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" Matbematics Is Alive and Well
| Gail Burrill

“athematics §s tmportant, butl

don't reglly use it jn my job." “I
took algebra in high schoal but
haven'r used it slnce.” “Why did we
take that seuff? T have never used any
of it." ] often hear statemenrs like these
from parents, my neighbors, and peo-
ple next o me on airplanes.

15 It really ouie that marthemadcs is °
ught bt linde used? A 1996 Socicty.
for Industrinl and Applied Marhiematcs
(S1aM) repore confirms that “matheing-
tics is alive and well, bue living under
differenx names,” Perhaps this is wiy it
is difficult 1 find many people outiide
the world of noathematies who think
they acnually use it. Many people don't
recognize the mathematics they
encounter in their job or their avery-
day life as the 1nathemarics they
leamed in schodl, . .

They do see addition of numbers
and inultplicagon problems. Doing
worksheets on fiactions, applying geo-
memy proofs, tnanipulating symbals,
and solving word problems, however,
seem 1o occur only in the life of a
mathematics teacher, As a result,
aldiough most people recognize that
Jeaming nathamatics is jmportant,
they rezlly don't think they are doing
mathematies themselves,

Bui just 1o read and understnd the
news from magazines and newspapers
(as a sumpling of recent articles con-
fims)—and even ro make daily life
dedsions—requires a significant level
of mathematical knowledge. For
insmihce, an ardele about the risk of
strokes (Milwaukes Journal Sentinel,
10 Maech 1997) included a formula for
dewrmining individual risk: Age + SBP
+ HYP RX + Diabetes + Cigarenes +
CVD + Al + L.VH = Total. The van-
uhles were detined as blood pressure
(BP), medicine (HYP RX), histary of

| heart disease (CVD, history of atrial

fibrillation (AF), and enlarged heat
VIO, To use the formula, you have
™ determine each variahle's appropri-
ae value for your age and medical
history from a series of chans. You
tien match your tol 1o the valnes on
a uhle of probabilities for a stroke.
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Mathema-
ues aids the
understand-
ing of history in a 12 March Washirg-
ton Post aricle that compared the time
line for the development of cur world
to the distance actoss the United
Startes: “If 9-walk across the 2460-mile-
wide contnent [sic/is proportional 1o
the hisiory fage) of the planet, 2. single
stride spans 4 millénnivm.” Tn mathe-
matics, we wouldl write this as
miles/2460 = ime/4.54 billion. Using
the relaton, you discover that, accord-
ing 10 the anicle, Uic distance from 14ill

County, Va, 5/10 asssest—e——
Marny people don't recog- -
nize the mathematics they
encounler in their job or
their everyday life as the

Warrenton, Va.,
epreseats the
length of tine dhat
dinosaury tived.

{n the financinl
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involved in tennis and the wse of for-
mulas 1o maximize nunition for dis-
1Ance runners.

Nor all mathematics we see is
correct, and we have 1o be atuned to
thar as well, A graph of currency
depreciation and econosmic growth
(Forbes, 21 October 1996) for 41 coune
mies included a regression line and the
headline "Weak Currency, Weak
Economy,” The author confused
associnton with cause and effec,
violating a fondamental lesson in
gmustics, Overseas. ignorance of how
probability works in a pyranid
scheme was a major factor in the
recent collapse of Albania’s economy.

The mathematies people encounter
in their dady lives invelves number
and measurement, algebra and geo-
metry, and statistcs and probability.
The mathematcs called for in the Cur-
ricilum and Evalug-
tien Standards sets
the stage for tying the
mathematics leamed
in school to whae
people really do in
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ores, a graph (Mil- ; CUTNE the wordd. Old words
wau,kee Journal ".Zaslfhe;n?m tbey learned have cnhancgd mean-
Sentingf 3 Novem- 12 Ok ings. Alge]:m is more

ber 1996) depicts than manipulating

the year, the money in the Social
Security Trust Fund, and the number
of workens for each recipient of
benefirs. If the rmie of change remains
constant, you can project that the pust
fund will he gone in 2029—=which
explains why politidans are concemed
abouwt the fate of Social Security. Last
November, nuny newspapen rn
aricles about the change in rates
propoiied by Amerlca Online, from
$19.95 for five hours plus $2.95 an
hour thereafrer 1o a flat rae of $14.95 a
month. 1n algebraic wenns, y = 19.95 +
2.95Cx=5) and y = 14.95) whene the
number of hours of use, x, is greater
than 5. Subscribers were concerned
whether diis was 2 good deal. Was i

In sports, golf pro Paul Azinger uses
high tech 1o study his game (L34
Today, 4 March 1997). He vants a J.S
10 1 fatio of hall speed to swing speed,
With a swing speed of 117 mph, he
had to find dhe appropriate Il
speed—175 mpl, or Agehmically,

15 =x

1 07
Other articles discusscd the geomety

symbols; it iy representing situagons
with variables and undersanding how
 use them. Geometry is not just
proofs; It is Jooking at the geomeny in
the world around you and thinking
about the relatonships between
shapes and stuctures. Computation is
not just finding products or quotents;
it is using very big and very small
numbers in meaningful ways 1o read
and male inferences from data in
tables and to understand common
sitements in the news, such as
“Women gain on male pay.” (A
woman'’s average 1995 pay is about 71
percenr of 2 man's average pay: §22

1500 to $31 500 (USA Today, 7 april

1971.)

The cancepts we raught before are
still knportant But it is also important
for people 10 see how those concepts
rclate to syhar they do In their Jife—
4nd that mathematics does not exdst
just on 2 page in a textbook. We need

fo help thein see the mathematcs they

do as the msdhemates we each.
Mathemantcs is alive and well—and

“we need w0 ler the wardd in on the
sacrar,

NCTM News Bulletin m Muy/June 1997
3
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HEADLINE: Va. Releases Sample Test Questions; Exams Too Difficult, Some
Educators Say

BYLINE: Jay Mathews, Washington Post Staff Writer

BODY:

Virginia officials have released sample questions for new statewide tests to
be given to public school students, heightening some educators' concern that
Gov. George Allen's standards program is too demanding for elementary school
children.

The tests, designed to show whether students are meeting revised state
curriculum standards, will consist mostly of multiple-choice questions,
officials said. In contrast, Maryland's learning standards tests rely on essay
questions and free-form problem-solving.

All Virginia public school students in grades 3, 5, 8 and 11 will take at
least one of four subject tests the week of April 28. State officials say they
are just testing the gquestions and will not report any child's score.

But the results of next year's tests will count, and passing the llth-grade
exam will become a graduation requirement for the Class of 2001. In addition,
state officials have proposed that schools with consistently low student scores
face the threat of a state takeover.

