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· .Mat·bematics Is Alive and Well Not all mathematics we see is 
correc:r, and we have to be ammed to 
cbzt as wcl!. A gr.iph of cunenc:y 
dt:prec:iation and ec:onomic gro'Wth 
(f'orll~ 21 Qaobe1· l996) for 41 CO\ln• 
tries lncludc.-d a regression line and rhe 
h<;?3.dllne "'WCQ.k C\.urenc:y, Weak 
J::conomy, • The aurhor confused 
<l.~so~!ion With c:au:se and clfec.c, 
vinl:i.cing :t fondtlrnentll lcsson in 
ti~!:lstics. Ove1-se:is. ignorance of how 

/ 

Gail Burrill 

M 3thcmarics lr; 1.mportmc, but I 
don't: really \Hi~ it in my job.'' ~1 

took ~lgcb1"1\ in htgh i;choal but 
hav<::n'c usect ir since." "Why dld we 
1~1-.-e that scuff~ J h:L\fC never u~~d my 
of \[." I oft~11. hear si::iceinenrs llk-c these 
fcom p~·ents, my nc:igbbo1-s, and peo­
ple neii:t to me en airplanes. 

Jc; lt really cn1e that m.irhem,1rlcs is · 
~ught ~ut little usr.::cl.' A 1996 Socic:ry. 
fer lndustrhtl. and Applied Mai:hemati~ 
(~L\M) 1\.'"Port.contmns tl13.t "marhc:m,'1.· 
tics i~ alive: :in.a well, bu[ lfying 1.inder 
di£ferent narne!i," Perhaps this is why it 
i!: difficult tt> find many prople O\.lt'iidc 
1he W(')rkl of fO:l.thematic.s who think 
they 3.Ctl.l~ly use it. Many people don't 
recognize rhe mmhem.::tcics they 
enco\inrer in their job or Their evcry­
d:iy life :i.-; tN: 1n:ithc1Tl;!ltit:.'i the:?)' 
l~ed in sc:hool. 

l'hey do .!ICC ::i.ddition of n1.1t11bers 
and multlplic.:ltion problems. Dom_~ 
worksheets on fmctioris, applyil'\g ~eo­
rm:ay proofs, inanipulating symhoU;, 
:md solvin.ci word problem~, howcv~r, 
s<!em to occur 'only in the lifo of :l . 
uuthem:i.tic:; ceacher. A.~ ::i. resulc. · 
nld10ugh rnoi;c people recognize that 
learning m.m:hanatics i~ jmportam, · 
rhey really don'r chb.1.k tllt!Y are doing 
irothecn:i.tics themselves. 

H\11 just 10 i~ad and t.U'lc:k.-r.;r.md The 
ne.w:; from m.aga.zine.s and newsp<i.p~r:.; 
(as a sampling of recent articles con· 
fJ.rrns)...o.and ~eo ro m:lke dililY life 
d\!c:isions--requiic:..'li a slgnifiCUlt lth'd 
o! m:lthem . .i.tic:.LI knowledge. For 
inst:'l.Jice, nn :utide about the: risk of 
:;rrol<c:.11 CMilwar-'L'eejC1Urnal Semin£l, 
JO March 1997) indudec! a fonn\lb for 
dctcmlining individu•il risk: Ai.c + SSl> 
T HYP RX + DiahC!tCS + Cig:ire~:; t · 
CVD +-All+ J.VH "'Tnral. The var!· 
al.I!:s were defined Ol..'i blood pr~.mm: 
CBP), med.ic:itle <H'(P .RX>, hiscc.ry of 
hc::ut disc:1Se (CVD, hisroiy of atrial 
fihrill::itio1\ (AP), ~nd enl:lrged he:1.1T. 
CLVI·O. 1o u~ th.:: formula, you h:l.ve: 
tn detl:!rmine each va.rlahle's appropri­
ate ~ue for your .i:j! ant! medical 
hismry fro.cu a. seri~ of cl'l:lttS YoLl 
then match your tow to the vat~'es on 
a r.ahlc of probabili.tie.~ fer~ stroke. 

M..1.thenu· 
tics aids the 
unde~ttnd· 
ing of b.istol)' in a 12 M::trcll Washjng-
1on Po.~ arrlcl~ that comp:u~-d the time 
line for the.: de..,·dopmrnc of Olll' world 
to the di.srancc ;.1cioss the United 
St;1.tcs: "If :l ·-.:ir.uk aci·oss the 2-160-c.Ul.e· 
~uide continent !stc} is proportion.'\! to 
the histciy fage] cf the pl..in(.'t, :l;: sinrJe 
stride span~ a millennium .. , ln n~che· 
ma tic.;, we woL1kl wnre tlli:i a.~ 
mlle!!s/2460 = r:im!d4.54 billion. Using 
die:: rclation, you cliscov~ thar, a.ccord­
ing to the :uticlt, Ilic dist:w:e from Hill 

probability works in a pyiail'lid \ 
schem~ ~ a ma.jor fJ.ctor in the 
recent colhpse of Albania's economy. 

