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TO: Regan Burke . 
" 

FROM: Mike Cohen 

Attached are several things that can help with your effort to 
make the carpet look interesting. The are pulled from various 
sets of material people in ~ have provides us, and there is no 
orderly way to explain or sQrt them. Think of this as raw

i#. • 

material you can mold as y'puneed to. When you figure out what 
you want to do, you probably ought to run it by us first in the 
oft chance that, as a result;.of your imaginative adaptation of 
these materials you are about to make a serious technical error 
that will set the leadership of the math or reading community, or 
the testing wizards, against us forever. 

These are basically the best examples we've got-- with "best" 
meaning the ones we thought would be most appropriate for POTUS 
to use to explain what th~s~ tests were all about and how they 
reflected high standards. They were not picked with carpeting in 
mind; if they don't work for you, let us know and we can look for 
more. ' 

I've got calls in to Terry Peterson and Carol Rasco to track down 
reading lists. However, it may be just as appropriate for the 
local school district to select books they think are most 
appropriate, to avoid any hint of a federal reading list. 

.~,. 
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FOURTH GRADE 

READING ACHIEVEMENT 


ATTACHMENT "A" 

The foHowing sample passage is from Charlotte's Web, by E.B. White.. '~imilar to NAEP 
items, .i.t· helps illustrate the kinds of sIO~s expected of students. 

Having promjsed Wilbur that she would save his life, she was deteJ"Iriiried to keep her 
promise. Charlotte was .naturally p~tient. 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. F)nally, one morning 
toward the middle of July. the idea came. "Why how perfectly simple!" she said to h~rseJf 
"The way to save Wilbur's life is to playa trick on Zuckerman. If! can fool a bug," 
thought Charlotte, "{ can surely fool a man. People are not as smarttas bugs." 
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NAEP gill CRADE NUMBERS AND OPERATJONS ITEM'I . . .. 
Thi.s question requires you to sho~t.your work and explain you~ reasoning. 
You may use drawings, words, an~numbers in your explanation. Your 
answer·should be dear enough so that another person could ~d it aud 
understand your thinking. It is important that you show all your work. 

; , I, 

Treena \\lon a 7-day scholarship worth SI,OOO tn the Pro Shot 
llasketball CaDJP~ Ruund~trip travel elo:penses to the camp a're $335 by 

/ 

a.ir or $125 by-rrain.' At tbe camp sbe must ~h()ose between 2 week of 
individual iDstruction at $60 per day or a week of group ins~ruction at 
$40 per day. TreeDa's food and other expenses are fixed at $45 per day. 
If she does Dot piau to spend any~money otber than the scholarship, 
wilat are all choices of travel and }nstruttioD plans that she ~ould affor4 
to make? :,: 

Explai n your reasoning. 

Did you use the calculator on this question? 

Yes No 

" . 
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NAEP 8th GRADE MEASURli:~ENT ITEM 
.. , 

This question requires you \0 sho~;your work and explain yourreasoning. 
You may use drawings, words, and numbers in your expianatiqD, Your 
answer should be clear enough so that another person eou)d ~d it 
understand you thinking. It is important that you show !il your work. 

, , 

Radio station KMAT in math City is 200 miles f«!m radio 
station KGEO in 'Geometry City_ Highway 7, a stfaight road, 
connects the two cities. ' i: , 

~ : 

:( 

KMAT broadcasts can~be received up to 150 miles in ~ll 
directions form the station and KGEO broadcasts can be 
r~eived up to I2S mit~s in ali directions. Radio "Yaves travel 

" 	 . 

from each radio station through the air. as represc~ted below. 
/ 

. 	Radio 
'starion 

On the next page, draw a diagran:t that shows the fJI lowing. 

• Highway 7 
• TIle location of the two radio station$ 
• The part of High 7 where both radio stations call be received 

. 	 ! 

Be s~ to label d~stances along the highway and th~ length in 
rniles.ofthe part ofthcJ1i'ghway and where bo~ staiions c.arl be 
. . d 	 Ireceive . ;,.;~ 	 ~, 

c:1~ ,,10'ON 
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QS. Three-fiflhs of me studenrs in a class are girls. If5 girls lind 5 boys are added 
to the class. which statement is a:ue of the class'? I 

A. There are more girls than boys. 

B. There are the s~~ number of girls as there are boys. 

C. There are more buys than girls. 

\, 

D. ,You ea.nnot tell whether there are mote &!rIsor bo~s from the 
informatioa given. 
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. ACMlevIN\i excelleNCE: TIMSS AS A STARTII'4G POINT TO EX.o.MINE STUDEN'f ACl"4lEVeMEI'4T 

A rubber ball rebounds to half the heigh[ic 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 (im~? 

A. 31.2m 

B. <lO.Sm 
1:'"' 
I'.!@ 4Sm. 
'" 

D. 63m 

" 

ltem3 

Singapore 

Japan 

U.S. 

Korea_. 

\ : . 
i 
t 

[tern 3 w~s difficul't for students in 
all the coumrJes. Still, nearly half the 

U.S. eighth gr~aders selected the dis­
tance rravelle.;l by the ball if it only 

travelled downward, but didn't travel 

back up into the air between bou:nces 

(option A). 

It is und~ar why U.S. students 
seem to use single-step strategies (0 

solve su~ prciblems. This could be .. 
due to a Jess-than-thoughtful, ap­

proach to solv!ng the problems, an 

inability to de~ with more than one 
condition in f context, or poorly 
developed reading skills. The ten­

dency was present in items across all 
content. areas .. .. ~ 

The length oca rectangle is 6 em, ant;l its perimeter is 
16 em. What is the area of the rectangle in squar>~ 
centilnerersi . 

(,. 

Answer: \ 1. 
.~-----------------------

Item 4 

Singapore ... 
Korea 

. japan' 

U.S.... 

" 



A CHI E \11 N G eX C flU NeE: ' T I ill! S S A S A S TAR T I ~ G i" 0 I N T TOE)( M;''';[ N' EST U DEN T A CHI EII E M € N 1 
t 

In this age of informacion and 

technology, society's expanding use of 

, 
r 

Shade in 5/8 of the u~i[ squares in the grid. 

data makes it imperative for allcitizeIiS 

to have the ,facillEy to reason using 

quantities. It is in this area of reasoning 

'(hat U.S. eighth graders often fell 

behind their counterparts in Sin­

gapore.Japan, and Korea. 

U.S. students have a tendency to 

attempt [0 soJ,ve 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 Item 2. the most 

prevalent mis~e - made by one-third' 

of me U.S. students - was to select the 

amount of fuel u,Sed on the trip (op­

(ion C) rather man me'amount of fuel 

remaining in the, tank. 

:i 

Singapore 

Korea 

Japan 
U,S. 

I(em I 

, 

A car has a fuel tank (hat' holds 35 L of fuel. The car

I' ' 
consumes 7.5 L offuel f~r each 100 Iuo driven, A trip of 
250 km was started with a full tank of fuel. How much fuel 
remained in the~ank at ~he end of the trip? ' . ' . 

16.25 L~ 
1\. l7.65L 

G. 18.75 L 

D. 23.75 L 

Irem 2 

Singapore 

Korea 
U.S. 

, I' 

80~ ~!0'ON a:0c 
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ATTACHMENT "C" 

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

r;t,' (. 
There are IQUI' types 01 questions in NAEP. Below are examples ofq~estiQn..~ I'~lated to 
tire excerptfrom Charlotte "'. Web thatfit into each ofthese categorieS. 

Forming an Init)al.Understa.nding 


Based 0.0. this paragraph how would yO\! describe Charlotte to a fiiend?lnclude evidence 

from the passage to support your description. . ' 


Based 01ltbis excerpt from Charlotte' s!~Web, how does. Charlotte intend lto save Wilbur's life? 


Developing an interpretation 


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


Why was it necessary for .Charl()tte to be patient? 


. Personal Retlection and Response 


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


. 10 this excerpt Charlotte says, "People 'are not as smart as bugs," Why 90es Charlotte tl;I.ink 
this is the case? Why do you agree or disagree with Charlotte. 

I' 

Cri[ical Stance 

Based on evidence from thi$ excerpt from Ch.arlotte's Web, describe at least two ways that 
the author makes Charlotte more than just a bug. 

How does giv.i:o,gCbartotte a name and bavingher olltsmart Zuckerman ~h3.nge the way you 
think about spiders?' , 

"f•• 

I' 
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Ul. Teresa wants to rC~Qr~L5 songs on [ape. TIle lengt,h of tfme each s~ng play~ 
[oris shown in the table . 

r:==: 
I SOngI 

1 
AmoWltofT'mui ' 

2minutes 41 seconds 

. [ 

2 3 mjnutes 10 secondl\ 
:,
'/ 

. ,.~ 2 minutes 51 seconds 

~ 
4 

S 
<I --" 3 minutes ... -

3 minUleS 32 seconds 

ESTIMATE to t.he neG.rest minute the [ow time ~D for all five songs to 
play and expl~n how this estimate was m.ade. 

~SQ~k: __________~____ 

~plain: 

, ~ . 

Part A 


~Cljec:t 

~ 

"­lrem J(fl"/ CoMonl Cacego~ f)ertormance 
E.IcPec:ta~on 

~ lttacum\!:!IId N'lIm~ 
Sol~lIg PrI:Ib)t:ftS

':!IF ,S""",.. ' 

International Average' 
Pereern af Students 
~eSOOnding C::Orrecllw 

" 35(j, , 31~ 

rt'l'!.P.matiOl'lal 
Diffic:ul!y 

'''''~ 

631 

L.C::0C:
,', L.10·0N 

/28 
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GENERAL SERvICES AOMINI$YAAiION 

NT TO eXAMINE STl)OENT ACI"neV£M£NT 

. 

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 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 lhc propel"tie$ of rectangles and 

triangles. Item 6 indicates that stu­

dents also may have insufficient 
understanding of some, concepts in 

analytic geometry. 

2 

2 4 

How many triangles oC the shape and size of [he shaded 
triangle can the trapezoid above be divided lino? 

A. Three 

B. Four 

@ Five 

D. Six 

Item 6 

Singapore 

Korea 

Japan 

U.s. 

Item 5 
a" .. 

SingapoTe 

Korea 

Japan 

U.S. 

/ 

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

A. (1.1> 

B. (2.4) 

~·(5,6) 

D. (6,S) 

E. (6,5) 



r.ue: 

ACHieVING EXCELLENCE: TlMSS I\S A STARTI.NG POINT TO EXAMtNF. STUDENT ACHIEVEMENT 

TIle numbers in the ~equencc 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 two sequences are continued, what 
isthe next number that will be seen in both sequences? 

Mlj.l,~'j)3~ . 

3\;39 ~ 

.. Answer:__---"3::....;:,o8or:.-___ 

Item 7 

Singap<>r<: 
Korea 
Japan 

u.s. 

/ 

The importance of extending and 
creating patterns i$ sr.re~"ed in the 

NCTM Curriculum and Evaluation 
Standards for School Mathematics l (see 


TIMSS as a Starting Point to Examine 

Teaching for excerpts of the NCTM 


Standards). The results on !'ever~l 


.TIM55 items, including Item 7, sug­
gest that U.S. eighth graders could use . 

more emphasis in this area. 
Students also had diffiOJlty ....nth 

more traditional algebra items such as 
>••those that required simplifying, evaluat­
ing, and writing expre~ions. For ex­

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

.	correct expression to represent the 

number of ~larissa's hats (Item 8). 