The sample questions, which the state mailed to Northern Virginia districts
last week, may be too difficult for grade-school students, some local school
officials said yesterday.

The questions for third-graders ask students to comprehend reading passages
at least as long as those 1In college entrance tests and to judge the proper
sequence of ideas in a paragraph. A fifth-grade social studies question shows,
but does not name, four major Virginia rivers on a map and asks which one the
first Virginia settlement was near.

Kathleen Wills, coordinator for planning and assessment for Arlington
schools, said she is "convinced that the test will be difficult,"” because of the
skills being tested and because of students’' lack of preparation. The state's
new curriculum standards were approved in 1995 but did not take effect until
last fall.

"Third-graders are going to take a test that assumes that they have had the
kindergarten, first- and second-grade curriculum, which they have not had,”
Wills said.
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Maryanne Roesch, director of educational planning services and program
evaluation for Fairfax County schools, said the new tests also increase
considerably the time Fairfax students will spend taking examinations.

State education officials and representatives of the San Antonio-based
Harcourt Brace Educational Management company, which produced the tests, will
explain them to Northern Virginia school administrators at a meeting tomorrow in
Culpeper.

Virginia's math, science and social studies tests, and all but one section of
the English test, will be multiple-choice questions graded by computer.
Maryland's state assessment tests, given in grades 3, 5 and 8, are not
multiple-choice and are graded by independent groups of teachers. However,
Maryland officials are leaning toward some multiple-choice questions in tests
being designed as part of new high school graduation requirements.

The contrast between Virginia and Maryland reflects a national debate over
how to change education {n the United States.

The Virginia Board of Education is emphasizing the memorization of facts and
high standards even for lower grades, in some cases Iintroducing topics such as
Egyptian history before some educators think children are ready.

Maryland's philosophy puts more emphasis on thinking skills and learning in
cooperation with other children. Its approach 18 more popular than Virginia's
among university researchers and professional education associations.

Virginia school board President Michelle Easton said board members decided
the multiple-choice tests would be more rellable and equitable, with every child
tested with the same questions under the same conditions.

"If the teacher has been teaching the standards since we have had them in
1995, I don't think the questions will be that difficult," she said. "If they
haven't been teaching the standards, that might be a problem."”

For such teachers, she said, next month's field test may serve as "a wake-up
call.”

Cameron Harris, Virginia's acting assistant superintendent for assessment and
reporting, said she agreed that performance-based, free-response questions such
as those on Maryland's test were good for classroom use. But she said they are
expensive to score on a statewide basis.

The Virginia standards tests, she said, are designed more to test the
qualities of each school, rather than each student., and a multiple-choice test
seemed to be a good, economical alternative.

Monty Neilll, assoclate director of the Cambridge, Mass.-based National Center
for Fair and Open Testing. sald he favored the Maryland approach.

""A state ought to make sure that its standards expect students not just to
memorize and regurgitate but to understand deeply and show that they understand
by using that knowledge," he said.
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GRAPHIC: Chart, The Washington Post, MAKING THE GRADE Here are examples of the
kinds of questions that Virginia students will be asked in tests designed to
show whether they are meeting new state learning standards. State officials
mailed the sample questions to local school administrators last week. The

tests will be given in grades 3, 5, 8 and 11. GRADE 3 English Which word has
the same vowel sound as make? A, march B. beak C. rain D. asmack History and
Social Science Robert E. Lee is to Lee/Jackson/King Day as Pilgrims are to

A. President's Day B. Independence Day C. Veterans Day D. Thanksgiving Day GRADE
5 Mathematics Which equation is true for all pairs of values shown in the table
at right? A B 1285 195 10 6 A. B =20 -AaAB. B=A/5C. B=A<-4D. B =
60/A Computer/Technology On many computers, a blinking line or box displayed on

the monitor 1is called the . . . A. blinking light B. place holder C. cursor D.
computer bookmark GRADE 8 English/Writing The sentence "Greater demand for used
paper goods cause the prices to go up" is correctly written . . . A. demand for

used paper goods causes B. demand for used paper good are causing C. demands for
used paper goods have caused D. as it 1s Mathematics Jinn-Hwa has a bag
containing eight red marbles, six yellow marbles, four blue marbles, three green
marbles and three white marbles. If she picks one marble out of the bag without
looking, what is the probablility it will be yellow? A. 1/6 B. 1/5 C. 1/4 D.
1/3 GRADE 11 Algebra I The velocity v, in meters per second, of a projectile
fired into the water is given by v =150 + t -- t/5 where t is time in seconds.
After how many seconds is the velocity of the projectile equal to 0? A. 25 B.
30 €. 50 D. 75 World History Each of the following contributed to the Golden Age
of A
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Mastering the Basics: Reaching for High Standards in Reading & Math

Tonight, ] issue a challenge to the nation: Every state should adopt

high national standards, and by 1999, every state should test every

4th grader in reading and every 8th grader in math to make sure

these standards are met. President Clinton, State of the Union Address,
February 4, 1997

STANDARDS OF EXCELLENCE AND DISCIPLINE ARE ESSENTIAL IN OUR
SCHOOLS. Strong schools with clear slandards of achievement and discipline are essential to
our children and our society. These standards are needed to help instill the skills, fundamental
American values, and hard work that our children need to get on the right track. Toward that end
we must establish meaningful standards for what the students should be expected to leam and
achieve in the basics and core subjects.

A CHALLENGE TO EVERY STATE: MAKE SURE EVERY STUDENT MASTERS
THE BASICS IN READING AND MATH. Every student should be able to read well and
independently by the end of 3rd grade and start of 4 grade. And every student should
understand the basics of math, including algebra and even some geometry, by the end of 8th
grade. Reading and math skills provide the foundation for future learning. Research shows that
students who fail to rcad English well by the end of grade 3 have a greater likelihood of dropping
out and risk a diminished chance of success in school and in life. Students who master the basics
of math, including the essentials of algebra and some geometry, by the end of grade 8 have the
foundation to take tough math and science courses in high school to prepare for college and
high-skills jobs.

NATIONAL TESTS IN 4TH GRADE READING AND 8TH GRADE MATII. Parents
need to know that studcents have mastered the basics no matter where they live or move in this
great country. The U.S. Department of Education will give every state and school district the
opportunity to use the voluntary national tests of 4th grade reading and 8th grade math,
beginning in 1999. These rigorous tests will provide scores for individual students, measured
against widely accepted standards of excellence - - national and international standards - - that
show whether students have mastered critical basic skills. This will be the first time rigorous
tests of rcading skills at grade 4 and math knowledge and skills at grade 8, tied to national
standards, are available to measure individual student performance throughout the nation.