Tiie ni.uhallltics people encounter 
in thcir daily ltves involves number 
cind me:lSuremcnt, illgeb12 ;md geo­
metry, and .~t."ltistics and probability. 
The m:;idie.m.atics called for in the Cur-

~1dum and Evallla­County, Va., (sic) to 
Wmcncon, Y:n..i 
repr~..:nts tl1e 
lensrli cl l:ime ch:it 
dillosaur; Jiv~c\. 

tn che financial 
::>rel.1 il graph (.M;J. 
wauktz~ joumal 
,SQrilin.r;( ; No~m­
her 1996) depict.-: 

Many people don't recog.:. · 
nize the mathematics they 
encounter in rheir }ob or 
tbeir everyday life as the 
mathematics they learned 
in school. 

r:f(.m STandards sets 

the smge for tying the 
mathematics le:imecl 
in i;chool to wrat 
people rcruly do Jn 
the world. Old "WOrds 
have enhanced mc.~-
ingti. Algeb1'3. is more 
than m.inipulating 

the ye:ir. rhe monc..;r in rhe !iocial 
Sl!Cl1rity r,i.i.o.t Fl1nd, ~nd the number 
of work~ for t.':lch l'ecJpient of 
b~efir.~. If the rnte of cl,:uigc.: rt!m~ 
con~nt, yc.iu cru1 proJecr that d'l.e DU~[ 
fund wJU Iii.:: gon~ 'ii'l 2029-which 
expbin:s why poUticfaru: ilre c:oru.:cmed 
:lbour. the: fare of Social S<::1."Urit'f. L:1st 
Novembt.:r, m.any ne~p::ipt:r.-i ran 
~rcicles :ihour the ch.311,ge in r.lC~ 
pmpo:;ed by AmerJca Online. from 
$19.95 for five hours plus $Z.95 an 
hour dle1~afrer r.o a flat rm.e of $14.95 ii. 

momb. In :Llgcbr.uc renru, y .. l 9.9S + 
2.95(.x- 5> and y = 14.~5) whcl'I:: r.he 
m1mber of h'}Ltrs of use, x, i.'i S!'C::ttcr 
tl~n 5. St1bsc1'iber.s were conci::med 
whc:tl.1t.:1' ti)i.) ";V;J~ il go,i<l dc•tl. Wi~ ic? 

In :;poro, golf pro P;i.ul Ai".inger llses 
hlgh tt:.oeh to sn.1dy his g.'UJlc ( t5:A 
Today, 4 M:ll'Ch 1997). Ht.: w.uit.~ :i J.5 
to l liltio of b;iil ~peed to 5Wing :;[>.;."Cd. 
Wirh a. ~~ ~p~ed of 117 mph, he 
h~tl ro find dle :ippropmtc l~tU 
speecl-175 mJ"lh. or rug.ebrniC':l!ly, 

1.5 % 
-iill-

1 .l]7 
Olher ruticles cUs(.1.JS3Cd the geomeuy 
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llymbol!i; it l~ rc.."Prcsenting ~itualions 
with v.:ui,:ihles and undemoi.nding how 
co i.1i;e them. Geometry is not just 
proof.s; it is looking at the geo1nei:ry Jn 
rhe world around Y01J and thinking 
~hem rnc relation.ships between 
sbs.pe.s :ind suucrures. Computation is 
not jusc finclini: proc:luc:C!i or quotients; 
it is u ... lng vcey big and very small 
numbC!1-s in mcaningfol ~ys ro read 
and 1m1J.c<:: inferences from dati in 
cbles and to under5rand ~ommon 
.,c.m:mc.:nts in th~ new$, ~'Ucll as 
''\'lt'(lmen gain on male p:i.y." CA 
wo1113n's 01"-er:is~ 1995 pay i~ about 71 
perce11r of a tiµn's av~ge pay: $22 
500 to $31 500 (USA Today, 7 April 
19911.) 

·111ei concepts we taught before are 
still i.lnport:l.nt Bur it is also lmpo!12nt 
for r:i~opl~ to see how tho:-e concepts 
rcJac~ to whar they de tn their Jife­
~tnd tl'lat tnilthem.itics does not ~st 
ju~ en a p:as~ in :1 textbook. We need 
m help lhein ~ the mathcmati" they 
do as the lnathematia we: reach. 

M~thf:rmdcs is 31ive and well-and 
· we need to !er the wodd in on tile 
s..ecrer. 
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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 questions and will not report any child"s score. 

But the results of next year's tests will count. and passing the 11th-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 in 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 in the United States. 

The Virginia Board of Education is emphasizing the memorization of facts and 
high standards even for lower grades, in some cases introducing 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 is 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 reliable 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, 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 Neill. associate director of the Cambridge, Mass. -based National Center 
for Fair and Open Testing. said 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 sre 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. smack 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 12 8 5 1 9 5 10 6 A. B = 20 - A B. B = A/5 C. B = A - 4 D. B = 
60/A Computer/Technology On many computers. a blinking line or box displayed on 
the monitor is 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 is 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 C. 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. I issue a challenge to the nation: Eve1y state shuuld adopt 
high national stw1dard~-. and by 1999, eve1y state should test every 
4th grader in reading and every 8th grader in math to make sure 
these standards are met. Presidenl Clinton, St.ate of the Union Address, 

Febr:uary ~. 1997 
/ 

P. 02 

STANDARDS OF EXCELLENCE AND DISCIPLINE ARE ESSENTIAL IN OUR 
SCHOOLS. Strong schools with clear standards of achievement and discipline are essential to 
our children and our society. These standards are needed to help instiIJ 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 learn 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 4rli grade. And every student should 
understand the basics of math, including algebra and even some geomeoy, by the end of 8th 
grade. Reading and math skills provide the foundation for future learning. Research shows that 
students who fail to read 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 TN 4TH GRADE RE.4..DING AND 8TH GRADE MATH. Parents 
need to know that students have mastered the basics no matter where they live or move in this 
great cowitry. The U.S. Department of Education v.-ill give every state and school district the 
opportunity to use the voluntary national tests of 4th grade rc::auing 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 reading skills at grade 4 and math knowledge and skills al grade 8, tied to national 
standards, are available to measure individual student perfonnance 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. Tht::st:: tests will help states and local commwiities raise 
standards of excellence for teaching and learning in every classroom, and provide parents with 
accurate information about their children~s academic perfonnance. 