Juan has 5 fewer hats than M:aria, and Clarissa has 3 
times as many hats as Juan. if ~faria has n hats, which of 
these represents the number ofhats that Clarissa has? 

A. 5- 3'n 

B. 3n 

c. n-5 

D. 3-" -.5 

<9 3(n - 5) 

ItemS 
Singapore 

Korea 
Japan 

U.S. I .. 49 

/ 

I National Council ofTeachtrs of Mathematics. 
Curriculum and Evaluaoon Stawrds1M School 
M(J,hrmQi~,(. Re~f.on, VA: National Council of 
Teachers of Mathematics, 1989. 
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ACHIIiVING EXCELLENCe:: TI MSS AS A Sf AI\TI NGPO INT TO EXAMINE $T U1>£ NT ACPlI eve M E NT 

An algebraic equation with an 
unknown variable could have been 

used to solve I,tem 9. although only 
about 10 percent ofthe U.S. eighth 

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 gTaders answered this 
item correctly compared with 71 per­

cent of those in Singapore. 

I _ • 

There are 54 kilograms ofappies in two boxes. The 
second box ofapples weighs 12 kilograms more than the 
first, How many kilograms ofapples are in each box? 
Showyour work. 

J7 J.7
". G -.G 

J3 
 J./ 

Singapore 

., Korea 
, 

Japan 
U.S. % C017l!ct 

,Percent 'of Students Using F-quation 

Singapore .-:m 
Kon:a.~ 
JapanBfkl 

u.~. 1m 
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ACI11EV1NG EXCEL1.ENCE: TIMSS 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? 

.Lf50 . 

Answe:r:____- __~-_ 

Item 10 

Singapore 
Korea 
Japan 

U.S. 

The table shows the values ofx'and y. where x is 
proportional to .'1. . 

I 

I 


:r 3 ; 6 P 
r---..... 

J 7 
: 

Q 35 

\Vh3t are the values ofP and Q? 

A. P == 14 and Q ... 31 

B. P "" 10 and Q == 14 

C. p""" lOanQ=31 

D. p ""' 14 and Q .,. 31 

@ p """ 15 and Q = 14 

Items 10, 11, and 12 illustrate a 

range of TIMSS items involving 

proportionality. All were vel)' difficult 
for U.S. eighth graders. highlighting 
the need for further work on this 
important kind of mathematical 

" reasoning . 

/ 

, 

Item 11 

Singapore 

Korea 

Japa.n 

U.S. % C07ntt 

I t 6 
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ACHIEVING EXCELLENCE: TlMSS AS A STARTING POINT TO eXAMINE STUDENT ACHIEVEMENT 

Item 12-a 

Singapore: 

Korea 

Japan 

U.S. 

hem 12-b 

Singapore 

Korea 

Japan . 17 
U.S. 

/ 

Two boxes ofsquare-shaped cardboard pieces 3re available to 
make a larger pattern. nl<:re ace 4, small squares in each 
piece. 

All piec::e" in Box 1 look like ~ 

All pieces in Box 2 look like ~ 

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

, (a) 	 I{60 piec~s ii-om Box 2 are used in the required 
pattern. how many pieces will be needed altogether? 

, "" 
/ 

Answer:.__ 1_8- O__- ____ 

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

V-:zAnswer:,.-___......:>_________ 

Taken separately and together, the TIMSS items can 

. reveal considerable information about students' 

understanding of mathematics and their ability to 
" 	 I' , 

engage in mathematical reasoning across variou$ 

content areas. How would students in your state, 

district, school. and classroom perform on these 

items? 



Sample Questions 

and Student Responses - Grade 4 


Story: 
.Hungry Spider and the Turtle 

«Hungry Spider and the 'TUrtle" is a West African folktale that humorously depiCts hunger and 
hospitality through the actions and conversations oftwo very distinct characters. The ravenous and 
generous 'TUrtle who is tricked outofameal by the gluttonouS andgreedy Spider finds a way to tum 
the tables and teach the Spider a lesson. 

Questions: 

Who do you think would make a better friend, Spider or Turtle? Explain why• 
.' . 

Reading Purpose: Literary Experience Reading Stance: Personal Response 
. " 

Responses to this question were scored 
1) Unacceptable. or 2) Acceptable. 

hit4."...,...... .. ­

,.ceatagi ·Ace.,t....• wftIIiI 
. AchIev..... LevellntWYah ... 

·201-231* 
"."., A.w..I 

268 and above· 

•• 

23&-261* 

62(1.4) 70 (2~n 80 (2.1) 

Sample Response (score of 2): 

Acceptable responses (score of 2) indicated which character would make a better friend and 
provided appropriate evidence from the story in support of the selection. . 

.. 
-



· 
Why did Spider invite Turtle to share his food? 

A. To amuse himself 


B.. To be kind and helpful 


C. To have company at dinner 


"'0. To appear generous 


Reading Purpose: Literary Experience Reading Stance: Developing an Interpretation 

GnMt4 
P'"eatage Coned witIiI 

Achie,...... Levellatervals 

Ov... Pet'CIIdage ... I'roffdem Adwmced . 
268 andafMw,·Comet 20..231* 23a.261* 

40 (1.2), 4S (2.4) 73 (3.9) •• 

IJI 




Think about Spider and Turtle in the story. Pick someone you know, have read 
about 01' have seen in the movies 01' on television and explain how that penon . . 
is like either Spider 01' Turtle. 

Reading Purpose: Literary Experience Reading Stance: Personal Response 

Responses to this question were scored according to a four-level rubric as 
.1) Unsatisfactory, 2) Partial, 3) Essential, or 4) Extensive. 

r 

'""" ., 
Overall PtrC8IItap 
"Esstlltflr or 8tH. 

Percentage "Essential" or BeHer wifhiI 
Achleyemeat uYellntervals 

Bask 
208-237· 

ProIidetrt 
238-267· 

A••ad' 
268 aael abay,· 

29 (1.3) 33 (2.8) S4 (3.0) •• 

Sample response (score of 3): 

Responses scored Essential (score of3) demonstrated adequate understanding of the character 
of Spider or Turtle by providing any story-supported character trait and relating or linking 
that trait to a fictional character or real-life person. 

III 




~a~ple response (score of 4): 

. ~ -:Lyt\/v\J~ . ~·9LtltA N.JV'{U;V\)O.L} [CVt)..· 

fr\; tJw. ,l\c:JA.H): -l/Q .~. JJ{)'~~~5. ~J.,taA
B.,rot· (So ,eJ.. J>u O.u~4J .;tb ~~ d "Ct~rfCLt 

c"Vld tL)ud:. ..t.n.Q tIUf\tt.t RfAA\.Qr\jr J11A1lQ. 
.}\,Q/tY1IMAD Nyj.Q (4:)"6* 'oQ -tt.l;,\:i.t e AA1v 

4,t'LlJ·i:1A.tLC.:t e~~f&... ,.\)e.co..U1)Q ~k.~ 
jJJJ\jr~ R.c DLLtJl1YOr.cv,il.d j-kJQ A a.e,'l ;it 
<\ f{\J~.- ANj)'f\ T,\19z{ l\ aCt . 

Responses that reached the Extensive level (score of 4) demonstrated a full understanding of 
the character of Spider or Turtle. In their comparison to a fictional character or real-life 
person, these responses often discussed both characters and the interaction between them. ' 

• 
m 




Amanda Clement: 

The UmpirE' in a Skirt 


Marilyn Kratz 

I
 T WAS A HOT SUNDAY AfTERNOON in Hawarden, a small town in western Iowa. 

Amanda Clement was sixteen years old. She sat quietly in the grandstand with her 

mother~ but she imagined herself right out there on the baseball diamond with the 
players. Back home in Hudson, South Dakota. her brother Hank and his friends often 
asked her to umpire games. Sometimes she was even allowed to play first base. 

Today, Mandy, as she was called, could only·sit and watch Hank pitch for Renville 
against Hawarden. The year was 1904, and girlswere not supposed to participate in 
sports. Bu~ when the umpire for the preliminary game between two local teams didn't 

. arrive, Hank asked Mandy to make the calls .. 

Mrs: Clement didn't want her qaughter to umpire a public event, but at last Hank· 
and Mandy persuaded her to give her consent. Mandy eagerly took her position 
behind the pitcher's mound. Because only one umpire was used in those days, she had 
to call p·lays on the four bases as well as strikes and balls. 

Mandy, was five feet ten inches taB and .looked very impressive as she accurately 
called the plays. She did so well that the players for the big game asked her to' umpire 
for them-with pay! 

Mrs. Clement was shocked at that idea. But Mandy finally persuaded her mother 
to allow her to do it. Amanda Clement became the first paid woman baseball umpire 
on record. 

Mandy's fame spread quickly. Before long, she was umpiring games in North and 
South Dakota, Iowa, Minnesota, and Nebraska. Flyers, sent out to aQnounce upcom­

. ing games, called Mandy the "World Champion Woman Umpire'" Her uniform was a 
long blue skirt, a black necktie, and·a white blouse withUMPS stenciled across the 
front. Mandy kept her long dark hair tucked inside a peaked.cap. She commanded 
respect and attention-players never said, "Kill the umpire!" They argued more· 
politely, asking, "Beg your pardon, Miss Umpire. bUl.wasn·t that one a bit high?" 

Mandy is recognized in theBaseball Hall of Fame in Cooperstown, New York; 
the Women's Sports Hall of Fame; and the Women's Sports Foundation in 
San Francisco, California. In 1912 she held the world record for a woman throwing 
a baseball: 279 feet. 

Mandy's earnings for her work asan umpire came in especially handy. She put 
herself through college and became a .teacher and coach, organizing teams and encour­
aging athletes wherever she lived. Mandy di.ed in 1971. People who knew her remem- . 
ber her for her work as an umpire, teacher, and coach, and because she loved helping 
people as much as she loved sports. 

WOQOOS<, 

.. "'..,,~nrb rI,..mt>nl Th,. llmnirc i.n a Skirt", bv Marilvn Kratz. 



Example 1 -- Grade 4 Basic 

w 

lis friends. 

Question Type: Developing an In erpretation 
Overall Percentage Correct: 68 (1.4) Conditional Percentage Basic Interval: 78 (2.7) 

Example 2 - Grade 4 Advanced 

The information in the passage is presented mainly by 
A. comparing Mandy to other umpires. 
B. discussing important events in Mandy's life. 
C. describing tlte game ofbasebalL 
D. providing details about life i" the early 1900's. 

Question Type: Demonstrating a Critical Stance 

Overall Percentage Correct 49 (l.5) Conditional Percentage Advanced Interval: 89 (9.5) 




'\t, 

Example 3 -- Grade 4 Advanced 

Give three' examples showing that Mandy was not a quitter. 
Question type: Developing an Interpretation 

Overall percentage correct: 43 (1.9) Conditional Percentage Advanced Interval: 86 (6.6) 


• 	 Unacceptable responses demonstrate a weak grasp of how Mandy is 
portrayed in the psassage, and an inability to cite specific information .. 

" 	 She always was understanding. She is cooperative. She hates to 
be mad, always happy. 

" 	 Mandy was not a quitter she wanted money, car and clothes 
probably. 

• 	 Acceptable responses indicate an understanding of how the passage 
presents Mandy's character, and an ability to choose specific information 
that to support the point. 