Every parent has the right to know how well his or her child is doing compared with students in
other schools, states, and countries. These tests will help states and local communities raise
standards of ¢xcellence for teaching and learning in every classroom, and provide parents with
accurate information about their children=s academic performance.

WIDELY RECOGNIZED TESTS LINKED TO WIDELY RECOGNIZED NATIONAL
AND INTERNATIONAL STANDARDS. These new tests will be based on existing widely
accepted tests: the National Assessment of Educational Progress (NAEP) 4th grade reading and
8th grade math tests. In addition, the 8th grade math test will be linked to the 8" grade math test
used in the Third International Mathematics and Science Study (TIMSS). Currently, the NAEP
and TIMSS tests are used to assess the overall pcrformance of the nation as a whole and of
interested states. In their current form, they cannot be used to measure the academic
performance of individual students.
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The NAEP reading and math tests are based on widely accepted content standards -- developed
by teachers, reading and math specialists, curriculum specialists, parcnts, and researchers --
reflecting a national consensus on what students should know and be able to do when they reach
the 4th grade in reading and the 8th grade in math. The NAEP math standards are highly
consistent with the national math standards developed by the National Council of Teachers of
Mathematics (NCTM), which are used extensively by virtually every state.

The TIMSS test is also based on widely accepted content standards -- in this case developed by
the representatives of the 41 participating countries -- reflecting an international conscnsus on
what students should know and be able to do in mathematics by 8th grade.

A NEW GENERATION OF TESTS MEASURING INDIVIDUAL STUDENTS AS WELL
AS STATES. The current NAEP and TIMSS tests are designed to assess how the entirc nation,
or individual states, perform in reading and math. They do not show how individual students
perform. The tests are administered to a sample of students in participating states, rather than to

~ all students. Each student in the sample takes only a portion of the total test questions. Asa
result, no student or parent currently receives a score from these tests.

President Clinton=s plan is to make this opportunity of high quality 4th grade reading and 8th
grade math tests available to intercsted schools and states so that students, parents, and teachers
will have meaningful scores comparing individual student performance to these widely accepted
national and international standards. '

THESE TESTS WILL BE RIGOROUS AND CHALLENGING. Though the focus is on
basic skills, these tests are challenging, not low level. While many U.S. fourth graders perform
reasonably well in intemational comparisons of reading, 40 percent of our students do not reach
the "basic” achievement level on the NAEP reading assessment. In TIMSS, the U S. average
score is below the international average in the 8" grade, and only 5 percent of U.S. eighth grade
students score in the top 10 percent internationally.

THESE TESTS WILL ASSIST TEACHERS, PARENTS, STUDENTS, AND LOCAL
AND STATE LEADERS. While most states assess their students in reading and math, they
generally set their proficiency levels lower than the challenging levels in NAEP and currently do

not have available information to compare their students’ performance against other states or
countries. These voluntary national tests will give parents and communities reliable benchmarks
for determining how well their students are progressing toward challenging national standards.
These new standard measures of excellence can help parents hold schools accountable for
improved performance, can help teachers and principals improve curriculum and instruction, and
can give students a guide for charting their own progress. They can identify students and schools
that need extra help.

DEVELOPMENT AND ADMINISTRATION OF THESE TESTS. The new tests will be
based on the widely used NAEP assessments, but will measure the performance’of individual
students and schools. The U.S. Department of Education will contract with independent test
developers to produce the new tests, which will be available for the first time in the spring of
1999. The tests will be updated each year and released to the public after each administration.
Guidance for the test development will come from the most successful math and reading teachers
from across the country, parents, governors, and local and state education, civic and business
leaders. Interested test publishers, states, and local school districts will be licensed to administer

the tests each year. Individual test scores will not be collceted by the federal government.
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States and school districts can administer the tests as part of their local testing program. After

each tests’ administration, the entire tests (along with answers, scoring guides, and other
materials) will be released to the education community. At that time, the tests along with
supporting materials will be available on the Internet so that students, parents and teachers can
know what is expected to reach standards of excellence in reading and math. New tests each year
will keep the content of the tests current. These tests will help show who needs extra help, what
changes schools need to make in teaching and the curriculum, and which schools need to be

improved. - S

The total cost of developing the tests will be between $10 - 12 million annually. The Department
of Education intends to reimburse licensees (for example, states, school districts and testing
companies) that wish to administer the new tests. The costs of administration are estimated at

$10 to $12 per student.

Saved as basictp.doc
5/20/97
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WHAT DO WE MEAN BY CHALLENGING MATHEMATICS?

By the cnd of cighth grade, students should be learning algebra, geometry. probability and
estimation and vsing the basic skills of addition, subtraction, multiplication and division to solve
problems. Students should be able to use the basics to solve more complex problems requiring
multiple steps.

The items below are taken from the National Asscssment of Educational Progress (NAEP, 1992)
and the Third International Mathematics and Science Study (TIMSS, 1996). They illustrate the
type of mathematics that 8th graders should be expected to understand and do.

1. Treena’s Budget (NAEP, 1992)

This question requires you to show all work and explain your answer. Your answer
should be clear enough so that another person could read it and understand your answer.
Treena won a 7-day scholarship worth $1000 to the Pro Shot Basketball Camp. Round-
trip expenses to the camp are $335 by air or $125 by train. At the camp she must
choose between a week of individual instruction at $60 per day or a week of group
instruction at $40 per day. Treena’s food and other expenses are fixed at $45 per day. If
she does not plan to spend any money other than scholarship, what are all choices of
travel and instruction plans that she could afford to make? Explain your reasoning.

Mathematics Tested

This question requires studcnts to understand the meuning of numbers in context

and use everyday logic to develop the choices Treena has for travel and instruction

plans within her budget. Students must also determine what arithmetic processes to use
to determine the cost of each choice and then to use basic arithmetic to compare the total
cost for each alternative, compare the costs to her total budget, and determine how many
choices fit her budget.

Identifying relevant numerical information and then using it in multi-step
problem-solving is essential to rcal life activities such as creating a family budget
or a small business plan.

U.S. eighth-grade students have difficulty with multi-step problems. They often use a
single-step approach which yields an incorrect answer. This use of single-step strategies
may be due to a less-than-thoughtful approach to problem-solving, an inability to deal
with more than one condition in a context, or poorly developed reading skills.

Answer

A correct solution to this question shows what the three possible options are and includes
supporting work for each option. See solution on the following page.

National Results

Percentage of students able to identify all 3 correct budget options: 2%
Percentage of students able to identify 1 or 2 correct budget options: 17%
Percentage of students able to identify ng correct budget options:  81%
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Treena’s Budget: The correct solution indicates what the three possible options are
and includes supporting work for each option.