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 (Ni\EP) 4th grade reading and 
8th grade math tests. In addition. the 8th grade math test will be linked to the 81

h 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 performance 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 readi~g and math tesrs ~e. based o~ widely accepted content standards -- developed 
by teachers, readmg and math spec1a.hsts, cumculwn specialists, parents and researchers •• 
reflecting a national consensus on what students should know and be abl~ 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 cac:e developed by 
the representatives of the 41 participating countries -- reflecting an international consensus on 
what students should know and be ahle to do in mathematics by 8th grade. 

A NEW GENERATION OF TESTS MEASURING INDIVIDUAL STUDENTS AS WELL 
AS STA TES. The current NAEP and TTMSS tests are designed to assess how the entire 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 sta.tes, rather than to 
all students. Each student in the sample takes only a portion of the total test questions. As a 
result, no student or parent currently receives a score from these tests. 

President Clinton""'s plan is to ma.Ice this opportunity of high quality 4th grade reading and 8th 
grade math tests available to interested schools and states so that students, parents, and teachers 
Vlill have meaningful scores comparing individual student performance to these v.idely 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 \VILL ASSIST TEACHERS, PA RF.NTS, STUDENTS, AND LOCAL 
AND STATE LEADERS. \1/hile most states assess their students in reading and math, they 
generally set their proficiency levels lower than the challenging levels in NAEP and C\Utently 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 account.able for 
improved performance, can help teachers and principals improve curriculum and instruction, and 
can give students a guide for charting their 0\\111 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 ust:<l 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 Vvi.11 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 score$ Vvill nQI be collected by the fed~ral government 
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States and school districts can administer the tests a.s part of their local resting program. After 
each tests' administration. the entire tests (::ilong 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 rea<.;h standards of excellence in reading and math. New tests each year 
will keep the content of the tests current. The5:e 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. 

The total cost of developing the tests will be between $10- 12 million annually. The Depnrtmcnt 
of Education intends to reimburse licensees (for example, states, school <listricts and testing 
companies) that "vish 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 end of eighth grad~, students should be learning algebra. geometry. probahiliry and 
estimation and using the basic skills of addition, subtraction, multiplicaLion and division to solve 
problems. Students should be able to use th~ basics to solve more complex problems requiring 
multiple steps. 

The items below are taken from the National Assessment of Educational Progress (NAEP, 1992) 
and llu: 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 questio11 r~quires you to show all work and e,xplain your answer. Your answer 
should be clear enough so that another person could read it and un?ersta.nd your answer. 

Treena won a 7-day scholarship worth $1000 to the Pro Shot Basketball Camp. Round­
trip expense!\ 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 a.ml 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 students to understand the rneaning 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 detcn11ine the ~ost of each choice and rhen 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 huciget 

Identifying n:levant numerical information and tben using it in multi-step 
problem-solving is essential to real life activities such as ~rc:ating a family budget 
or a small business plan. 

U.S. eighth-grade students hav-c 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. 

An.swer 
t\ 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: I 7% 
Percentage of students able to identify' llQ 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. 
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2. Area of a Rectangle (TIMSS.1996) 
The length of a rectangle is 6 cm an~ its perimeter is 16 cm. What is the area of the 
rec1.angle in square centimeters? 

Answer: 

Mathematics Tested 

P. 07 

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 measurement are skills needed by all citizens for evez)'day tasks such as home 
improvements as well as for~ 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 infonnation given and then determining the 
area of the rectangle from its length and width. 

Answer 
The area of the rectangle is 12 square centimeters. 

Ioternational Results 
Singapore: 86% 
Korea; 66% 
Japan: 65% 
International· Average: 40% 
U.S.: 22% 

3. Sue and Peter's Purcla~e (TIMSS, 1996) 
Peter bought 70 items and Sue bought 90 items. Each item c:osl the same and the items 
cost $800 altogether. How much did Sue pay'! 

Mathematics Tested 
This question requires students to understand and apply fundamental concepts of algebra 
and proportionality in multi-step problcm·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 invesnnents) and ensuring the correct dosage and ingredients when 
mixing or dispensing medicines in a pharmacy. 

Acswer 
Sue paid $450 for t.he 90 items. 

International Results 
Singapore: 
Japan: 
Korea: 

83% 
71% 
62% 

lntemational Average: 38% 
U.S.: 23% 

/ 



1ST STORY of Level 1 printed in FULL format. 

Copyright 1997 The Washington Post 
The Washington Post 

March 26, 1997, Wednesday, Final Edition 

SECTION: METRO; Pg. B01 

LENGTH: 233 words 

HEADLINE: The Problem With The Post's Math Problem 

BODY: 

PAGE 2 

Hoping to explain Virginia's new standardized school tests, The Washington 
Post printed a few sample questions yesterday. All went well until we tried to 
render an 11th-grade algebra equation. 

Algebra is a distant memory for the editors and reporters involved. We failed 
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 said 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 0? 

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

LANGUAGE: ENGLISH 

LOAD-DATE: March 26, 1997 
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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 nip? 

A. 16.25 L -4-CJ.-t ~ 
B. 17.65 L 4-~~ 1, 

c. 18.75 L 4.11i. ,, 
D. 23.75 L &· d-.. ~ 

I. 

3S' (,,,~ '1-1~ ~7 

{. t;- ~ ?' · I q 1-' &'-litJw.i 

l co ~ ~ {p( . {p VVt ; ~ 

~:)'D ~· ~ /;-3. Cf tM le.,~ 
/ 

Reprod~ frw> TIMSS PO{IUlation 2 Item Pool. C.Opyrigbt f> 199-a oy I!!A. The I~ 

International Average 
Percent of Students lntemalional 

Subject Item Key Content Ca~gory Performan~ Responding Correctly Oitficull')' 
Expectation Upper Grade Lower Grade Index 

Mathe!IWtjc~ A 
Fractious ouid Number 

Solving Problem:; Scn.-;e 39% 35'% 611 

; 
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A car has a fuel tank that holds 15 gallons of fuel. The car 
consumes 5 gallons of fuel for every 100 miles driv~n. A/ trip of 
250 miles was started with a full tank of fuel. How much fuel 
remained in the tank at the end of the trip? 