" 	 Women were not supposed to. Size didn't stop cause she was a 
woman. She didn't stop ifpeople didn't like here. 

" 	 She played in a lot ofgames. Size became a coach. She became a 
teacher in sports. 

" 	 One is her mother did not want Izer to umpire but she persuaded 
her nwther to let Iter. Size did not quit when she had to watch 
and when she kept going. 



Example 4 -- Grade 4 Advanced 

What was Hank's role in Mandy's early career? 
Question Type: Developingan Interpretation 
Overall percentage correct: 42 (2.0) Conditional Percentage Advanced Interval: 88 (5.6) 

• 	 Unacceptable responses may have shown minimal grasp of events, but 
did not indicate an abiliuty to relate events to one another or to 
characters. 

• 	 That she was an umpire. 

• 	 She could only play ifumpire wasn't there. She had to watch of 
the umpire was there. 

• 	 Hank help her with her baseball. 

• 	 Acceptable responses indicate an understanding ofhow Hank assisted 
Mandy by letting her umpire. 

• . He is the one who asked her to umpire his team's game. 

• 	 Hank asked Mandy to umpire his game first. Then, when people 
saw how good she was they wanted her to umpire their games till 
Mandy was famous. 
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Draft May 15, 1997 
TOWN HALL MEETING 
(Actual boards in bold; talking points in regular type) 

POTUS OUTLINING .lM]>ORTANCE OF EXAMPLE OF CIiALL.I!:NG.ING STUDENTS 
IN ~ADING AND MAm 

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

• StrongIschools with clear standards of achievement anddiscipljne are essential to our 
children'and our society. .' 

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

• Toward that end we must establish mea..ningful stlUldards for "",hat the students shoUld 
be expected to learn and achieve in the basics and core su.bjects. 

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

• 	Ifyou donlt 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 wen, 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 
teach~s don't know where they are headed ··what they agree students should know 
and be able 16 do ··it ish.a:rd to all pull together to get there. ' 

• Students know this, 10% ofhigh school students, say that they would pay more 
attention to school work and learn moreif standards were raised and consisterltly 

, enforced. (Public Agenda) . , 
, . 

• Parents know this .. '. 60% of Americalis say that standards are too Jow i~,their, own local 
school. (public Agenda) .. " 

..;~~;~:--:"'':'~:';'':~''-~'.~ :.;,,:,",~!'!;•. ·.::~.::~r ,,__ ~';',,:.:. :·'"'-::"'-·:::'C··,:"-c":; .. ::;r.. :..;,~'-J 

• Two critical areas are reading and tQ.C1th. Every child should read independently by'the­
end ofthird grade/start of fourth grade. Every child should master challenging . 
mathematics. including the essentials of algebra and sOme ge~m,etry, by
the end of 8th grade.' 	 ". . 

1..I0'ON , . . . 	 . 
/. 	
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Board 3; How do we know if we are meeting our s(andards? The beSl ~ay for parents 
and teacbers to know how their students 3re doing is to check themselves 
against what is expected. The widely regarded National Assessment of 
Educational Progress te.sts at grade 4 in reading Ilnd grade 8 in math 
demoQstrat,e what we should expect of our students. 

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

• Tests can be given as "check ups" at criticaJ turning points iIi students' academic 
careers--4tb grade in reading and Sthgrade 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 m.ore likely to stay in school and do . 
well than those who do Dot. . 

• Need to master chaJlengin.g 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 

coUege and be employable for high paying jobs. 

/ 

. Board 4: Read passages [Charlotte's Web--See attachment "A"'I 

Board 5: A (ourtb grade student reading at the: 

"Basic~' level can reco&,:nizemost words on ,the page, understand the question 
being asked and identifyimponant information. ' 

. "Proficient" level u.Ji quicklyrer.ognizt words, summar~e a passage, pick out 
spedfit information; describe the way the auihor presented tbe information.· 

"Advanced" level can doeverythillg a.p,,-oncjentreader ..un and als.o.can 
• _~ ';.: _ f . 

.";... "provide much. more information t"anj,.~neededto just answer questions c.';, 

about wbat has been rcad. . . 

/ 
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. Board 6: (note: lfboai'd 6, may not need board 5) 

Basic: keeps her word,plltient, confident 

Proficient: Charlotte works hard to keep her word At tlte beginnin.g 0/the 
paragraph slae made apromise to Wilhur.and by tl,e end Q/the 
paragraph shefigured out how to do it Cillulotte W4." going to play 
a trick on Zuckerman. 

Advanced: 	Charlotte was a IrlJlalfriendwho kept her word Sire was alstJ very 
" 	 dea11er. In this paragraph Charlotte tllinks abOu.t how she can keep 

Iter promise to sa"'e WilhuT's life by tricking Zuckerman. Her idea 
he, th.e snaaltspide, a way to outsmart Zuckerman who is much 
larger than she is. 

• A "basicH answer is a solid answer that virrually every child should be abl.e to do. . 
For this great passage from Charlotte I 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 (rom the passage to support your description (note: other possible 
questions Attachment "e"). . 

. A student at the basic level would be able to list characteristics that are described 
in the paragraph. For example they might saythat any of the following tJaits 
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: . . 
Char/olte works hard to keep her 'Word. At the beginning 0/ the 
paragrap" she made a promise to Wilhur and hy the end a/the 

paragraph she figured OUI how to .do it. Charlolle was going to 
playa trick on Z1.IcJcerman. . ' 

. 	 . . 

A student at the advance level would include more than one trait,and associated . 
explanations. For example, they might write: 

" .. 	Chcirlotte was d loyal friend who kept her word She waS also very 
clea~er. In this paragraph Charlotte thinks ahout how she can·. 
keep herpromise to save Wilbur's life hy tricking Zuckerman. Her 
Idea itves her Ihe small spider a way (0 outsmart Zuckerman whtJ. 
is much wger than she is. 

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

"la'ON 	 a:0c 



answer I described. And. only about 39% of all our 9tUdents perform at the 
proficient level or above. 

[add 1-2 brief points on importance ofreading well] 

Board 7: Mathematics item [to be chosen; sample are in Attachment "B"1 

• To, be ab.l.e to answer this question, a student has to understand .x, and then has to 
think through a couple ofsteps--first he has to x, then he/she has to y and he/she 
has to put it together in".":",.,, 

. / 

• (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 response to math question 

• 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 
1% of student in other nations can answer this question 

• [add 1-2 points on importance ofm~thematics) 

/ 



FOLLOWUP DISCUSSION WITH AUDIENCE 


I. 	We have teachers, business people; college representatives, parents and sTudents in the 
audience today . 

. a.' Perhaps mid41e or junior high teachers could teU 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 incoUeges and to be successful in terms of 

readin.g, math and other skills? 


2. 	 It is clear reading weli is absolutely essential But how do we help children read better? 

a. We have some teachers and principals who dorie 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 .sman as students in any other country. 

a. 	So, what do we need to do so that our kids do better io math? How can all ofus--not 
. just teachers--helpo\lt? 

b. There are places that have r~ally turned around theil mathematics progr~. What can 
we learn from them? 

90f1 ,,10 'ON 



FOURTH GRADE 
READING ACHIEVEMENT 


ATTACHMENT "A" 


The following sample passage is from Charlotte's Web, by E.B. White. Similar to NAEP 
items, .i.t helps illustrate the kinds of skiUs expected of students. 

Having promised Wil.bur 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 jfshe 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 playa trick on Zuckerman. If! can fool a bug/' 
thought Charlotte, "{ can surely fool a man. People are not as smart as bugs." 

/ 

... 

"m'ON 

.i 



" "" ... :.v:.. 
' ..,,,./01 

::.: ~":-':: .:,~":::" 
.'i.~':....~"'" 

ACHIEVING eXCfllfNCr:: TlMSS AS A STAFITIt-4G POINT TO EXAM!NE STUDENT ACH\E'IfMiNT 

In this age of informadon and 

technology, society'S expanding use of 

data makes it imperative for all citizens 

to have me faciri£y to reason using 

quantities. It is in this area of reasoning 

(h"t U.S. cighch graders often fell 

behind their counterparts in Sin~ 

gapore, Japan, and Korea. 
U.S. studentS have a tendency to 

. attempt (0 solve multi-step problems' 

as thou~h they involved single-step 

procedures. For example. in Item 1.. 

about one-fourth of the U.S. eighth 

graders shaded in ~ ~quares. presum­

ably because they did not account for 

the fact that th~ grid had 24 rather 

tl:tan 8 squares. In Item 2, the most 
prevalent mistake - made by one-third 

'of the U.S. studentS - was to select the 

amount of fuel u>ed oil the trip (op­

tion C) rather than the'amount of fuel 

remaining in the tank. 

Shade in 5/8 of the. unit squares in the grid. 

Item I . 
Sing<spore 

Korea 

Japan 	 : I 

U,S, %carncl 

A car has afuel tank. (hat holds 35 i. of fuel. The car 
~onsumes 7,5 l of fuel for each J00 kIn driven, A trip of 
250 run was started with a full tank of fuel. Haw much fuel 
remained in the lank at th~ end of the trip? 

(8) 	 16.25l 


8.· 11.65l 


~.18.75 L 

-",0,:.~:2~:7S 'Is-· . 

. Item 2 
.'.: Singapore 	 • 

.Korea 

U.S·.1ItIIltim .% C()T'rtCl 

rIDl4 nat ~ farJupt.rtt 

/ 	 11 
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ACMlfVINQ O{CfllfNCf: TIMSS AS A STARTING POINT TO fXAMINt S,rUDENT ACHIEVEMENT 

A rubber ball rebounds to half the height at drops. If the 
ball is dropped from a rooftop 18 m abow the ground, 
what \s the total distance traveled by the time it hilS the 
ground (he third cime? 

A. 31.2 m 

8. 40.5m 

@ 4Sm, 

D. 63m 

Singapore 

Kore... 

. Japan 

U.S. 

Item 3 

Item 3 was difficult for srudems in 

. all the countries. Still, nearly half the 

U.S. eighth graders selected me dis­

tance travelled by the ball jf it only 

travelled downward, but didn't travel 

back up into the air between bounces 

(option A). 

It is unclear why U.S. students 

seem to use single-seep strategies to 

solve such problems. This could be 

due to a fess-than-thoughtful ap­

proach to solving the problems, an 

ina~ility [0 deal with more than one 
condition in a context, or poorly 

developed reading skills. The ten­

dency was present in ieems across all 

content areas .. 

',,-: 

The length ofa rectangle .5 6 em, and i,ts perime(er is 
16 em. What is the area of the rectangle in square 
centimeters; , 

Answer: \ 2. 
--~------~~--------~ 

Item 4 

Singapore 
.' . 

, Korea • 
Japan 

~:::;.: U.s. lit" .1 

.' 

6BfI 1.10 'ON 
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Three~fifths oflhe studenrs in a class are girls. If 5 girls and 5 boys are added 

'0 the class. which statement is ll'Ue of the class'? 


A, There are more girls than boys. 


B.· There are the same number of girls as there are boys. 


C. There are more boys than girls. 

D. You cannot tell wherher there are l!l0re &irIs or boy~ from the 
information siven. 

I; . 