7

National Percent —2%
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2. Area of a Rectangle (TIMSS, 1996)
The length of a rectanglc is 6 cm and its perimeter is 16 cm. What is the area of the
rectangle in square centimeters?

Answer:_

Mathematics Tested

This geometry problem requires students to understand the properties of rectangles and
the important concepts of perimeter and area. These fundamental concepts of geometry
and mcasurement are skills necded by all citizens for everyday tasks such as home
improvements as well as for 4 wide variety of careers such as carpentry, architecture and
engineering. The problem also requires students to do two step problem-solving: first
finding the width of the rectangle from the information given and then determining the
area of the rectangle from its length and width.

Answer
The area of the rectangle is 12 square centimeters.

International Results

Singapore: 86%
Korca: 66%
Japan: 63%
International Average: 40%
Us.: 22%

3. Sue and Peter’s Purchase (TIMSS, 1996)
Peter bought 70 items and Sue bought 90 items. Each item cosl the same and the items
cost $800 altogether. How much did Sue pay?

Answer:

Mathematics Tested

This question requires students to understand and apply fundamental conccpts of algebra
and proportionality in multi-step problem-solving. The use of proportional thinking and
algebra to represent situations involving quantity and to solve for unknown variables is
critical to tasks as diverse as choosing personal financial investment strategies (e.g., how
to apportion between investments) and ensuring the correct dosage and ingredients when
mixing or dispensing medicines in a pharmacy.

Apswer
Sue paid $450 for the 90 itemns.

International Results

Singapore: 83%
Japan: _ 71%
Korea: 62%

International Avcrage: 38%

USs.: 23%
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HEADLINE: The Problem With The Post's Math Problem
BODY:
Hoping to explain Virginia's new standardized school tests, The Washington
Post printed a few sample gquestions yesterday. All went well until we tried to

render an llth-grade algebra equation.

Algebra is a distant memory for the editors and reporters involved. We fajiled
to notice that in reprinting the equation., we left out a "squared"” symbol.

This caused great frustration among a number of readers who apparently like
nothing more than a few algebra problems with their morning cereal. At least 60
called to point out that something was terribly wrong. By midday. some of the
callers sald they had involved the entire staffs of leading law firms and

engineering enterprises in trying to solve the problem.

"We were going crazy," said Tom DeFranco, an aviation consulting engineer in
McLean.

Virginia Lt. Gov. Donald S. Beyer Jr., a Phi Beta Kappa in economics, said he
worked at it at his breakfast table and decided it was solvable only "if you
applied quantum mechanics and could move backwards in time."

Here is how the question should have read:

The velocity v, in meters per second, of a projectile fired into water is
given by:

v = 150 + t - t(squared)/5

where t is time in seconds. After how many seconds is the velocity of the
projectile equal to 072

The four answers listed with the multiple-choice question are 25, 30, 50 and
75. The correct answer is 30.

LANGURGE: ENGLISH
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Country ftem 108
Japen 47
Korea 42
Singapore 59
United States 41
Country ftem 108
Japan 87
Koraa 63
Singapore 92 -
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Jepan 65
Korea 68 .
Singapore 86

United States 22
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Country Item Q01
Japan 57
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Cauntry tem Q04
Japan 88
Korea 77
Singapore 93
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Korea 54 39

United Statas 18 10
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{17. A car has a fuel tank that holds 35 L of fuel. The car consumes 7.5 L of fuel
for each 100 km driven. A trip of 250 km was started with a full tank of fuel.

How much fuel remained in the tank at the end of the trip?

lA. 16.25L 49,’% W

B. 17.6SL LlL (2 1

C. 18751 447
D. 2375L (>
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A car has a fuel tank that holds 15 gallons of fuel. The car
consumes 3 gallons of fuel for every 100 miles driven. A trip of
250 miles was started with a full tank of fuel. How much fuel
remained in the tank at the end of thc trip?

A. 2.5 gallons

B. 12.5 gallons

C. 17.5 gallons

D. 5.0 gallons
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A srraight fine on 2 graph passes. through the points (3,2) and (4,4). Which

18.
of these points also lies on the linc?
A, (LD ’
B. (24
C. (5,0
D. (63)
E. (6,5
Reproduced from TIMSS Populatos 2 Jiem Pool, Gopyright © 19534 by [EA. The Hague
\_‘
N intemational Average
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Subject | ltem Key Content Category Performance Responding Corroctly Difficulty
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I9. Inabag of cards 3 are greei, 7 are yellow, Py are white and " are blue.

v If someone takes a card from the bag without looking, which color is it
- most likely to be?

-
b 4
-y A. Whe
hnd B. Blue
-y _

~ C. Green
-y
~y D. Ycllow
-y
-~y
-y
-y
b
-
w
-

Reproduced from TIMSS Population 2 Item Paol. Copyright © 1954 by [EA. The Hague
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- international Average
‘ Percent of Students Imternational
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K5. The length of a rectangle is 6 ¢im, and its perimeter is 16 cm. What is the
area of the rectangle in square centmeters?
Answer:
s
Reproduced from TIMSS Population 2 [lem Pool. Copyright © 1994 by IEA, The Hague
N
d Intemational Average
P- . pe’cont Of Students Intermational
Supject. | hem Key Contem Category Performance Responding Correctiy Ditficuity
Expectation ‘Uppar Grade. Lower Grade Index
Mathematics :’: Measurement Solving Problems 0% 2% 613
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K7. A drawer contains 28 pens: some white, some blue, some red, and some
- . . 2 _
gray. If the probability of selecting a blue pen is 7 how many blue pens
are in the drawer?
A. 4
B. 6
C. 8
D 10
E 20
Reproduced from TIMSS Populatior 2 ltcm Pool. Copytight @ 1994 by [EA, The Hague
N
\ Internationat Average
Percent of Students International
Subject | temn Key Content Category Performance . Responding FO"&"Y Difficulty
Expectation Upper Grade Lower Grade]  'ndex
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K8. These triangles are congruent. The measures of some of the sides and angles

of the triangles are shown.

What is the value of x ?

A, 52

S5em /73°
B. 55
52°
5cm
C. 65
D. 73
E. 75 .
Reproduced from TIMSS Population 2 Item Poo). Copyright ® 1994 by [EA. The Hague
~
N ) intemational Average
Pereart of Students Intermationa!
Subject | Item Kay Contem Category Performance Responding Correctly Difficulty
Expectation Upper Grade' Lower Grade|  Index
Mathematics | B | Geomety Performing Routize 359, 279 639
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L14. The table shows the values of x and y, where x is proportional to y.