A. 2.5 gallons 

B. 12.5 gallons 

C. 17.5 gallons 

D. 5.0 gallons 

/ 

/ 

P. 02 



. MAt-19-97 MON 09:59 

UNITED STATES DEPARTM f.NT Of £DUCA TION 
OFFICE OF THE ASSISTANT SECRETARY 

FOR EDUCATIONAL RESEARCH ANO IMPROVEMENT 

FAX COVER SHEET 

TIME: \O·. \0 

To: ?ai [ l Rm CJNcl 

FAX#: A5k · 3tJ~ 

FROM: ~ 

P.01 

Number of pages including tax cover: _________ _ 

?ler\SE C>\LL (202) 2·19-·11a.5 If ·rHERE IS ;.\NY PROBlEJ'I\ IN 
·rRAN SJ'Arrr AL 

Special Comments: · . 
:fW ,1f-· fu& :bu ctf\R s V\.X.. c!·•sc\Af.yd "') GP4 ,t;\. ,--
W' ?mu S - ~s·o.. e. v-- ·. \ <. .. 5 ,~, q-. o - \ , Q , '± . <4 -e s- 2. LJ.'2. 

> ' ' trz PJru@k'LcW~u1;'((}•cNv.li 1-8~ t·'1 lk:~, ~ ... ,4_f\J-\:.t~ Q·\ 1 (2.-l'-1 

We... 0-4 Oi>lli=j lJ 5 st«--+~t' c::S o-..... Afb=:= U- \ 



NAY-19-97 NON 09:59 P. 02 -----
-··-

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

A. (1.1) 

B. (2,4) 

C. (S,6) 

v. (6,3) 

E. (6,5) 

Subject Item Key C.Ont~nt Category 

RcproduGcd from T!MSS Pop11latioa :? hem Pool. Gopyright IQ 1994 by !EA. The HagllC 

Pe rfo!Tl'lance 
Expectation 

International Average 
Percent of Students 

Responding Correctly 

Upper Grade; Lower Grade 

lntomational 
Difficulty 

Index 
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In a bag of car<ls - arc green, - are yellow, - are white and - are blue 
6 12 2 4 . 

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

B. Blue ...., 
C. Green ---. D. Yellow 

.... ... 

.... .. 

...,, ... 
-. .... 
~ 
I 

/ 

~uo:d from TIMSS Pooulalio112 lt=. Pool. Cop)ori&Jn © 1994 by !EA. The H28\IC 

\, 

"" 
lntemational Average 
Percent of Students lntcmational 

Subject Item Key Content Categoty Per1ormance Responding Correctly Difficulty 
Expectation Upper Graae Lower Grade Index 

0313 Represcni.vion, Using Complex 
61% ' 60% 490 Malhemalics A . - .... .. 
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Suoject 

Muhemari~ 

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

Answer: __________________ _ 

/ 

' 
' 

lntemational Average 

P. 04 

' Pon:ont of Students lntemational 
1tem'fC.e1j Contem Category Performance Re~ponding Correctly Difficulty 

Expectation Upper Grade Lower Grade Index 

rte;,\I 
Measurement Sol vin.t? Problems ft·- 40% ; 32% 613 
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------------------
K7. A drawer contains 28 pens; some white, some blue. some red, and some 

gray. If the probability of selecting a blue pen is ~, how many blue pens 

are in the drawer? 

A. 4 
/ 

B. 6 

C. 8 

D. 10 

E . 20 

Rcprodua:od from TIMSS F'Qpulation 2 Jrau Pool. Copyrig!:n 0 1994 by mA. Ttie HO&"• 

'· 
' International Average 

P. 05 

Percent of Students lntema1ional 
Subject Item Key Content Category Performanoe Responding Correeriy Difficulty 

EXPectation Upper Grade Lower Grade l"dex 

T'\ ....... o~,.....,,':11,;""' 
- .. ,,,,.,,,,_ 

A.V<li. 5SO 
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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 uf x ? 

A. 52 

B. 55 

C. 65 

D. 73 

E. 75 

~c~ &om TIMSS ~a. 2 ltem Pool. C"('}'riv11 e 1994 by !EA. The ltleuc 

" "- International Average 
PP.ream of studen1S International 

Subject Item Key Contem ca1egol'j Pertormance Responding Correctly Oiffieulty 

E.~ctation Upper Grade· lower Grade Index 

M.:11hematics B Geometry 
Performing .11.outine 

35<)!; 27% 639 ~--.ii •• _.,.. 

P. 06 
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L14. The rable shows the values of x and y, where xis proportional toy. 

x 3 

}' 7 

\l/hat are the .._.alucs of P and Q ? 

A. P = 14 and Q = 31 

B. P,.,.. 10 and Q = 14 

C. P ; 10 and Q = 31 

D. P = 14 and Q = 15 

E. p .... 15andQ=14 

Subject Item Key Qlntent Category 

I 

I 6 

! Q 

Performance 
Expectation 

p 

35 

/ 

/ 

/ 

International Average 
Percent of Students 

Responding Correctly 

Upper Grade Lower Grade 

P. 07 

International 
Difficulry 

Index 
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P. 08 

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 ttip of 250 km 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. 17.65 L 

C. 18.75 L 

D. 23.75 L 

" Re~ &am TIMSS Pcpubticm 2 1Icm Pool. ~t Cl 1994 by IEA. Th: Hagut 

International Average 
Percent of Students lntem.ltional 

Subjeet Item !<!!y Cont~nt C~tegory Performance Responding Correctly Difficulty 
Expeda.tion Upper Grade Lower Grade lnde'.IC 

----·- ~-
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Subject 

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 
-

LOO 
-

·····--·--.· 
80 ~ ..... 