' .... ",' ',' ....:,.~-

.,- ­
- .Interna1ional Avet'!.ge, 

! PetUnt of Studel\ts ~lf' .. 
l 

, ,~ ..," '",' ~ ~"e~f\g .Col7'9L1lr ;Pclforma:neeltel'l'll(ey ~/'It.ent Ce.tegoty' O:1ficI.I1ty 
ElIpeet:aliOfl II'Ide.xUpper Gt&~· \.o~r GrMJe 

,A "Q~"""',y;\)' . Solving PoQb:!"'M ~~ 41762" 
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• • • 

.
..-­
.. '" ... U1. 	 Teresa wants to rCl,;oTd 5 songs on tape. TIle length of time each sQng plays 

[or·is shown in the table . ... -. .. 
..-e­

-.;-.. 


POng Amount of T'~ -

1 Zminutes 41 seconds 

2 I 3 minutes 10 seC:ond~ t 

:3 2 minutes 51 seconds -

~ S I 3 m1n~ces :32 seconds 
I 

4 I --,. . ..... 3 minutes 
i 

.: Iii ! 

ESTIMATE to the n~iU'est miJlUlethe total time lakeD for all five songs to.,. play and expl~n how this estlmatewas made. .. 
estimate: ________.. 
~plain7.. ~ 

'4 

•
ace 

/"" .,. 

•
..
•e-

Part A . 

" 
Comont Category _ Pel'formance• 

~atione·__0. 

i 	 Ft8cUnIU :met Nllmt­
Sol";lI1: Probll!llU 	 631',~-'-.. 

., 
SuQjecr -qetl'lKI!lY 

~ ~ ,. 	
/28 

D· 
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NAEP 8th GRADE MEASURl':M:ENT ITEM 

This question requires you \0 show your work and expJain 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 important that you show !ll your work. 

Radio station KMAT in math City is 200 miles from radio 
. stationKGEO in Geometry City. Highway 7, a straight road, 
connects the tv/o cities. 

KMAT broadcasts can be received up to 150 miles in all 
directions form the station and KGEO broadcasts can be 

, T~eived up to 125 miles in al! directions~ Radio W8vestrave) 

from each radio station through the air. as represented below. 
/ 

Radio 

Station 


On the next page, draw a diagram ,that shows the following. 

• . Highway 7 
• TIle location of th~ two radio station!' 
• The part of High 7 ",'here both radio stations can be received 

Be sure to label distances along the highway and the length 'in 
miles. ofthe part ofthe highway and where both stati()tlS can be 
received. 

" 
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NAEP gill CRADE NUM,B,ERS AND OPE.B.ATJONS ITEM 

Thb question requires you to show your work and explain your reasoning, 
Yo~ may use drawings, words, and numbers in your explanation.' Your 
answer ,should be dear enough so that another person <X)uld read it and 
understand your thinking~ It is important that you show all your work. 

Treena w'on a 7-day scholarship worth SI',OOO tn the Pro Shot, 
Basketball Canip. Ruund,..trip travel el.:penses to the camp are $335 by 

/ 

a.ir or Sl2SbY-,train.' At tbe camp she must thoose between 2. week of 
individu31 iDstruction at $60 per day or a week of group instruction at 
$40 per day. Treena's food and other expenses are fixed at 545 per day. 
If she dOES Dot plan to spend any money other than the sC!boiarshipt 
what are all choices of travel and instructioD plans that stle could afford, 
to make? 

Explai nyour reasoning. 

Did you use the c.aJeulator on this question? 

Yes No 

/ 

. '. , . :-. '," . ,'" 
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ATTACHMENT "e" 

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

There are/our types 0/questions in NAEP. Below ate. examples u/questio1t,( related to 

the excerpt/rom Charlotte's Web thatjit into each o/these categories. 


Forming ,.ltn InitjallJnderst30ding 
, 

Based oOJhis 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 life? 

Developing all interpretation 

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

Why was it necessary for Charlotte to be patient? 

Personal ReDection and Response 

, Describe how Charlotte compaces to one of your very special friends. 

10 this excerpt Charlotte says, "People are not as sroan as bugs." Why does Charlotte think 
this is the case? Why~o you agree or disagree with Charlotte. " 

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 givjtlg·Cbartone a name and haVing her outsmart Zuckerman change the way you 
thin.k. about 'spiders? . ' 

l.T0·ON 
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4th Grade Reading Success 

Advanced can also provide more explanatory information 

Proficient = can quickly recognize words and summarize passage· 

Basic = can recognize most words and identify information 



4th Grade Reading Success: General Standards 

Basic 

• can recognize most words on the page 

• can understand the question being asked 

• can identifY important information 

Proficient 

• can quickly recognize words 

• can summarize a passage 

• can pick out specific information 

• . can describe the way author presented the information 

Advanced 

• does everything profi,cient reader can 

• can also provide much more explanatory information 



4th Grade Reading Success: Definition of Achievement Levels 


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

Basic 

• simply lists characteristics described in the passage 

Proficient 

• lists one or more characteristics 

• makes reference to a particular sentence 

Advanced 

• describes multiple characteristics 

• makes appropriate references 

• makes associated explanations 



Student Answer--Basic Level 

Based on this paragraph, how wouldyou describe Charlotte to a friend? Include 
evidence from the passage to support your description. 

Basic Level 

• simply lists characteristics described in the passage 

Student Answer 

keeps her word, patient. confident [present in student handwriting] 



· Student Answer--Proficient Level 

Based on this paragraph, how would you describe Charlotte to a friend? Include 

evidence from the passage to support your description. 


Proficient Level 

• . lists one or more characteristics and makes reference to a particular sentence 

Student Answer 

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 figued out how to do it. Charlotte 
was going to play atrick on Zuckerman.[present in student handwriting] 



Student Answer--Advanced Level· 


Based on this paragraph, how would you describe Charlotte to afriend? Include 
evidence from the passage to support your description. 

Advanced Level 

• describes multiple characteristics and associated explanations 

Student Answer 

Charlotte was a loyal friend who kept her word. She was also very clever. In this 
paragraph Charlotte thinks about how she can keep her promise to save Wilbur's life by 
tricking Zuckerman. Her idea gives the small spider a way to outsmart Zuckerman who is 
much larger than she is. [present in student handwriting] 



4th Grade Reading Success: U.S. Student NAEP ScoreS 

Percentage o/US. Students at or Above ... 

Advanced ·level= 7% 

Proficient level 30% 

Basic level 60% 

===> 40% of Students below basic level on 4th grade reading. 

Source: 1994 NAEP 
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18. 	 A strhight line on a graph passes through the points (3,2) and(4,4). Which 
of thj'!se points also lies on the line? 

.'A. i 	0,1) 

B. , 	(2,4) " 
.1 

, 


C. 	 , (5,6) 

, .. 


, 
I":JD. . 	(6,3) 

t 

E. 	 (6.5) 
,/", 

! i 

" 

'\ , . 

Rtprodu~d ,from 'IlMSS P<:lpUI.roOll 2 Item Pool. 	 () 1994 by rnA. The Hague . 

Subject Item :t.,6'j 
, 

Contont Camgory Perlormanee 

International Average 
-Percent of Students 
Responding Correctly 

Intemational 
Difficulty 

IndexExpectatiOt'l Upper Grade. Lower Grade 

Mathern.:ulcs c:: Solvinl! Problems . 41% 38% 597 
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19. In a bag;of cards .!. are green. ~ are yellow • .!. are white and .!. are blue~
6 . 12 2 4 

If some~ne takes a card from the bag without looking, which color is it 
f . 

most Jikiely to be? 

A. White .. 

B . Blue 

C. Green 

D. .Yellow , 
/ 

, 
/ 

Subject 

-. 
Item Key 

• 

Content Category 

.. 

Performance 

Imemational Average 
PerClilnt of Student$ 

Responalng Cor..,ctly 
International 

DifficUlty 
IndexI Ex~ctation Upper Grade: Lower Grade 

M .. thelMtics A 
Data Representation. 
Analysis & Probability 

U~ing Complex 
Procedures 

67% 60% 490 



HAY-·19-97 MON 10: 08 P, 04 
~ 

~ 

1t 
.1' 

'@" 

1t
• .. 

-(i; 

..'fiJ 

-it 

-e 

~ ... 

~ 

-e 
...
, 
~ 

~ 
. ",' 

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

/ 

Answer;___~______________ 

/ 

... 4 

Subject 

r', 

ItQm Key Content Category P9rforman~ 

International Aver::tge 
Pen:ent of Students 

Responding. Correctly 
tt'ltemational 

Difficulty 
IndexExoec:tat,on Upper Grade: Lowp.r Grade 

M3th...m:ltic~ 
Il<:)(t 

page M?surement Solviru: Ptobleins 40% 32% 613 
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, K? 	 A drawer cqntains 28 pens; some, white, some blue, some red, and some 

gray, If the probability of sel~ting a blue peri is ~, how many blue Pl'mS 

are in the diawer? 
" 


'I 


A. 	 4 

B. 	 6 
/ 

'C. 8 	 " 
' 

; D. 	 10 

t E. 	 20 

"," 
t 

~ .. -­

.it .. 
.. 
.. 
.. 


.. , 

.e .. 
.. 
.. 
.­
.. 


.,,;; 
;J 

, 
International Average 
Percent. of Students I nterMtional 

Subject lrem Key , Content Category Performance ,Responding COI'TeC:tly Oifficulty 

Ii. Expectation Upper Grade Lower Grade Index 

Math<!m~ri.r;~ C 
Daa R.::prcsent"rk'll. 

Sohill!: Prohlcms 53%. 48% 550 
.'\mIly~i.s &, f'rooability 

, 
/, 
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,/ 

. K8. These triangles arc congruent. The measures of some of the sides and angles 
. of the triangles are shown. 

What is the 'Value ofx ? 

A. 52 

B. 55 

C. 65 

D. 73 

E. 75 

• / 

/ 

tomTIMSS Pnnulation 21t<:lfI Pool. r .......,"".'" ID 1990> by IHA. Tho:; Raj;uo 


Subject 

,
". 

Item Key Content Category 

" 

Performance 

Intemational Average 
Percent of Students 

Rl!sponding CorreetlV 
Intemational 

Difficulty 
Index.Expeetation Upper Grade Lower Grade 

Mathellllltiq B ("!Cornea)' 
P~o:rmin& Routill~ 
1'ttx;edu.rer; 

35% 27% 639 

i 

32 
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: ., .. ,,,. ', • .. t ....."',, ..... 

, L 14. The table shows the values ofx and y. where J::' is proportional to y. 

x I 3 I' 6 
! ' 

P\ 
I 

Y I' 7 
I Q j 

35 
/ 

::. 
"") 

Vlhat are the value.~ of P and Q? 

A. ,p= 14andQ=31 

B. r =10 and Q=14 

c. P ::. 10 and Q :: 31 > ' ,; 

D. p= 14andQ= 15 

E. i p::. 15 and Q :: 14 
! 

/ 

Reprod~a:d from TIMSS P0p',uaUOll 2 Item PooL Copyright ~ 1994 by lEA. The Hague 

/ 

Subject Item ~ey Content Category Performance 

il11emational Average 
Percent of Students 

Responding Correctly 
International 

Difficulty 
Index 

693M!\Illc;l1liltk~ 
\ 

E:: Proportionality 

Expectation 

PcTforming RouuTlc 
.J""_ . 

Upper Grade Lower Grade 

24% 20% 



,/ 

P. 08• 

N17. 	 A car has a fuel tank that holds 35 L of fuel. The car consumes 7.5 L of fuel 
for eac~ 100 km driven. A trip of 250 kIn was started with a full tank of fueL 
Howniuch fuel remained in, !:he tank at the end of the trip? 