/

‘e
<

35

\X’hat are the values of 2 and 0 ?
A. P=1l4andQ0=31

B._ P~10and Q=14

C. P=10and Q=31

D. P=14andQ=15

E. P=15andQ=14

7/

Reproduced trom TIMSS Population 2 ltem Fool. Copyright © 1994 by IEA, The Hague

Subject
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~
” |
e N17. A car has a fuel tank that holds 35 L of fuel. The car consumes 7.5 L of fuel
ﬂ for each 100 km driven. A tip of 250 kan was started with a full tank of fuel.
: How much fuel remained in the tank at the end of the trip?
A. 16.25 L
{
B. 17651
C. 1875L . ’ ‘,
D. 23.75L
N Reproducad from TIMSS Population 2 Irem Pool. Copyright © 1994 by IEA. The Hague
N
tntemational Average
Percent of Students intemnational
Subject | tem Koy Content Category Performance Responding Comectly Difficutty
Expectation Upper Grade Lower Grade|  Index
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Ol. The graph shows the distance traveled before coming to a stop after the
brakes are applied for a typical car traveling at different speeds.

120

-

100
T

o0
(=)

dddddddddd
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Distance (meters)

e

|
T

N
fe]
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et
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I :
T — -

10 20 30 40 SO 60 70 80 90
Car Speed (kilometers per hour)

i
T

o

A cur traveling on @ highway stopped 30 m after the brakes were applicd.
About how fast was the car traveling?

A. 48 km per hour
B. 55 km per hour
C. 70 kxn per hour

D. 160 Jan per hour

AN Reproduced from TIMSS Popularion 2 ltem Pool. Copyright © 1994 by [EA. The Hague

/ O

Imemational Average

Percent of Students Intemnational
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Expectation Upnper Grade Lower Grade index




HAY-18-97 HON 10:01 P.10
l ’ ) conmeT =

R\
Q1. Juan has S fewer hats than Maria, and Clarissa has 3 times as many hats as
Juan. If Marnia has n hats, which of these represents the number of hats that
Clarissa bas?
A. 5-3n
i
At :
B. 3n
b (¢
i C. n->5
Xy D. 3n-35
hYe
E. 3(n-95)
1%
._
§ e
-I
/3
¢
(4
4
AN Reproduced fram TIMSS Population 2 em Paol. Copyright © 1994 by IEA, The Hegue
\ X - ’
Imernational Average
Percont of Students Irntemational
Subject | ltem Key Content Category Performance Responding Correctly Ditficuty
Expectation Upper Grade, Lower Grade|  'ndex
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- Q4. The graph shows the heights of four girls.
ﬁm 150
' = 125+
B £ 3 100}
@ 2
N . 0 - el : Y
*m < g 75
— e 50—
25—
Narmes of Girls )
‘The names are missing from the graph. Debbie 1s the tallest. Amy 1s the
shortest. Dawn is taller than Sarah. How tall is Sarah?
A. 75cm
B. 100 cm
C. 125cm
D. 150cm
N ’ " Reproduced from TIMSS Population 2 ltem Pool. Copynight © 1954 by IEA. The Hague
.
International Average
Pearcent of Students Intemational
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R8. The graph shows the distance traveled before coming to a stpp after the
brakes are applied for a typical car traveling at different speeds.

R T ' 1
100
’%4)? 80-4—-
g ] | P
= 60 j Ve
4 '
> P
g 71 ,/
207 ' _
1 .———i”f{ AR RTINS B

10 20 30 40 SO 60 70 80 90

. Car Speed (kilometers per hour)
A car is traveling 80 km per hour. About how far will the car wavel after the m

brakes are applied?
A 60 m
B. 70m
C. 8 m
D. 100m
Vd
. Reproduced fom TIMSE Population 2 Item Pool. Copyright © 1994 by IEA. The IHague
International Average
_ Percent of Students International
Subject | item Key Content Categoty Perormance Responding Correctly Difficulty
Expectation Upper Grade Lower Grade|] !"dex=
9% 4% 565
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R14. Peter béught 70 items and Suc bought 90 items. Each item cost the same and
the items cost $800 altogether. How much did Sue pay?

Answer: Suc paid

Reproduced from TIMSS Paputation 2 ltem Pool. Copyright © 1994 by IEA, The Hague
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S2.  The figure consists of 5 squares of equal size. The area of the whole figure is
405 cm?.

i
#

Find the area of one square.

["‘l Answer square cenumeters

Find the length of the side of one square.

Answer centimeters

Find the perimeter of the whole figure in centimeters

Answer , cenumeters

Reproduced from TIMSS Pepulotion 2 ltem Pool. Copyright © 1994 by [EA. Thc Haguc

Part A
Intemational Average
| Percent of Students Internationa!
Subject | ftam Kay Content Category " Performance Responding Correctly Ditficulty
Expectation Uppor Grade Lower Grade Indax
&neg. ‘ 53% 499
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: Ul. Teresa wants to record 5 songs on tape. The length of ime each song plays
for is shown in the table.

R

o 1 2 minutcs 41 seconds

3 minutes 10 seconds

3 minutes

2
3 2 minuwes 51 seconds
4
5

3 minutes 32 seconds

ESTIMATE to the nearest minute the total time taken for all five songs to
play and explain how this estimate was madc.

r—{ Estimate:

Explain:
7/
B . Reproduced fom TIMSS Population 2. hem Pool. Copyright @ 1994 by TEA. The Hague
| Part A
N, rl
N : i
International Averago
Percent of Studenta Internationa}
Subject jlHemKeyj.  Content Category Performance Responding Correctly Difficulty
Expectation Upper Grade' Lower Grade| ~ Index
a ——l.. ... | rpext | Practions and Number Solving Problemns 5% | 3% 631
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S
.‘§ 4cm
Length
6cm
a.  Inthe space below. draw a new rectangle whose length is onc and one
half times the length of the rectangle above, and whose width is half the width
of the rectangle above. Show the length and width of the new rectangle in
centimeters on the figure.
b. What is the ratio of the area of the new rectangle to the area of the first one?
Show your work.
Reproduced frow TIMSS Population 2 Item Pool. Copyright © 1994 by IEA, The Hague
Part A
N
Intemational Average
Percert of Students iInternational
Subject ltem Key Content Category Performance Responding Corractly Difficulty
Expectation Upper Grade Lower Grade|  Index
Mathematics | ™" | Measurement Solving Problems 31% 20% 621
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TIMSS found that the content of
U.S. mathematics classes is not as
advanced as in the top-performing

" countries, and this is reinforced by the
achievement results. When the concepts
were more specialized, such as in
measurement and geometry, U.S.
eighth-grade students had particular
difficulty. For example, Items 4 and 5
required understanding of important
concepts in perimeter and area and
of the properties of rectangles and
triangles. Item 6 indicates that stu-
dents also may have insufficient
understanding of some, concepts in
analytic geometry.