G) ... -· 
/ 

/ 
v -

_,_ v 
/ 

l--" ~ 
~ 

...--- , 
' 

Ill 

E tiO -II) 
t) 

c: 
(<$ 40 .... 
Cl:) ·-0 

20 

0 
10 20 30 40 50 60 70 80 90 

Car Speed (k."'ilometers per hour) 

A car traveling on a highway stopped 30 m after the brakes were applied. 
About how fast was the car traveling? 

A. 48 km per hour 

B. 55 km per hour 

C. 70 km per hour 

D. 160 km per hour 

/ 

lmemational Average 

P. 09 

Percent of Students lntcmational 
Item Key Content Ca:tegory Performance Responding Co11eetly Difficulty 

Expectation U.oper Grade Lower Grade Index 
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.... ~ 

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

A. 5-3n 

B. 3n 

C. n-5 

D. 3n-5 

E. 3(n -5) 

Subject Item Key Content Category 

~--·-----•-------

iqlroduccd from TIMSS Populscion 2 llcm Pool Copyftgl11 C 1994 by IEA.. 'Ibt: ~c 

Performance 
Expectation 

lrnemational Average 
Pen:ont (If Studonts 

Responding Corredly 

Upper Grade. Lower Grade 

International 
Difficulty 

Index 
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Q4. The graph shows the heights of four girls . 

150 

'3' 125 
... ~ 

"fa~ 100 
·- c: ~ ·E 15 

8 50 -

.. •.,,, 
·. :j ... ; 

.:..·.:-.: 
. ~ .. 

.. ·.'::~': 
~ ~:f~.; 

~:.;,. .. ....... 
."rf,, 
·.;:·-:· 

The names are missing from the graph. Debbie is the tallest. Arny is the 
shortest. Dawn is taller than Sarah. How tall is Sarah? 

A. 75cm 

B. 100 cm 

c. 125cm 

D. 150cm 

· ltr.(B"Oducai frolll TIMSS Populalion 2 ltcm Pool. OJp)'l'ight 0 1994 by !EA. lbe .H<lf.tlc 

International Average 
Pe~nt of Students lntemational 

Subject Item Key Content category Performance Responding Correctly Difficulty 
Expectation Upper Grade l.ower Grosde Index 

.... ··- .... --~-- .......... TtC';n,,rll9\mt\lt::'I --- 0•4 ~'71\ 
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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 speeas. 
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Car Speed (kilometers per hour) 

P. 01 

A car is traveling 8U km per hour. About how far will the car travel after the 
brakes are applied? 

A. 60m 

c_ 85m 

D. IOOm 

/ 

'· 

International Average 
Percent af Students International 

Subject Item Key Content Category Pcrformancl?. Responding Corree1ly Difficulty 
El(pectation Upper Grade Lower Grade lndo11 

- .. 49% 44% '.'i6S 
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Rl4. Peter bought 70 items and Sue bought 90 items. F.ach item cost the same and 
the items cost $800 altogether. How much ctid Sue pay? 

Subject 

Mathcm.-,.ues 

Answer: Sue paid---~------

Item Key Content Category Performance 

Expectation 

Solving Problem~ 

ll'ltcmatio!'lal Average 
Percent of Students 

Responding Correctly 

Upper Grade' Lower Grade 

32% 

International 
Olt1iculty 

Index 

617 
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S2. 

Part A 

Subject 

P. 03 

/ 

The figure consists of 5 squares of equal size. The area of the. whole figure is 

405 cm2. c -----1 
Find the area of one square. 

Aus,ver -------square centimeters 

Find the length of the side of one square. 

Answer------- centimeters 

Find the perimeter of the whole figure in centimeters 

Answer _____ centimeters 

Reprociucal !TOI?! TIMSS l'opul~tiop J It~"' Pool. Capyrigb\ 0 J 9Q4 by [EA. "fttc Hlli;uc 

International Average 
Percent of Students International 

Item Key Content Category F'erlormanee Responding Corr~y Difficulty 
Expectation Uppar Grade Lower Grade Index 

,;no;:. 53% 499 
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Ul. 

Subject 

'•-·t..- ... ..:,,.,. 

P. 04 

Ter~sa wants to record S songs on tape. The length of time each song plays 
for is shown in the table. 

_>~orig: , ·.'· . :.'>';': .·; . 

Afnount ofTil:ne .·. > 
, 

/ 

l 2 minutes 41 seconds 

2 3 minutes 10 seconds ·-
3 2 minutes 51 seconds 

4 3 minutes 

~ 5 3 minute~ 32 seconds 

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

Esrimate: 

Explain: 

Item Key Content category 

oext 

RcJ!loducc.d fro.,. llMSS Papuhti.,,. ?. 1..,,,, Pool. CoPVf\l:ht Q 1994 b)' tEA. The Hague 

Performance 

Expectation 

Solving Problem~ 

1111.ernational Avoriigo 
Perc1::nt of Student3 

Responding Correctly 

Upper Grade Lower Grade 

31% 

International 
01tt1cu1ty 

lndelC 

631 
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U2. 

-5 
-o 4cm 
~ 

Length 

6cm 

a. In the space below. draw a new rectangle whose len,gth i~ one 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. 

Part A 
......... 

Subjec;t Item Key Content Category 

M:irhelT!Jllic~ 
next 

Me.1Suremen1 

ReprodU<:W :trom TIMSS Population 2 Item Pool. Cop}'rigbt ti:i I 994 by IEA. Th~. H~eu~ 

Perforrnance 
Exp~tion 

Solving Problems 

lntemational Average 
Percent of Students 

Responding Correctly 

Upper Grade Lower Grade 

2410 

lntemational 
OifficultY 

ll'ldex 

621 
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10 

NT TO EXAMINE STlJDENT ACHIEVEMENT 

GENERAL SEAlriCES A0MINi$YAATION 

TIMSS found that the content of 

U.S. mathematics classes is not as 
advanced as in rhe top-performing 

· countries, and this is reinforced by the 

achievement results. When the concepcs 

were more specialized, such as in 
measurement and geomerry, 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 lhc p1·opc1ties of rectangles and 

triangles. Item 6 indicates that stu­
dents also may have insufficient 

understanding of some, concepts in 

analytic geometry. 