A. 	 16.25 L 

i 
, 

B. 	 17.65 L 

C. 	 18.75 L 

~( 
,/D. 	 23.75 L 

l 

, 
. I 	 ,/ 

Sutljoct Itam,Key
" 

") 

Con~el'lt Category Periorm!lnce 
EX?ectation 

International Average 
Percerlt of Students 

Responding Correc:uy 
International 

Difficulty 

Index'Upper Grade lower Grade

39% 611 
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01.' 	The-graph shows the distance u-aveled before conling to a stop after the 
brakes ~ applied for a typical car traveling at different speeds . 

~ 
1 

1

I T 1 

I I /V
ZO·+--4--~l--~~--+7~·4---~-+I--4-~, 

; 0 J..-'i'=t::---=:;': '.,"" 
/ 10 20 30 40 50 60 70 80 90 

Car Speed (kilometers. per hour) , 
~ 

: { 
~I 

A car I[aveling on a highway stopped 30 m after the brakes were applied. 
About,hOw fast was tile:: car traveling? 

A. 	 "48 km per hour 

B. 	 , 
i 
55 kIn per hour 

! 

C. 	 ~ 70 km per hour 
)' 

.,D. 	 '160 krn per hour 
',.: 

£ 

" ~ 

/' 

lntema(ional Averdge 
Percent of Students International 

Subject lIem K~y
,;, 
~ 

Content Category Performance 
Exp~cldtiQn 

Responding Correctly Difficulty 
Ind~xUpper Graae I.ower Grade 

" 

-
n"ta R...nrescntation. 

, 
~ .. - c, COC1~ '\1 q:. S35 
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Ql. 	 Juan has 5 fewer hats than Maria, and,Clarissa has 3 times as many hats as 
Juan." If Maria has n hats, which of the'se represents the number of hats that 
Clarissa has? 

; ., 

A. ·5-3n 
1 
! ' 

B. 	 3n 

t ,
C. 	 n-5 

D. "3n -5 
c~ 

i 
E. 	 3(n - 5) 

/ ,, 	 / 
; 

SUbject Item ~ey 

t 
Content Category Periormaf'lC9 

E)(pcOlation 

Intemational Average 
Percent of Students 

l1espondill9 Correctly 
Intemational 

DifficultY 
IMoxUpper Gra~e Lower GradEl 

Usi"" Comolex 

I 
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Q4. Thegra~h shows the. heights of four girls. 

25 
oL----J=~ _.J...:..:.~-..I-.~-'--r.:...:.:...';;'1 

Names of Girls 
, 

, '. / . 
The names are missing from tbegraph, pebbie is the tallest. Amy is the 
shorte~t. Dawn is taller than Sarah. How tall is Sarah? 

, 
,:1 

A. ;J75 em 

B. 100 em• 
~ 

C. ;125 em 

D. )150 em 

( 
,~ 

, 
l-i 

,,, ..) 

-' 
~ 


~ 

i 

" 

Subject Item~ Content Category 

.,' 

Periorm<:H'Iee 

International A....erage 
Percent of Students 

. Responding Correctly 
International 

Difficulty 
Index! Expectation Upper Grade Lower Grade 

'AA Qrhp...rt::\l;~~ '8. 
D= RepreseIlulIi<'>tI.. ... _ .t.,t.!'!.... 

L:$mg Complex 
~-~.\,-

83% 81% 376 



-	 r. u! 

~ 
!!ilia..... 
.. 

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, 

.. 
120 

i 
··100 

,-... 
VJ.... 80 
4)..... 
4) 
~.,., 

. ....... 60 

I\} 
uc: 
~ ..... 40 
a V> 

20 

0 

-. .. 

j I I . 

/ 
" I . ! / 

~ 
-"" . 

--~d .L.r-
10 	 20 30 40 5060 70 80 90 

Car Speed (kilometers per hour) 

/ 

A ~ar is traveling 80 km per hour. A-bout how far will the car travel after the 
bra;kes are applied? 

A'" 60m 
.. 

B.: 70m 

C. 85m 

p. 	 100m 

trOll' 'ftl,(SS Populat;"n 2 ItctlI Pool. 

Subject Item Key Content Categoty 

.. 

" 
Pcl'forrnana> 

Expectation 

- " 

InternatiOnal Average 
Percent of Students 

Responding Correetly 
International 

Difficulty 
IndGIl 

:l6S 

Upper Grade Lower Grade 

49% 44% 



R14. 

I • uc. 

Peter bought 70 items and Sue bought 90 items. EAch item cost the $ame and 
the items cost $800 altogether. How mpch did Sue pay? , . , 


; 

i 


Answ,er: Sue paid __________~_ 
l 

/ 

/ 

@ 1994 by lEA. The Hague 

Subject Item Key Content Category PerfOtmance 

International Average 
Percent of Students 

Responding Correctly 
Intemational 

Difficulty 
IndexExpectation Upper Grade: Lower Grade 

Mathematics IICJl.t 
,..,t'lt:) PrOportionality , Solving Problems 

/ , 
38'1>/ 

, 
. 32% 617 
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r. Uj 

" 

.. S2..... ... 
The figl;lre consists of 5 square!> of equal size. The area of the. whole figure is 
405 cm2• 

c._--_--_~] 


Find uic area of one 5\quare. 


Answer _______ square centiluetcrs 


Find the length of the side of one square. 

" 
Answer ______-,. centimeters 

Find'! the perimeter of the whole figure in centimeters 

Answer _.____' __ centimeters 

" 

Part A 


Subject I,tem Key Content Category . Performance 
Expectation 

Intemational Average 
Percent of Students 

Responding Correctty 

UppGr Gracie: Lower Grade 

International 
Difficulty 

Index 

499 



I • V'1 

U 1. Ter~sa wants to record S songs on tape. The length of time each song plays 
for is shown in the table. 

./ 

~~S==~==~3=nu='~n~ut~e~~~32~se~c~o=nd=S===~ 


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

Esrjmare: --.:..... ___~____ 

,Explain: 

. , 
./ 

3:::~drig:'" <""~:~{;', 

1 

Afuount ofT1Irib'.: ' , 

2 minutes 41 seconds 

'. ",. 

2 

3 

3 mi~u~s 10 seconds 

2 minutes 51 seConds 

4 3 minutes ~ 

I mernatiornll Averllgo 
, Percent of Student:! Imerniltional 

Item Key Content Category Petlorm<!1'\eQ Responding Correctly Dltflculty 
,,.EXjJec:tation Upper Grade: I.ower Grade Index 

nen 
Solving Problc:Ul$ 35% 31~ 631 
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U2. 


-5 
"0 4 em 
~ 

'; , 

Length 
6cm 

a. 	 In the space below. draw a new rectangle whose len..gth i~ one:; and one 
half times the length of the recr.angleabove, 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 newrectangle to the area of the first one? 

Show your work. 

Part A 
" 

International Average 
Pereent of Students Intemational 

Subjec;t Item Key Contel"ll Catcgory Performance ' Responding Correctry Difficult'; 
IndexExpec;tation Upper Grade Lower Grade 

MaThe!nJl!ie~ Measurement Solving Problet!lS 31 '1& 24% 621 



Grade 8 Question: Radio $tations 


The Task 

, , 

This question requires you to show your work and explain your reasoning, 
You may use drawings, words, and numbers in your explanation, Your ans";"er 
should be clear enough so that another perSon could ~ead it and ,~nderstand ' 
your thinking, It is important that you' show aU your work, 

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 aU directions from the 
station and KGEO broadcasts can be received up to 125 miles in aU directions, 
Radio waves. travel from each radio station through the air, as represented below, 

,On the next page, draw a diagram that shows the following, 

• Highway 7 
• The location of the tWO radio stations 
• The pan,of Highway 7 where both radio stations can be received 

Be sure to label the distances along the highway and the length in miles of 
the pan of the highway where bOth stations can be received, 

124 
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Possible Solution 

200 .MILeS 

r---- ~-----"""-, 

There is a 75-mile part of Highway. 7 that is within both 
broadcast areas. It starts 75 miles outside Math City and 
ends 150 miles outside Math City. 

Students need to assimilate and translate semantic 
infonnation in order to draw a diagram that graphically 
depicts the location of the radio stations and Highway 7 
accuratelyin tenns ofgive!) boundary conditions. A graphical 
approach to this task should enable students to detennine 
the length of the overlapping portion of Highway 7. along 
which both radio stations can be received. Any satisfactory 
response must clearly illustrate an overlapping region. 
whereas, in addition, any extended response must clearly 
identify the overlap and correctly detennine its length to be 
75 miles. 

National Results, Scoring Guide, and Sample Responses 

National Percent 
for Each Category· Rating and Performance Category 

16 (1.1) o No Response 

• The standard errors of the estimated percentages appear In parentheses. 

125 



National Percent 
for Each Category . Rating and Performance Category 

45 (1.6) 1 Incorrect -- The work Is completely incorrect or 
irrelevant, or the response states, "I don't know." 

This INCORRECT response 
does not relate the 
information given in the 
problem in a manner that 
conveys either a meaningful 
problem solving approach or 
an adequate solution. 

22 (1.2) 

This MINJ:MAL response 
correctly depicts two 
pieces of information 
{radio stations KMAT 
and KGEO are 200 miles 
apart and station KGEO 

.can broadcast 125 miles} 
and shows rudimentary 
understanding. It does 
not show the common 
broadcast area as a length 
along the highway. 

,"".\"w"""o\. ~. u rrcl&...l 

r -
"':l\..t 

( ~"(.~ 

--­ \..."~W'! 

I 
7 . 

. 

2 	 Minimal -- Diagram with·oruy cities, Highway 7. 
and 200 miles labeled; or a diagram that shows 
some, but not all. of the given distances: 125, 
·150, or 200 miles. Minimal responses do not 
recognize that the common broadcast area is a 
length along the highway. 
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National Percent 
for Each Category 

13 (O,Q) 

This is PARTIAL response 
indicates considerable 
understanding of the task 
relative to the given 
irifonnation. The diagram 
shows the radio stations to 
be 200 miles apart and that 
KlIfAT can broadcast 150 
miles. Additionally. the 
diagram shows a part of the 
highway (from A to BJ along 
which both radio stations 
can be heard. Howeuer. the 
response does not show the 
broadcast range ofstation 
KGEO and does not indicate 
the length of the common 
broadcast area. 

" (0.6) 

This SATISFACTORY diagram 
shows a good understanding 
of the problem. Although 
the student correctly 
labeled the common area 
along Highway 7 where 
the two stations could 
be heard. the length in 
miles of this region 
was not indicated. 

Rating and Performance Category 

3 	 Partial -- Diagram with cities. Highway 7. and 
200 nilles labeled and identification of 
common broadcast area as a length along (or 
not on) the highway, Two or more of the radio 
wave distances 250. 125. and 75 are 
Insufficiently labeled. 

bo~ \£.. he~,.J . 
,~"tvJttl' A I b 

·Satlsfactory - Diagram with cities. Highway 7. 200 
mUes. and all· radio wave distances labeled and 
identification of common broadcast area on Highway 7 
as a length. At the same time. omits or lncorrectly 
computes length ofthe highway along which both radio 
statlons. can be received. 
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National Percent 
for Each Category 

1 (0.3) 

This is a solid EXTENDED 
response. The diagram 
~ accurate and well 
labeled. Additionally. 
below the diagram a 
statement correctly 
concludes that the length 
ofthe part ofHighway 7 
along which both radio 

. stations can be heard is 
75 mileS.' 