Item 6
—
Korea g

Japan e

us. I

% correct

GENERAL SERVICES ADMINISTRATION

%)

4

How many triangles of the shape and size of the shaded
triangle can the trapezoid above be divided into?

A. Three
B. Four
@ Five
D. Six
Item 5
Singapore

Korea
Japan g

us. -Z] % torrect

Asstraight line on a graph passes through the points (3,2)
and (4,4). Which of these points also lies on the line?

A (LD
B. (24)
€ 6o
D. (6.3)
E (65)
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ACHIEVING EXC_ELLENCE: TIMSS AS A STARTING POINT TO EXAMINF STUDENT ACHIEVEMENT

i

The numbers in the sequencc 2, 7, 12,17, 22, ...

increase by fives. The numbers in the sequence 3, 10, 17,

24,31, ... increase by sevens. The number 17 occurs in
both sequences. If the rwo sequences are continued, what
is the next number that will be seen in both sequcnce5r

a3, 33 33
3,38 <

Answer___ 8

B

Item 7

Singapore

U.S. 9 correct

Juan has 5 fewer hats than Maria, and Clarissa has $
times as many hats as Juan. If Maria has » hats, which of
these represents the number of hats that Clarissa has?

A -3n

(84

3n
n-5

Sr-5

B
c
D.
© 3n-5)

‘

The importance of extending and
creating patterns is stressed in the
NCTM Curriculum and Evaluation
Standards for School Mathematics® (see
TIMSS as a Starting Povnt to Examine
leaching for excerpts of the NCTM
Standards). The results on several
TIMSS items, including Item 7, sug-
gest that U.S, eighth graders could use
more emphasis in this area.

Students also had difficulty with
more traditional algebra items such as

those that required simplifying, evaluar-

ing, and writng expressions. For ex-
ample, about half the U.S. students were
not successful in identifying the
correct expression to represent the
number of Clarissa’s hats (Item 8).

Item §

Singapore | T

Korea ;

Japan |

us. _E % comect

‘

! National Council of ‘Teachers of Mathemalics,
Curriculum and Evaluation Standards for School
Mathematirs. Reston, VA: National Council of
Teachers of Mathematics, 1989.

l1a
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ACHIEVING EXCELLENCE: TiMSS AS A STARTING POINT TO EXAMINE STUDENT ACHIEVEMENT

An algebraic equation with an
unknown variable could have been
used to solve Item 9, although only
about 10 percent of the U.S. cighth
graders used this approach. Most
students used basic operations, but
were unsuccessful in providing a
correct solution. Regardless of the
approach used, just 25 percent of the
U.S. eighth graders answered this
item correctly compared with 71 per-
cent of those in Singapore.

8

There are 54 kilograms of applcs in two boxes, The

second box of apples weighs 12 kilograms more than the

first. How many kilograms of apples are in each box?

Show your work.
17 D 35
D'

A7 37
76 - ¢

33 2/

- Item9 -
Singapore
Korea
Japan

8. % correct

Percent of Students Using Fquation

Singapore

Korea
Japan
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POINT TO EXAMINE STUDENT ACHIEVEMENT

R

Peter bought 70 items and Sue bought 90 items. Each
item cost the same and the items cost $800 altogether.
- How much did Sue pay?

450

Answer:

Item 10
Korea 0 )
Japan

us.

% corvert

i

~ The table shows the valucs of x and y, where x is
proportionaltoy.

3 6 P

X
y 7 Q 35

What are the values of P and Q?
A P=14andQ =31

B. P=10andQ =14

C. P=10anQ =3I

D. P=]4andQ =31

@ P=15andQ = 14

Items 10, 11, and 12 illustrate a
range of TIMSS items involving
proportionality. All were very difficult
for U.S. eighth graders, highlighting
the need for further work on this
important kind of mathematical
reasoning.

Item 11

Singapore
Korea e
JaP“' 15
us. A % corre

ct

16
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ACHIEVING EXCELLENCE: TIMSS AS A STARTING POINT TO EXAMINE STUDENT ACHIEVEMENT

Item 12-a
Singapore
Korea ;
Japan |

us. @8

Two boxcs of square-shaped cardboard pieces are available to
make a larger partern. There arc 4 small squarces in each
piece.

Ge correct -
All pieces in Box 1 look like E

All pieces in Box 2 look like

In the required pattern, for every piece from Box 2 there are
2 pieccs from Box 1.

Item 12-b

Smgapore - 21

(@) 1f60 pieces trom Box 2 are used in the required
pattern, how many pieces will be needed altogether?

7

) A

(b) What fraction of the small squares in the required
pattern will be black?

73

Answer:

Answer:

Taken separately and together, the TIMSS items can
reveal considerable information about students’
understanding of mathematics and their ability to
engage in mathematical reasoning across various
content areas. How would students in your state,
district, school, and classroom perform oa these

items?




h Gr Math Problem

ﬂ' .

Juan has 5 fewer hats than Maria, and Clarissa has 3
times as many hats as Juan. If Maria has » hats, which of
these represents the number of hats that Clarissa has?

5-3n

Sn=-5

A
B
C
D.
©® sm-5)




8th Grade Math Success: International Results

Percentage of students answering correctly:
Singapore = 86%

Korea = 64%

Japan = 57%

U.s. =49%



Draft May 15, 1997
TOWN HALL MEETING
(Actual boards in bold; talking points in regular type)

POTUS OUTLINING IMPORTANCE OF EXAMPLE OF CHALLENGING STUDENTS
IN READING AND MATH

Board 1: What do we know about student learning? Students and schools will raise to the
high expectations and standards we set for them. Our students must master the
basics to get ahead.

» Strong schools with clear standards of achievement and discipline are essential to our
children’and our society.

» These standards are needed to help instill the skills, fandamental Amencaan values, and
hard work that our children need to get on the right track.

o Toward that end we must establish meaningful standards for what the students should
be expected to learn and achieve in the basics and core subjects.

Board 2: Whcre do we start? Reading well and independently by the end of grade 3/start
of grade 4 is the most basic national standard, and mastering math including
algebra by the end of grade 8 is essential to get on the right course.

* If you don't know where you are trying to go, it is hard to get there. This is true if you
are driving a car, building a house, or running a small business, or readiog well, or
mastering math. To succeed, you need to know of what success looks like so you know
how to work to get there. The same is true in education. If parents and students and
teachers don't know where they are headed --what they agree students should know
and be dble 16 do --it 1s hard to all pull together to get there.