SingapoN 

Korea 

Japan 

Item 6 

U.S. -.:J %cornet 

6 

2 

2 4 

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

A. 11lree 

n. Four 

@ Five 

lJ. !Si.'< 

Singoiporc 

Korea 

Japan 
U.S. % i:orrr:cl 

.'\straight line on a graph passes through the points ( 3,2) 
and (4,4). \Vhich of these point.~ alxo lies on the line? 

A. (l.l) 

B. (2,4) 

~ (5,6) 

D. (6,3) 

E. (6,5) 

13 
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ACHtCVING EXCELLENCE: TIMS$ /\SA STARTING POINT TO EXAMINF STUDENT ACHIEVEMENT 

The numbers in the :;equencc 2, i, 12, 17, 22, ... 
increase by fives. The numbers in the sequence 3, l 0, 17, 
24, 31, ... increase by sevens. Tb.e number 17 occurs in 
both sequences. If the two sequences are continued, what 
is the next number that will be seen in both sequences? 

J.d.., ll, ~~} 3~ 
?,\J 3g ~ 

Answer: ____ J=-_,,8.r------

Item 7 

Singapore 
cw:~~, Korea l{4~---~ 

Japan 

U.S. ~ %r.trTTl!ct 

Juan has 5 fewer hat:s thau Maria, and Clarissa has 3 
times as many hats as Juan. lf Maria has n hats, which of 
these represents the number of hats that Clarissa has? 

A. 5-3·n 

B. 3n 

c. n-5 

D. 3n-5 

© 3(n - 5) 

The importance of extending and 
creating patterns is ~r.res!:ed in the 

N CTM Curriculum and Evaluation 
Standards for School Mathematics 1 (see 

TIMSS as a Starting Point to Examt"ne 
Teaching for excerpts of the NCTM 

Standards). The results on sever;il 
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, evaluat­

ing, and writing expressions. For ex­

ample, about half the U.S. students were 
not successful in identifying the 

correct expression to represent the 
number of <;:Iarissa's hats (Item 8). 

Singapore 

Korea 

Japan 

U.S. 

Item 8 

' . 

. .. 

% r.nrrect 

1 National Council of'teachers of Mathematics. 
Curriculum and Evaluation Standards far School 
Ma1hitm1Jiin Re.~r.on, VA: National Council of 
Teachers of Mathematics, 1989 . 

• 
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ACHlcVING EXCELLENCE: TIMSS AS A STARTING POINT TO EXAMINE $fU[HNT ACMIEVEMENT 

An algebraic equation with an 
unknown \'ariable could have been 

used to solve Item 9, although only 

about 10 percent of the U.S. <.:ighth 

graders used this approach. Most 

srudents 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. 

There are 54 kilograms ofappks in rwo 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. 

d.7 
- .G ---
~/ 

Singapore 

Korea 

japan 

Item 9 

u.s. lml1 % cornet 

Percent of Students Using :Equation 

Sin~apore ~ 
Ko .~~ 
TU~™ 

Japan IM'£l 
u.~. ml 

lS 
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ACl·ilEVING EXCHl.iNC£: Tit.ASS AS A STARTING POINT TO EXAMINE STUDENT ACHIEVEMENT 

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? 

lf 50 
Answer=-----------

Item 10 

Singapore 

~·"'~··· Korea · • . · •· ··'. 
Japan 

U.S.~ % tOTTt.r.l 

The cable shows the values of x and y, where x is 
proportional to ."i· 

What are the value~ of P and Q? 

A. P = 14 and Q "" S 1 

B. P == 10 and Q = 14 

c. p,.., lOanQ,.,~1 

D. P=l4andQ=31 

© P = 15 and Q = 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. 

Singapore 

Korea 

Japan 

Item 11 

U.S. III;] % cornet 
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ACHIEVING EXCELLENCE: TtMSS AS A STARTING POINT TC EXAMINE STUDENT ACHIEVEMENT 

Singi:.Lpon: 

Japan 

U.S. 

Two boxes of square-shaped cardboard pieces are available to 
make a larger pattern. TI1eri= arc 4 small squares in each 
piece. 

All piece~ in Box l look. like ~ 

All pieces in Box 2 look like ~ 

In r.he required pattern, for every piece from Box 2 there are 
2 pieces from Box 1. 

Icem 12-b (a) If 60 pieces trom Box 2 are used in the required 
pattern, how many pieces will be needed altogether? Singapore -21 

Korea (1114 
, , 

Japan 181117 
U.S. 16 -% CQTTl!r,t J 80 

Answer=--~----------

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

V-:i 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 

cont~nt areas. How would students in your state, 

district, school, and classroom perform on these 

items? 



8th Grade Math Proble1n 

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

A. 5 - 3-n 

B. 3n 

c. n-5 

D. s.,.-s 

© 3(n - 5) 



8th Grade Math Success: International Results 

Percentage of students answering correctly: 

Singapore = 86% 

Korea= 64% 

Japan = 57o/o 

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 CliALL.ENGlNG STUDENTS 
IN READING AND MATH 

Board 1: What do we know about student learning? Sludents 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 
cbildrerl'and our society. · 

• These standards are needed to help io.still the skills, fundamental American values, and 
hard work that our children need to get on the right track. 

• Toward that end we must establish meao.i.ngful stlindards for what the students should 
be expected to learn. and achieve in the basics and core subjects. 