Rating and Performance Category 

5 	 Extended -- An accurate, well-labeled dIagram 
(as described In the score 4 category) clearly 
Indicating that the portion of Highway 7 along 
which both radio stations can be received is 75 
mUes In length. 
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Performance Highlights: Radio Stations 

An important aspect of mathematical power is the need to use logic and 
diagrams to make sense of a situation and to communicate this reasoning. 

However, as the results in TABLE 2'.9 indicate, many students have yet to 

recognize that diagrams can be effective analytical and communications tools. 
Even though a variety of diagrams or explanations could be used to help explain 
the intersection of the broadcast areas of the two radio stations and no particular 

approach was preferred, only 5 percent of the eighth graders were able to read 
and interpret the question and translate this information to develop a labelled 

model that represented the si.tuation. 

TABLE 2.9 	 National Results ror Demographic Subgroups ror the Extended.Response 
Task, "Radio Stations" 

(;rade 8 

",,0 Response Incorrect Minimal Partial Satisfactory I Extended 
Satisfactory 

or Belter 

Nation 16 (1.1 I 45 (1.61 22 (1.2) D (0.9) 4 (0.5) I (0.3) 5 (0.6) 

15 (1.7) 42 (3.5) 22 (2.0) 15 (2.5) 5 (1.2) I (0.4) 6 (1.1)Northeast 
Southeast 18 (2.1) 50 (2.8) 17 0.7) 12 (1.4) 3 (0.8) 0(0.3) 3 (0.8) 

Central 12 (2.2) 43 (2.0) 26 (2.81 14 (2.4) 5 (1.3). I (0.2) 6 (13) 

West 17 (2.5) 43 (3.5) ,23 (2.5) 10 (1.2) 4 (\.I) 2 (0.9) 6(1.4) 

II (1.2) 40 (2.0) 26 (1.6) 160.2) 5 (O.S) 2 (0.4) 7 (0.9) 
32 (4. \) 55 (4.2) S (2.1 ) 4 (\ .6) I (0.6) 0(0.0) I (0.6) 
26 (2.5) 58 (2.9) II (2.0) 4 (\.3) I (0.6) 0(0.0) I (0.6) 

17 (\.2) 46 (2,1) 19 (I.S) D (1.3) 4 (0.7) I (0.3) 4 (0.8) 
14(L7) 43 (2.0) 24 (1.7) 12 (1.3) 4 (O.S) 2 (0.5) 6 (1.0) 

4 (1.7) 32 (3.2) 30 (3.3) 24 (3.\) 7 (I.S) 3 (1.0) 10 (1.5) 

White 
Black 
Hispanic 

Male 
Female 

Ad"antaged Urban 
Disad"antaged Urban 38 (4.6) 49 (4.7) 7 0.7) 4 (1.0) 2 (1.5) 0(0.0) 2 (\.5) 

Extreme Rural 15 (4.9) 39 (7.3) 30 (5.6) 14 (4.8) 2 (1.0) 0(0.5) 2 (1.2) 

Other 15 (1.5) 47 (2.2) 21 (1.4) 12 (0.9) 4 (0.7) I (0.4) 5 (0.8) 

17 (I.~) 45 (\.8) 21 (1.4) 12 (1.1) 4 (0.6) I (0.3) 5 (0.7) 
8 (\.6) 42 (2.7) 25 (2.3) IS (2.2) 6 (1.3) I (0.4) 70.4) 

Public 
Catholic and Other Private 

The standard errors of the estimated percentages appear in parentheses. It can be said with about 95 percent certainty that for each population 

of interest, the value for the whole population is within plus or minus two standard errors of the estimate for the sample. In comparing two 

estimates, one must use the standard error of the difference (see Appendix for details), When the proportion of students is either 0 percent or 


, 100 percent, the standard error is inestimable. However, perceillages 99.5 percent and greater w~re rounded to lOOpercenl and percentages 0.5 

percent or less were rounded toO percent. Percentages may not 100al 100 percent due to rounding error. 

SOURCE: National Assessment of Educational Progress (NAEP), 1992 Mathematics Assessment' 
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Students with incorrect responses provided no evidence that they were 

able to make sense of the problem, often copying a piece pf information from the 
problem or submitting a meaningless drawing (or both). Forty-five percent of the 

eighth graders nationally provided such responses and another 16 percent did not 
answer the question at all. Although" this meant the majority appeared to be 

essentially at a loss as to the nature of this task,aboutone-third did seem to have 
" some understanding of the ~formation presented in relation to the task required." 

Approximately 22 percent received minimal credit and another 13 percent 
received partial credit, the difficulty with these responses being an incomplete 
approach, at best understandable only by those'familiar with"the problem. These 
sketchy solutions appeared in spite of directions explicitly telling students what 
to diagram and to be ,sure to label the distances and the part of the highway 
where both stations can be received. 

Across the categories of students by region, race/ethnicity, gender, type 
of community, and type of school, a majority of only one subgroup provided at 

least minimal responses: advantaged urban students. From 32 percent 
(advantaged' urban) to" 58 percent (Hispanic) of the students by subgroup 

provided meaningless information. 
As shown in TABLE 2.10, the percentages of success for public-school 

eighth graders in the jurisdictions participating in the Trial State Assessment 
Program were similar to those for the nation. However, in two states, Iowa and 

Minnesota, at least 10 percent of the students were estimated to haveprovided 
satisfactory or better diagrams. For five states, Iowa, Minnesota, Nebraska, New 

Hampshire, and North Dakota, the majority of the students were estimated to 
have provided minimal or better responses. 
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TABLE 2.10 Percentages for Responses to Extended-Response Question, "Radio Stations" 

PUBLIC 
SCHOOLS 

NATION 

Northeast 

Southeast 

Central 

West 

STATES 

Alabama 

Arizona 

Arkansas 

California 

Colorado 

Connecticut 


Delaware 
Dis!. Columbia 
Florida 
Georgia 
Hawaii 
Idaho 

Indiana 

Iowa 

Kentucky 

Louisiana 

Maine 

Maryland 


Massachusetts 
Michigan 
Minnesota 
Mississippi 
Missouri 
Nebraska 

New HampShire 
New Jersey 
New Mexico 
New York 
North Carolina 
North Dakota 

Ohio 
Oklahoma 
Pennsylvania 
Rhode Island 
South Carolina 
Tennessee 

Texas 
Utah 
Virginia 
West Virginia 
Wisconsin 
Wyoming 
TERRITORIES 
Guam 
Virgin Islands 

Orade 8 -'1992 

No Response 

17 (1.2) 
17 (2.0) 
19(2.4) 
14 (2.6) 
17 (2.8) 

I Incorrect 

45 (1.8) 
40 (4.2) 
52 (V) 
43 (2.5) 
44 (4.0) 

! Minimal 

21 (1:4) 
22 (2.6) 
15 (1.8) 
25 (3.3) 
23 (2.7) 

/ 
Partial 

12 (1.1) . 
16 (3.1) 
11 (1.4) 
13 (2.9) 
9 (1.4) 

I Satisfactory 

4 (0.6) 
4 (1.5) 
2 (0.7) 
4 (1.3) 
4 (1.2)' 

/ 
Extended 

1 (0.3) 
1 (0.5) 
0(0.3) 
1.(0.2) 
3 (1.0) 

./ Satisfactory or 
Better 

5 (0.7) 
5 (1.6) 
3 (0.7; 
5 (1.4) 
7 (1.5) 

22 (2.0) 
16 (1.7) 
13 (1.8) 
19 (1.7) 
11 (1.2) 
10 (1.2) 

16 (2.0) 
30 \2.1) 
22 (1.8) 
19 (1.7) 
23 (1.8) 
11 (1.1) 

7 (1.1) 
6 \0.9) 

13 (1.4) 
24 \2.2) 

7 (0.9) 
15 (1.71 

12 (1.2) 
15 (1.61 
6(1.11 

2011.9! 
1011.2) 
6 11.4) 

S (1.1) 
12 (1.6) 
17 11.7) 
15 (2.1) 
1211.4) 
6 (1.2) 

12 (1.3) 
10 (1.4) 
12 (1.2) 
10 (1.1) 
12 (1.4) 
16 (1.5) 

16 (1.9) 
10 (1.4) 
13 (1.5) 
13 (1.5) 
9 (1.9) 
8 (1.2) 

53 (2.4) 
48 (2.3) 
57 (2.6) 
44 (2.3) 
43 (2.0) 
44 (2.3) 

51 (2.4) 
57 (2.3) 
46 (2.2) 
49 (2.1) 
47 (2.3) 
46 (2.2) 

46 (2.6) 
35 (1.8) 
52 (2.3) 
54 \2.1) 
46 \2.1) 
48 (2.1) 

45 (2.8) 
46 (1.9) 
41 (2.3) 
57 (2.2) 
4712.1) 
44 (2.8) 

42 (2.1) 
46 (2.3) 
51 (2.2) 
44 (2.4) 
54 (2.2) 
43 (2.5) 

47 (2.1) 
46 (2.0) 
44 (2.1) 
49 (3.5) 
55 \2.1) 
51 (2.4) 

.45 (22) 
46 (2.5) 
48 \2.5) 
53 (2.4) 
43 (1.6) 

. 45 (2.4) 

14 (1.5) 
20 (1.8) 
18 (1.8) 
19 (2.1) 
23 (1.6) 
23 (2.0) 

17 (1.5) 
8 (1.0) 

19 (1.9) 
19 (1.6) 

'15 (1.6) 
21 (2.0) 

25 (2.1) 
.26 (1.9) 

. 22 (1.7) 
15 (1.4) 
21 (1.9) 
20 (1.8) 

22 (2.4) 
21 (1.9) 
20 (1.9) 
.14(1.7) 
23 (1.9) 
23 (2.0) 

24 (1.6) 
22 (2.0) 
19 (1.6) 
22 (1.6) 
21 (1.6) 
25 (2.0) 

25(2.1) 
23 (1.6) 
22 (1.7) 
25 (2.9) 
21 (1.7) 
22 (1.7) 

21 (1.5) 
20 (1.7) 
22 (1.7) 
21 (1.7) 
23 (1.8) 

. 22 (1.7) 

. 