 Students know this. 70% of high school students say that they would pay more
attention to school work and learn more if standards were raised and consistently
enforced. (Public Agenda)

o Parents know this. 60% of Americans say that standards are too low in their own local
school. (Public Agenda)

o Two cntical areas are reading and math. Every child should read independently by the
end of third grade/start of fourth grade. Every child should master challenging
mathematics, including the essentials of algebra and some geometry, by
the end of 8th grade.

L18°ON o ' L2102 L6/5T/59
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Board 3: How do we know if we are meeting our standards? The best way for parents
and teachers to know how their students are doing is to check themselves
against what is expected. The widely regarded National Assessment of
Educational Progress tests at grade 4 in reading and grade 8 in math
demonstrate what we should expect of our students.

» Tests can help us know how we are doing in these basics. Parents will know how
their child is performing, not only in relation to other students io their school--but
to students around the nation and around the world.

« Tests can be given as “check ups” at critical turning points irt students’ academic
careers--4th grade in reading and 8th grade in math.
]

* Need to read independently by the end of third grade/start of fourth grade in
order to read to learn other subjects--history, science--in the later grades.
Students who read who read well early are more likely to stay in school and do
well than those who do not. '

¢ Need to master challenging mathematics by end of 8th grade in order to take the
required math and science courses students in high school need to go on to
college and be employable for high paying jobs.

s’

Board 4: Read passages (Charlotte’s Web--See attachment “A”]

Board S: A fourth grade student reading at the:

“Basic” level can recognize most words on the page, understand the question

being asked and identify important information.

“Proficient” level can quickly recognize words, summarize a passage, pick out
specific information, describe the way the author presented the information.

“Advanced” level can do everything a proficient reader can and also can
provide much more information than is needed to just answer questions
about what has been read.

4TBON L2:a2 L6/51/50
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Board 6: (note:/If boatd 6, may not need board S)

( ! .
b X’Q £ / Basic! keeps her word, patient, confident )
: P _

m

L

418°0N

Proficient:\Charlotte works hard to keep her word At the beginning of the

: puragraph she made a promise to Wilbur and by the end of the
puragraph she figured out how to do it. Charlotte was going to play
a trick on Zuckerman. _ ,

L
Advanced: k'C‘harlot'te was a lyyal friend who kept her word She was also very

cleaver. In this paragraph Charlotte thinks about how she can keep

- her promise to save Wilbur's life by tricking Zuckerman. Her idea
her the small spider a way to outsmart Zuckerman who is much
larger than she is. (( ' '

* A “basic” answer is a solid answer that virtually every child should be able to do.
For this great passage from Charlotte’s Web, one question you might want to ask
a 4th grader is this:

Based on this paragraph how would you describe Charlotte to a friend? ‘Include
Evidence from the passage to support your description (note: other possible
questions Attachmeat “C”). o

A student at the basic level would be able to list characteristics that are described
in the paragraph For example they might say that any of the following traits
described Charlotte: keeps her word, patient, confident, cunning, cleaver, smart

A student at the proficient level would list one or more of those characteristics
and make references to a particular sentence in the passage. For example, they
might write: '
Charlotte works hard to keep her word, At the beginning of the
paragraph she made a promise to Wilbur and by the end of the
paragraph she figured out how to do . Charlotie was going to
play a trick on Zuckerman. :

A student at the advance leve] would include more than one trait, and associated
explanations. For example, they might write:
¢+ Charlotte was a loyal friend who kept her word. She was also very
cleaver. In this paragraph Charlotte thinks about how she can
keep- her promise to save Wilbur's life by tricking Zuckerman. Her
Idea gives her the small spider a way to outsmart Zuckerman who
is much larger than she is. |

Of our fourth graders, almost 40% are below basic. That means that they can not
read this passage and have a solid understanding of it. They can’t do that basic

L2:ee

L6/ST/5P



answer [ described. And, only about 39% of all our students perform at the
proficient level or above. : '

[add 1-2 brief points on importance of reading well]

Board 7: Mathematics item (to be chosen; sample are in Attachment “B”)

* To be able to answer this quéstiop, a student has tgdnderstand x, and then has to
think through a coupleof steps--first he has tg x] then he/she has to y and he/she
has to put it togethermn............ :

« (depending on the question chosen, give explanation of importance of being able
to do multi-step problems, represent data, etc.......)

Board 8: Example of student respon#e to math question

o This student understood the question.- You can see how she did x; then y........

Board 9; x% of U.S. students can answer this question
x% of student in other nations can answer this question

¢ [add 1-2 points on importance of mathematics)

ceg  LI8°ON 7 ' 02:82 26,5158



FOLLOWUP DISCUSSION WITH AUDIENCE

1. We have teachers, business people, college representatives, parents and students in the
audience today.

a. Perhaps middle or junior high teachers could tell us why it is so important for children to
read well by the end of the 3rd grade/start of fourth grade before they come to your

classes?

b. Perhaps a student can give us an important perspective on the empowerment and
importance of reading well?

c. Is there a high school science teacher here? Could you tell us whether students in your
class need to be able to do the kind of challenging math that we talked about to be able to
really do well in chemistry and physics?

d. What do employers need today in terms of reading, math and writing skills?

e. What does it take today to be accepted in colleges and to be successful in terms of
reading, math and other skills?

2. Itis clear reading well is absolutely essential. But how do we help children read better?
a. We have some teachers and principals who done some remarkable things to boost
student achiévement in elementary school, especially reading. What needs to be done?

What works?

3. Students in many other countries perform better in 8th grade math. But our students are
just as smart as students in any other country.

a. So, what do we need to do so that our kids do better in math? How can all of us--not
just teachers--help out?

b. There are places that have really turned around their mathematics programs. What can
we learn from them?

218°0ON ' L2:ee L6/51,58



FOURTH GRADE
READING ACHIEVEMENT
ATTACHMENT “A”

The following sample passage is from Charlotte's Web, by E B. White. Similar to NAEP
items, it helps illustrate the kinds of skills expected of students.

Having pronused Wilbur that she would save his life, she was determined to keep her
promise. Charlotte was naturally patient. She knew from experience that if she waited
long enough, a fly would come to her web; and she felt sure that jf she thought long
enough about Wilbur’s problem, an idea would come to her mind. Finally, one moming
toward the middle of July, the idea came. ‘“Why how perfectly simple!” she said to herself.
“The way to save Wilbur's life is to play a trick on Zuckerman. IfI can fool a bug,”
thought Charlotte, “I can surely fool a man. People are not as smart as bugs.”
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ACHIEVING EXCELLENCE: TIMSS AS A STARTING POINT TQ EXAMINE STUDENT ACHIEVEMENT

proving Thoughtful P\roble -
ing-tA-Mathemati

In this age of information and
technology, society’s expanding use of
data makes it imperative for all citizens
to have the faciligy to reason using
quandaes. It is in this area of reasoning
that U.S. eighth graders often fell
behind their counterparts in Sin-
gapore, Japan, and Korea.