Board 2: Where 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. 

ll0'0N 

• 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 cnr, 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 educati.on. If parents and students and 
teache;s don't know where they are headed --what they agree students should know 
and be able t6 do --it is hard to all pull together to get there. 

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

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

• Two critical areas are reading and math. Every child should read independently by the 
end of third grade/start of fourth grade. Every child sb.ould master challenging 
mathematics, including the essenti.als of algebra and some geometry, by 
the end of 8th grade. 

/ 



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 ~ssessment of 
Educational Progress tests at grade 4 io reading and grade 8 in math 
demonstrat,e 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 pertorming, 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 iri. students' academic 
careers--4th grade in reading and 8th grade in math. 

•Need to (Cad 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 m'aster chaJlenging 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. 

Board 4: Read passages (Charlotte's Web-See attachment "A""J 

Board S: A fourth grade student reading at the: 

l. 't0 "ON 

"Basic" level can recognize most words on the page, understand the question 
being asked and identify important information. 

"Proficient" level c.an quickly retognize words, summarize a passage, pick out 
specificTnformation, deuribe the way the author presented the information. 

"Advanced" level can do everything a proficient reader un and also can 
provide much more information t~an is needed to just answer questions 
about what has been read. 



\ . 

Board 6: (not~d 6, may not need board S) 
( . . 

£() r7-Ba.sic! keeps her word, pati.ent, confident l 

u ~ 
Proficient:~ar/otte works hard to luep lrer word At tlie beginning of lite 
· ptUagraph slie made a promise to Wilbur and by tlze end oftlu 

lAJ / paragraph ~·he figured out how to do it Cluulotte wa.c gQing to play 
a trick on ZuckennaH. 
~l . 

_...-Advanced: Cliarlotte was a lrl)'alfriendwho kept her word Sire was also very 
\ '1.., cleaver. In this paragraph Charlotte tlainks about how she can keep 

her promise to sa"·e Wilbur's life by tricking Zuckerman. Her idea 
her the small spider a way to outsmart Zuckerman who is much 

l.10 "ON 

larger than. she is. l ( · 

• A "basicn answer is a solid answer that vim1ally every child should be abl.e 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 suppon yout description (note: other possible 
questions Attachmeot "C''). 

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 
paragrap~ she made a promise to Wilbur and hy the end of the 
paragraph she figured out haw to do It. ChQl'foue was going to 
play a trick on Zuckerman. 

A student at the advance level 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 
cleavu. Jn this paragraph Charlotte think.~ ahout 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 
ts much lmger than. she is. · 

Of our founh graders, almost 40% are below basic. That mean!' that they can not 
read this pas$age and have a solid understanding of it. They can't do tb.at basic 



I 

I 

I 

answer I described. And. only about 39% of all our !iltudents 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 ab.l.e to answer this estion, a student hast nderstand x, and then has to 
think through a COUP, of steps--first he has to then he/she has to y and he/she 
has to put it toge er in ..... : ...... 

/ 

' I , 

• (depending on the question chosen, ·ve explanation of imponance of being able 
to do multi-step problems, represent data, etc ....... ) 

Board 8: Example of student response to math question 

• This student understood the question.· You can sec how she did x, then y ....... . 

Board 9: x0.!. 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] 

/ 

/ 

ll0'0N lC. :ac. 



FOLLOWUP DISCUSSION WITH AUDIENCE 

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

a. Perhaps mid<tle or junior high teachers could tell us why it is so imponant for cruldren 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 phy>'ics? 

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. It is 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 achievement in elementary school, especially reading. What needs to be do.ne? 
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 ofus--not 
just teachers--help out? 

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

/ 

L10'0N 
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.FOURTH GRADE 
READING ACHIEVEMENT 

ATTACHMENT "A" 

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

Having promised Wi.lbur that she would save hls 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 if she thought long 
enough about Wilbur's problem, an idea would come to her mind. Finally, one morning 
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. Ifl can fool a bug," 
thought Charlotte, "I can surely fool a man. People are not as sma.n as bugs." 

/ 

ll0"0N 
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ACH•EVING EXCELUNC~: T1MSS AS A STARTING l'OINT TO EXAMINE STUDENT ACHIEVEMENT 

In this age of information and 

technology, society's expanding use of 

data makes it imperative for all citizens 

to have the faciriey to reason using 

quanticies. It is in this area of reasoning 

that U.S. eighrh graders often fell 

behind their counterparts in Sin· 

gapore,Japan. and Korea. 
U .5. 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 face that the grid had 24 rather 

than 8 squares. In Item 2, the most 

prevalent misralc.e - made by one-third 

of the U.S. srudenc.s - wa.s ro select che 

amount of fuel u>ed on the trip (op· 
cion C) racher than the' amount of fuel 

remaining in the tank. 

/ 

lt0'0N 

Shade in 518 of the unit squares in the grid. 

Sin~iiport 

Korea 

Japan 

!Lem I 

- : :_ 92 

U.S.~ %cama 

A car has a fuel tank that holds 35 L of fuel. The car 
consum~s 7 .5 L of fuel for each l 00 Jun driven, A trip of 
250 li.m was started with a full tank offucl. How much fuel 
remained in the tank at the end of the trip? 

~ 16.25L 

B. 17.65 L 

C. 18.75 L 

D. 23.75 L 

Singapore 

Korea 

· lt~m 2 

'·. -- ' . . :'.· 70 

U.S.~ 'foc~cl 
da.14 ""' avaWJJk for f Uf"P' 

l I 
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ACHl,VINO CJ11;CCLLCNCf: TrMSS AS A STARTING POINT TO EXAMINE ::irUOENf A(rtlEVEMENT 

A rubber ball rebound~ to half the heighc ic drops. If the 
ball is dropped from a roof cop 18 m above the ground, 
what is the total distanct traveled by the: time it hits the 
ground the third cime? 