8 (1.1) 
13 (1.6) 
6 (1.2) 

13 (2.1) 
16 (1.7) 
16 (1.7) 

12 (1.8) 
3(1.1) 

10 (1.3) 
7 (1.1) 

11 (1.3) 
15 (1.2) 

15 (1.9) 
21 (2.0) 
10 (1.1) 
6 (1.0) 

18 (1.8) 
13 (1.6) 

14 (1.9) 
12 (1.1) 
21 (2.4) 

6 (1.2) 
12 (1.6) 
20 (3.0) 

18 (1.5) 
14 (1.6) 
11 (1.4) 
11 (1.5) 
10 (1.5) 
18 (1.6) 

12 (1.6) 
16(1.7) 
14(1.4) 
12 (1.6) 
10 (1.2) 
10 (1.6) 

12 (1.4) 
16 (1.5) 
12 (1.4) 
10 (1.2) 
1.6 (1.9) 
18 (1.6) 

. 2(0.6) 
2 (0.7) 
2 (0.6) 
3 (0.9) 

.5(0.9) 
6 (1.0) 

3 (0.9) . 
1 (0.5) 
3 (0.9) 
4 (0.9) 
3 (0.8) 
5 (1.0) 

3 (0.7) 
6 (0.9) 
2 (0.5) 
1 (0.4) 
6 (0.9) 
3 (0.9) 

5 (0.9) 
5 (0.9) 
7 (1.0) 
2 (0.6) 
5 (0.9) 
6 (1.0) 

5 (1.0) 
5 (0.9) 
3 (0.7) 
5 (0.9) 
2 (0.5) 
5 (0.9) 

5 (1.0) 
3 (0.6) 
6 (1.1) 
2 (0.6) 
2 (0.6) 
1 (0.5) 

3 (0.7) 
7 (1.2) 
4 (0.6) 
3 (0.6) 
4 (1.0) 
6 (0.9) 

1 (0.4) 
1 (0.4) 
1 (0.3) 
1 (0.5) 
2 (0.6) 
2 (0.4) 

1 (0.5) 
1 (0.5) 
1 (0.3) 
1 (0.5) 
1 (OA) 
2 (0.6) 

1 (0.6) 
4 (1.1) 
1 (0.4) 
0(0.2) 
2 (0.6) 
1 (0.5) 

2 (0.7) 
2 (0.6) 

. 4 (1.0) 
0(0.2) 
2 (0.7) 
1 (0.6) 

3 (0.9) 
1 (0.5) 
1 (0.3) 
2 (0.7) 
1 (0.4) 
3 (1.2) 

o (0.2) 
2 (0.8) 
3 (0.7) 
2 (0.6) 
1 (0.4) 
0(0.2) 

3 (1.1) 
2 (0.4) 
1 (0.5) 
0(0.3) 
4 (1.0) 
3 (0.7) 

3 (0.8) 
3 (0.9) 
3 (0.7) 
4 (1.1) 
7 (1.1) 
7 (.1.2) 

4 (1.0) 
2 (0.7) 
4 (0.9) 
5 (0.9) 
3 (0.8) 
7 (1.2) . 

5 (1.0) 
10 (1.2) 
3 (0.6) 
1 (0.5) 
6 (1.1) 
5 (1.1) 

7 (1.0) 
7 (1.1) 

11 (1.6) 
2 (0.6) 
6 (1.2) 
7 (1.1) 

6 (1.3) 
6 (1.0) 

.3(0.8) . 
7 (1.2) 
3 (0.7) 
6 (1.5) 

5 (1.0) 
5 (1.1) 
6 (1.5) 
5 (1.0) 
3 (0.6) 
2 (0.6) 

5 (1.3) 
8 (1.3) 
5 (1.0) 
3 (0.6) 
8 (1.2) 
6 (1.1) 

i 

i 
45 (2.4) 
47 (3.4) 

40 (2.4) 
47 (3.3) 

10 (1.9) 
4 (1.1) 

3 (1.0) 
1 (0.7) 

2 (0.8) 
0(0.3) 

1 (0.5) 
0(0.0) 

3 (0.8) 
0(0.3) 

The standard errors of the estimated percentages appear in parentheses. It clm be said with 9S percent certainty that for each population ofinterest. 
the value for the whole population is within plus or minus two standard errors of the estimate for the sample. In comparing two estimates, one must 
use the standard error of tbe difference (see Appendix for details). Percentages may not total 100 percent due to rounding error. 

SOURCE: National Assessment of Educational Progress (NAEP). 199~ Mathematics Assessment. 
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Grade 8 Question: Treena's Budget 

The Task 

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

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 scholarship worth S I ,000 to the Pro Shot Basketball 

Camp. Round-trip travel 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 mstruction at $40 per day. 

Treena's food and other expenses are fixed at S~5 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 she could aiford to make? 

Explain your reasoning. 


Did you use the calculator on this question? 


Yes No 

Possible Solution 

The solution to this task requires students to use everyday 
consumer sense to determine Treena's fLxed expenses and 
analyze the various chOices she has for travel (plane or train) 
and instruction (individual or group). Students also must 
compare the total cost for each of the four alternatives to 
which this analysis leads to the S1,000 value of Treena's 
scholarship, in order to conclude which chOices meet the 
given conditions. 

Treena's fixed expenses will be $45 x 7 :::: $315 
for the seven days. Therefore. she has 
$1.000 - $315 :::: S685 to spend on travel and 
instruction. Travel costs are either train ($125) 
or plane' ($335). Instruction costS are either 
group ($40 x 7 :::: 8280), or individual 
($60 x 7 == $420). 

The four choices Treena has are: 

Travel by train, group instruction, and fixed 
expenses: $125 + $280 + $315 = $720 

Travel by plane. group instruction. and fixed 
expenses: $335 + 8280 + $315 :::: $930 . 
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Possible Solution (continued) 

Travel by train, individual instruction. and fixed 
eA"Penses: $125 + $420 + $315 =$860 

Travel by plane. individual instruction, and 
fixed expenses: $335 + $420 + $315 =$1,070 

Students must realize that Treena cannot choose the 
individual plan and travel by plane because the total 
expenses ($1,070) would be greater than the allotted 
scholarship. Any full credit response must clearly 
communicate that Treena has three options that do not 
exceed $1.000, what the three options are. and how the 
student arrived at the three options. 

National Results, Scoring Guide, and Sample Responses 

National Percent 
for Each Category- Rating and Performance Category 

22 (l.2) o . No Response 

37 (1.6) 1 Incorrect -- The work is completely incorrect or irrelevant. or 
the response states. "I don't know." 

This INCORRECT response 
appears to be somewhat 
on task but the work 
shown does not warrant 
credit even at the 
minimal level. 

" . 

• The standard errors of the estimated percentages appear In parentheses. 
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Natio:nalPerFent 
for Each Category Rating and Performance Category 

22(1.2) 

This MrN1MAL response 
does illustrate one valid 
budget option. but does 
not show any supporting 
calculations. 

15 (1.0) 

This PARTIAL response 
illustrates one acceptable 

. budget alternative 
(group and train] and 
the corroDorating 
computational' work. 

2 	 Minimal -- a) Student indicates one or more options 
only (such as group and train) with no supporting 
evidence. or b) Student work ~contains major' 
mathematical errors and/or flaws in reasoning (for 
example. the student does not consider Treena's fixed 
exPenses). 

"f'\~t("vct,of\ o.t'\~ eO\t e.ve.~~Qj 
.. t'I) ¥\Qt t'\JV'\ 01,)t of ('I"'Q r(,~. 

3 	 Partial -- The student a) indicates one or more correct 
options; additional supporting .wOJ;'k beyond. the 
minimal level must be present, but the work may 
contain some computational errors; or b) demonstrates' 
correct mathematics for one or two options, but does 
not indicate the options that are supported by his or 
her matherriatics. 

-t(a.~n a..;-' " \~S­
~~O 

~\S"' 

71.0 

~"1S­
~'i 

~\S' 

~'1 'd--O. v.,)Ov \ e\ ~k(" 

~\\ ~~e"J . 

. Sh~ 6",c:.1- -too~ .~Q. 
c.~~0f'2\~ O(\tL s Orr. ,"'<at­

c.'nO; Ce.S 

f'\ow 5hf. \-\as 
f'l\O (tI(.f \e. ~t oJt;­
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National Percent 
Rating and Performance Categoryfor Each Category 

2 (0.3) 4 

This SA.TISFACTORY response 
illustrates two appropriate 
budget options (both 
individual and train and 
group and plane} as wen as 
the correct supporting calculations. 

Satisfactory -- The student a) 
shows correct mathematical 
evidence that Treena has three 
options. but the supporting 
work is incomplete; orb) shows 
correct mathematical evidence 
for any two of Treena'.s three 
options and the supporting 
work is clear and complete. 

'. 
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National Percent 
.Rating and Performance Categoryfor Each Category 

Extended -- The correct solution indicates what the2 (0.4) 5 
three possible options are and includes s.~pporting 
work for each option. . . 

This outstanding EXTENDED \000 
response provides the 
correct calculations in 
terms of the excess dollars ~!>S­
that remain from the $1.000 . 
scholarship. for the three G<oS-' 
aceeptable budget options. 

-- 1.80 
' .... 

'?::>~s­
- '3>\S" -
~ 70 

'-. \ ,000 
- \"2.:) 

~lr 



Performance Highlights: 1)-eena's Budget 

As shown in TABLE eighth graders had considerable difficulty 

understanding and persevering with this problem situation. Because the 

mathematics involved whole number computations and the context was 

budgeting, both thought to be familiar to eighth graders, high performance was 

anticipated. Further, students were given a calculator. However, nationally, more 

. than <?ne-fifth of the students left their papers blank. Another 37 percent could 

not seem to make the translation from the problem to the required calculations. 

Many of these responses, as depicted in the illustration, ignored the question 

asked, instead providing a calculation or two based on numbers in the problem 

or providing othenvise unrelate.d information. These students did' not 

communicate that they even understood the set of boundary conditions and how 

they related to the stated budget constraints. 

TABLE 2.7 	 National Result..; for Demographic Sub~roups for the Extended-Response 
Task, "Treena's Bud~et" 

Grade 8 

1\0 Respon~e Innlrreo Minimal !'artial Sati,faoHry Extended 
Sati~faoHry 

or ReUer 

Nation ~2 (1.2) 37 (1.6) ~~ (I.~) I) (1,0) 2 (0.3) ~ (OA) 4 (0.5) 

~3 1}.!lJ :.7 n.7) ~I (~.7) 14 (~,(I) ~«(JA) :; (1.0) 4 (1.(1)N .. rtheast 
SHuthe ... ,t \, 2:< (I.') 1 43 n.O) 22 (2.3) III (1.7) 2 (0.6) I «1.5) :'1 (OJ,) 

Central 17 (2.01 34 (3.4) 2) <2.6) IX (1.6) 4 (0.8) :2 (l.2) 60.1 ) 

WCst 26 <2.'JJ 34 (2.)1 2] (2.2) 17 (2.5) 2 (O.?) I (o.i) 3 (0.9) 

1)\(1.51 34 (2.1) 2) (1.61 Oi(1.2) 3 (004) 2 (0.6) 5 (0.6) 

:\0 (2'JI )0 (3.4) 13 (2.1) 70.7) 0(0.5) 0(0,0) 0(0.5) 
36 (:'\.31 400.(1) 1.9 (2.7) 5 (1.3) 1(004) o (0.'1) I (0.6) 

:;" (1.8) 3x (21) 19 (LSi 120.1) 1 (004) 1(0:4) :2 (OS) 

16 (1.8) 36 (1.9) 26 (I.71 17 (1.8) 3 (O.6) 3 (0.8) (, (0.8) 

. 100.::1 33 (H) 35 (3.4) '15 <3.0) 3(U) 4 (1.6) 7 (2.7 ) 

White 
Ula('k 
Hispank 

Male 
Female 

Advantaged Urban 
Disad"antaged l:rban 42 t~.3J :19(4.1) 10(2.5) 8 (2.1) 2(1.1) 0(0.0) 2(1.1) 
Extreme Rural 24 (5.3) . 30 (5.1) 23 (3.9) 19 (4,1) 2 (1.3) 3 (1.7) 4 t 1.8) 
Other 21 (lA) 38 (2.0) 22 (1.5) 15 (1.4) 2 (0.5) 2 (0.5) 4 (0.6) 

D (1.4) 37 (1.8) 21 (1.3) 14 (I.!) 2 (OA) 2 (0.5) 4 (0.5) 
14 (2.3) 35 (2.7) 30 (2.4) 16 (2.2) 2 (0.8) 2 (0.7) 4 (1.0) 

Public 
Catholk and Other Private 

TIle sl.al1dard errors of the eSllmaled percentages appear in parentheses. It can be said with about 95 percent cenainty that for each populalion 
of interest, the value for the whole popUlation is within plus or minus two standard errors of the estimale for the sample. In comparing two 
estimates, one must use the sl.al1dard error of the difference (see Appendix for details). When the proportion of students is eitJler 0 percent I,lr 
100 perc¢llt, the standard error is in¢stimahle. However, percentages 99.5 percent and greater were rounded 10 100 perrent and percentages 0.) 
percenl or Jess were rOWlded to 0 percent. Percentages may nol lotal 100 percenl due to 'roWlding error. 