U.S. students have a tendency to
attempt to solve multi-step problems
as though they involved single-step
procedures. For example, in Item 1,
about one-fourth of the U.S. eighth
graders shaded in 5 squares, presum-
ably because they did not account for
the fact that the grid had 24 rather
than 8 squares. In ltem 2, the most
prevalent mistake — made by one-third
of the U.S. students — was to select the
amount of fuel used on the trip (op-
tion C) rather than the amount of fuel
remaining in the tank.

Sa

uge_u &gmm'gs of GSW'V" .

Shade in 3/ of the unit squares in the grid.

55547

Item 1

Singapore
Korea
Japan

uUs.

A car has a fuel tank that holds 35 L. of fuel. The car
consumes 7.5 L of fuel for cach 100 km driven. A tip of
250 km was started with a full tank of fucl. How much fuel
remained in the tank at the end of the trip?

A 16251

B. 1765L
C. 18.75L
D. 23.75L
Singapore
Korea

Us. g

418°ON
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ACHIEVING EXCELLENCE: TiMSS AS A STARTING POINT TO EXAMINE STUDENT ACHIEVEMENT

A rubber ball rebounds to half the height it drops. If the
ball is dropped from a rooftop 18 m above the ground,
what is the total distance traveled by the time it hits the
ground the third ¢ime?

]

A 312m
B. 405m
@ 45m
D. 63m
Singapore

Korea
Japan
u.s.

The length of a rectangle is 6 cm, and its perimeter is
16 cm. What is the area of the rectangle in square
centimeters?

)

z! ,-z
ex2:12

Answer: ‘ l ‘

Item 3 was difficult for students in
all the countries. Still, nearly half the

U.S. eighth graders selected the dis-
tance travelled by the ball if it only

travelled downward, but didn't oravel

back up into the air between bounces
(option-A).

It 15 unclear why U.S. students
seem (0 use single-step stracegies to
solve such problems. This could be
due to a less-than-thoughtful ap-
proach to solving the problems, an
inabulity to deal with more than one
condition in a context, or poorly
developed reading skills. The ten-
dency was present in items across all
content areas.

684
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Q5. Three-fifths of the students in a class are girls. If 5 girls and S boys are added
to the class. which staterneant is que of the class?
A.  There are morc girls than boys.
B.  There are the same numbcr of girls as there are boys.
C.  There are more boys than girls.
D.  You cannot tell whether there are more girls or boys from the
information given.
Repreduent fram TDLSS Populstoo 2 hiem Rant. qur'@i@lmwl?‘.m;kﬁ&
(marmational Average
. ' Pocert of Swdents | tmermarional
Sujut | nem xey Content Category Pedormance Reaponding Comuctly Oifticuty
Expecwation Upper Grade Lower Grade]  !ndex
Marhemstics Proportianality Solving Problerne 65% : % 487

814 410 °0ON
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for is shown in the table.

—

So

Ul. Teresa wants to record 5 songs on tape. The length of time each song plays

————

- Amountof Thme -

2 minutes 4] seconds

3 minutes 10 seconds

2 minutes S1 seconds

_JM&UN»‘

3 minutes

-3 minutes 32 seconds

ESTIMATE 1o the nedresc minuie the total ime taken for all five songs to
play and explain how this estimate was madc.

114 LT8°ON
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—'{ Estimate:
Explain:
Reyrotuced from TOASS Popalosou 2 hem Pacl. Copyright © 1954 by IEA, Tio Hague
Part A
Intemational Average
: N - Percent of Students | imtamacona
Sutject [ nem Key Contant Categery Pedformance Aesponding Cormrecdy Difficuny
} Expactation Upper Grade Lower Grada|  Index
P Mabemadcs pext :'w:umu 4 Number Selvigg Pfoblem 159 . 3% )
P,r -Senye
128
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NAEP 8th GR_A'DI-: MEASUREMENT ITEM

This question requires you 10 show your work and explain your reasoning.
You may use drawings, words, and numbers in your explanation. Your
answer should be clear enough so that another person could read it
understand you thinking. It is iroporant that you show al} your work.

clda 4TB°ON

e twe e+ e e w—————

Radio station KMAT in math City is 200 miles from radio
station KGEO in Geometry City. Highway 7, a straight road,
connects the two cities.

KMAT broadcasts can be received up to 150 miles in all
directions form the station and KGEO broadcasts can be
received up to 125 miles in all directions. Radio waves travel
from each radio station through the air, as represcnted below.

Radio !/

On the next page, draw a Jv-am that shows the folloWing-

e Highway 7
o The location of the two radio stations
e The part of High 7 where both radio stations can be received

Be sure to label distances along the highway and the length in
miles of the part of the highway and where both stations can be
received. -

L2:ec
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NAEP 8" GRADE NUMBERS AND OPERATIONS ITEM

This question requires you to show your work and explain your reasoning.
You may use drawings, words, and numbers in your explanation. Your

~ answer should be clear enough so that another person could read it and

understand your thinking. It is important that you show all your work.

Treena won a 7-day schofarship worth $1,000 to the Pro Shot
Basketball Camp. Round-trip travel expenses to the camp are $33$ by
ajr or $125 by teain. At the camp she must choose between 2 week of
individual instruction at $60 per day or 2 week of group instruction at
$40 per day. Treena’s food and other expenses are fixed at $45 per day.
If she does not plan to spend any money other than the scholarship,
what are all choices of travel and instruction plans that shie could afford
to make?

Explain your reasoning,.
Did you use the calculator on this question?

Yes No

./'./ ! ya
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ATTACHMENT “C”
Other questions that could be asked about Charlotte’s Web:

There are four types of questions in NAEP. Below are examples of questions related to
the excerpt from Charlotte’s Web that fit into each of these categories.

Forming an Initial Understanding

Based oa this paragraph how would you describe Charlotte to a friend? Include evidence
from the passage to support your description.

Based on this excerpt from Charlotte’s Web, how does Charlotte intend to save Wilbur’s hife?
Developing an interpretation |

Why did Chaclotte just wait until an idea came to her?

Why was it necessary for Charlotte to be patient?

Personal Reflection and Response

Describe how Charlotte compares to one of your very special friends.

In this excerpt Charlotte says, “People are not as smart as bugs.” Why does Charlotte think
this is the case? Why do you agree or disagree with Charlotte.

7

Critical Stance

Based on evidence from this excerpt from Charlotte’s Web, describe at least two ways that
the author makes Charlotte more than just a bug.

How does giving Charlotte a name and having her outsmart Zuckerman change the way you
think about spiders?

P14 4TB°ON _ _ le:ac L6/51/58
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