A. 31.2 m 

B. 40.5 m 

@ 45m. 

D. 63m 

ltem3 

Singapore~ 
Ko~is~ 
japan ijiiJ¥111] 

U.S. llllEil % corrrcl 

The length of a rectangle is 6 cm, and its perimecer is 
16 cm. What is the area of the rectangle in square 
centimecen~ 

ll0'0N 

Singapore 

Korea 

ltem4 

lcem 3 was difficull for students in 
all che councries. Still, nearly half the 

U.S. eighch graders 5elecced che dis­
tance navelled by the ball if it only 
travelled downward, but didn't travel 

back up into the air between bounces 

(option A). 

It is unclear why U.S. srudenu 

seem to use single-seep scracegies to 
solve such problems. This could be 
due to a leH-than-choughtful ap­

proach to solving che problems, an 

inability 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. 

l6/Sl/50 
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QS. Tbree.fiflhs of the s1udencs in :a. class are girls. If 5 girls and 5 boys iae added 
to the clilSs. which statement is true of the class? 

~jl!CZ 

M~ 

A. There are more i;irls than boys. 

B. There are the nme nwnber of girls as the.re arc boys. 

C. There are more boys than girls. 

D. You cannot tell whether there are more girls or boys from the 
information given. 

,. 

/ 

lntema!ional Ave~e 

"' Peteent of ~deflts 
nem l(ey ~,,tent Categoty Pelfotmance Fle~CoMldly 

~~tiOfl Upper Graa \..ower Grade 

A ~ly Solving P>ohll'JN 6'~ ; 6211 

lftlerMlit)tlAI 
o:fflev~ 

lndelr 

487 

·---~~·---....-------- __ , ________ -- -· -··-----.··-····----·-··---·-·--·-· -------- ······-··-------·-····-- ··---·' - .... ··----------·-·----· .. 
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Part A 

SuDjecr 

~ 

nfl l.10"DN 

Teresa wants to rc(;ord 5 songs on cape. Tbe length of time each song playJ1: 
far is shown in the table . 

pong Amount of T'une· 

1 2 minutes 41 seconds 

2 3 minutes 10 second.~ 

/ 
3 2 minutes 51 seconds 

~ 
4 . I 3 minutes --·· .. 
s 3 mlnuces 32 seconds 

ESTIMATE to the n~arcsc mJnuce the total time taken for all five songs to 
~Jay and explain how this estimate was rnndc. 

~plain: 

/ 

' icem l(ey Contont Catego~ 

~ PnctinM :!Zld Numt-. 

·~ 
,s-

Perfonnance 
~tion 

Sol.;vg Problems 

lnttrnational Average 
Percel'lt ol StulhJntS 

Aenonaino CotT8C'dy 

Upper Grade. L~ Grade 

JS~ 3111 631 

--·--·-----·---·----~-·----·------ --------- -~--~···---·----------------·----

/28 



NAEP 8th GRADE MEASURl':MENT 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 eould read it 
understand you thinking. It is important that you show !ll your work. 

Radio station KMA T in math City is 200 miles from radio 
station KGEO in ·Geometry City. Highway 7, a straight road, 
conneas the two cities. 

KMAT broadcasts can be received up to lSO miles in all 
directions form tJ1e station and KGEO broadcasts can be 
received up to 125 miJes in al~ directions. Radio waves travel 
from each radio station through the air. as represented below. 

R;idio 
Star ion 

On the next page, draw a ~m that ~o~s tJ1~ following. 

• Highway 7 
• 111e location of the two radio station$ 
• 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 oftbe part of the highway and where both stations can be 
received. 

. ----· ------- -----· ··-· ·- . ._. - ... __ , ... ·- ··- --.--· ·--·-- .. ·--·- ..... 
·····-.·---"~~·· .. ···-r-·· - -·----·· --- .. ·······------··· 



NAEP 8111 GR.ADE NUMBERS AND OPE.RA TJONS ITEM 

Thi~ question requires you to show your work and explain you~ reasoning. 
You may use drawings. words, and numbers in your explanatfon. Your 
answer -!\hould be clear enough so that another person oould read it aud 
understand your thinking. It is important that you show all your work. 

Treena won a 7-day scholarship worth Sl,000 tn the Pro Shot 
Basketball Canap. Round,...trip travel e~penses to the camp are S33S by 

/ 

air or $125 by. train.- At tbe camp she mu.st ~hoose between a week of 
individual instruction at S60 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 shed~ not plan to spend any money other than the scholarship, 
what are all choices of travel and instruction plans that she could afford 
to make'! 

Explain your reasoning. 

Did you use the c.alculator on this question? 

Yes No 

/ 

_ .. _. ,..._._-----··-·--··-··------···-··--
·-----·-. --· ....,. --- - ---~ -·- ·---~ ---- - ... --·- ·--- .. --- --



ATTACHMENT "C" 

Other questions that could be asked about Charlotte's Web: 

There are four types of questions in NAEP. Below are examples uf question.$ related to 
the excerpt from Char/one '.f Web that fit into each of these categories. 

Forming .an lnit)al Understanding 
' 

Based on this paragraph how would you describe Charlotte to a friend? Include evidence 
from the pa5sage to support your description. 

Based on this excerpt from Charlone's Web, how does Charlone intend to save Wilbur's life? 

Developing an interpretation 

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

Why was it necessary for Charlotte to be patient? 

Personal Reflection and Response 

Describe how Charlotte com.pares to one of your very special friends. 

lo this ex:cerpt C.badotte says, "People are not as smart as bugs." Why does Charlotte think 
this is the case? Why do you agree or disagree with Charlotte. 

/ 

Critic.al 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 givh:1g Charlotte a name and having her outsmart Zuckerman change the way you 
think about spiders? 

/ 

ll0'0N 
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