SOURCE: National Assessment of Educational Progress (NAEP), 1992 Mathematics Assessment 
~. . 
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More than one-third of the students received either rnininial (22 percent) , 

or parti~l (15 percent) credit for their work. These students appeared to have 

understood the mathematics and the question, but failed to heed the instructions 

asking that work' be shown, reasoning explained, and multiple budget options 

explored. Only 4 percent of the students provided fully documented work ­

explanations and supporting computations -- for at least two of the three viable 

budget options. 

Across the subgroups of students, the highest percentage of satisfactory 

or better responses appeared to have been posted by advantaged urban students 

-- 7 percent, although this result was not statistically different from the 

percentages attained by. students in any other types of communities. The very 

low performance overall precluded substantial differences among subgroups in 

levels of successful performance. However, 30 percent or more of the Black and 

Hispanic students left this question blank in comparison to 18 percent of their 

White counterparts. Similarly, 42 percent of the disadvantaged urban students 

left this question blank compared to 10 percent of the advantaged urban students. 

It may be that in learning to engage in more complex assessment scenarios, 

students need to be encouraged to spend more time simply digesting the 

question. Also, it may be that the communication aspects of reading and listening 

need to be emphasized as well as their counterparts of writing and discussing. 

Because from an estimated one-third to half the students across the demographic 

groups provided incorrect and unrelated information, the results suggest that 

some students may rush to provide an answer through meaningless 

manipulations without thinking through problems and strategies for solving 

them. 

Given that for this question, ratings of minimal or better indicated basic 

understanding of the mathematics a.nd task (.3lbeit incomplete implementation), 

it is interesting to note that only nine states had an estimated majority of their 

students reach this level or better: Connecticut, Iowa, Maine, Minnesota, 

Nebraska, New Hampshire, North Dakota, Wisconsin, and Wyoming (see TABLE 

,2.8). The percentages of students providing a satisfactory or better· response 

ranged from 0 to 8 percent. States with 7 to 8 percent of their students estimated 

to have provided such responses included Colorado, Connecticut, and Iowa. 
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. TABLE 2.8 

r--­
,U8Ue . 
SCHOOLS 

jjATlON 
fjortneast 

SOIJIneast 
central 
west 
ST~TES 
Alabama 
Arizona 
ArKansas 
california 
colorado 
eonnecticut 

Delaware 
Dist. Columbia 
Florida 
GeOrgia 
Hawaii 
Idaho 

Indiana 
Iowa 
Kentucky 
louisiana 
Maine 
Maryland 

Massachusetts 
Michigan 
Minnesota 
Mississippi 
Missouri 
Nebraska 

New Hampshire 
New Jersey 
New Mexico 
New York 
North Carolina 
North Dakota 

Ohio 
Oklahoma 
Pennsylvania 
Rhode Island 
South Carolina 
Tennessee 

Texas 
Utah 
Virginia 
West Virginia 
Wisconsin 
Wyoming 

. TERRITORIES 
Guam 
Virgin Islands 

Percentages for Responses to Extended-Response Question, "Treena's Budget" 

No Response 

23 (1.4) 
23 (3.8) 
24 (2.2) 
18 (2.2) 
27 (3.1) 

I Incorrect 

37 (1.8) 
40 (4.5) 
43 (3.7) 
34 (4.2) 
34 (2.4) 

I Minimal 

21 (1.3) 
19 (27) 
20 (2.5) 
25 (2.9) 
20 (2.4) 

Grade 8 • 1992 

I Partial 

14 (1.1) 
13 (2.7) 
10 (1.8) 
18 (1.6) 
17 (2.5) . 

I Satisfactory 

2 (0.4) o. 
. 2 (0.3) 

2 (0.7) 
4 (0.9) 
2 (0.7)· 

I El<tended 

2 (0.5) 
3 (1.3) 
1 (0.5) 
2 (1.3) 
1 (0.7) 

ISatisfactory or
Better 

410.5) 
5 (1.3) 
3 (0.91 
6 (1.2) 
3 P.O) 

26 (2.2) 
23 (2.0) 
24 (2.0) 
27 (2.2) 
18 (1.4) 
21(1.9) 

24 (2.5) 
41 (2.4) 
24 (2.2) 
24 (1.8) 
34 (2.0) 
19 (1.5) 

17(1.8) 
11 (1.1) 
19 (1.6) 
35 (2.3) 
17 (1.8) 
26 (2.3) 

21 (1.9) 
21 (1.7) 
13 (1.5) 
29 (2.2) 
20 (1.8) 
17 (1.7) 

18 (1.3) 
21 (22) 
22 (1.7\ 
23 (1.9) 
24 (2.1) 
14 (1.4f 

21 (1.9) 
16 (1.6) 
19 (1.5) 
21 (3.2) 
26 (1.9) 
26 (2.1) 

24 (1.9) 
21 (1.5) 
18 (1.4) 
22 (1.7) 
16 (2.3) 
.15 (1.5) 

40 (2.1) 
35 (2.0) 
38 (1.8) 
36 (2.5) . 33 (2.0) 
29 (2.3) 

31 (2.4) 
38 (2.4) 
37 (2.3) 
36 (2.0) 
36 (2.0) 
37 (1.9) 

35 (2.0). 
29 (2.2) 
32 (1.8) 

.36 (2.0) 
29 (2.0) 
30 (2.3) 

31 (2.0) 
34 (;1.3) 
34 (2.1) 
39 (1.9) 
37 (2.0) 
30 (2.1) 

31 (2.1) 
33 (3.1) 
37 (2.0) 
36 (2.4) 
35 (2.0) 
32 (2.4) . 

33 (1.6) 
37 (2.3) 
35 (2.3) 
33 (2.5) 
37 (2.4) 
36 (2.1) 

31 (2.4) 
36 (2.0) 
33 (2.1) 
38 (2.1) 
32 (2.3) 
29 (2.0) 

20 (1.6) 
23 (1.9) 
25 (1.9) 
22 (1.7) 
24 (1.8) 
23 (1.8) 

23 (20) 
14 (1.9) 
24 (2.4) 
25 (1.9) . 
16 (1.8) 
23 (1.7) 

27 (2.2) 
30 (2.1) 
27/1.8) 
19 (1.9) 
29 (2.3) 
20 (1.8) 

26 (2.1) 
25 (1.8) 
27 (2.7) 
23 (1.9) 
2311.6) 
29 (1.9) 

261 1.7) 
24 (2.0) 
26 (2.0) 
21 (1.9) 
25 (1.7) 
29 (2,1) 

22 (2.0) 
28 (2.0) 
23 (1.9) 
24 (2.2) 
23 (2.0) 
21 (1.9) 

28 (2.0) 
23 (1.6) 
25 (2.0) 
25 (1.6) 
27 (2.6) 
31 (2.1) 

, 

12 (1.6) 
16 (1.8) 
11 (1.2) 
12 (1.7) 
19 (1.7) 
20 (1.9) 

17 (1.9) 
5 (1.2) 

12 (1.5) 
13 (1.5) 
13 (1.4) 
17 (2.0) 

18 (2.1) 
22 (1.9) 
18 (1.4) 
8 (1.2) 

20 (1.6"1 
20 (1.9) 

17 (1.81 
16(U) 
19 (1.7) 
. 8 (1.1\ 
16 (1.7J 
20 (1.6) 

20 (2.1) 
17 (1.6) 
13 (1.4) 
15 (1.61 
14 (1.4) 
19 (1.6) 

19 (1.9) 
16 (1.9) 
20 (1.6) 
16 (2.2) 
11 (1.4) 
14 (1.6) 

13 (1.6) 
16 (1.3) 
19 (1.9) 
13 (1.3) 
19(2.4) 
19 (1.9) 

2 (0.6) 
3 (0.8) 
2 (0.6) 
2 (0.8) 
4 (0.6) 
4 (0.9) 

4 (1.2) 
0(0.4) . 
2 (0.6) 
2 (0.5) 
1 (0.4) 
3 (0.7) 

2 (0.7) 
4(0.7) 
2 (0.7) 
1 (0.4) 
3(0.9) 
3 (0.8) 

3 (0.7) 
2 (0.7) 
4 (0.9) 
1 (0.4) 
2 (0.6\ 
4 (0.8) 

3 (0.7) 
3 (0.9) 
1 (0.5) 
2 (O.?) 
2 (0.6) 
4 (0.9) 

3 (0.9) 
2 (0.8) 
2 (0.6) . 
3 (0.9) 
1 (0.4) 
2 (0.6) 

2 (0.6) 
3 (0.6) 
2 (0.7) 
2 (0.6) 
3 (0.9) 
3 (0.7) 

0(0.3) 
1 (0.3) 
0(0.2) 
0(0.3) 
3 (0.8) 
3 (0.7) 

1 (0.4) 
1 (0.6) 
2 (0.7) 
0(0.2) 
0(0.3) 
1 (0.4) 

1 (0.4) 
4 (0.8) 
1 (0.4) 
0(0.2) 
2 (0.6) 
2 (0:5) 

2 (0.6) 
1 (0.5) 
3 (0.9) 
1 (0.3) 
2 (0.3) 
1 (0.4) 

1 (0.5) 
2 (07i 
0(0.1 ) 
2 (0.6) 
1 (0.3) 
2 (0.6) 

2 (06) 
1 (0.4) 
1 (0.5) 
2 (0.8) 
1 (0.5) 
1 (0.4) 

2 (0.8) 
1 (0.3) 
2 (0.6) 
0(0.3) 
3 (0.7) 
2 (0.7) 

2 (0.71 
4 to.9) 
2 (0.6) 
3 to.8) 
7 (0.91 
7 (1.0i 

" (1.4) 
1 (0.7) 
4 (0.9) 
2 (0.6) 
1 (0.5) 
..: (0.7) 

3 to.81 
81U} 
..: 10.9) 
1 (0.51 
5 (1.11 
4 (0.9) 

51,.0) 
" (0.9) 
611A) 
1 (0.5) 
<I (On 
510.9) 

5 (0.8; 
5 \1.3\ 
1 (0.51 
4 i1.01 
310.5) 
611.21 

5 {1.0! 
310.81 
3 {O.S\ 
6 (1.1) 

210.5\ 
310.71 

4 (1.01 
<I (0.8: 
4 (0.9; 
2(0.71 
6 (1.0; 
5 (0.9: 

49 (3.1) 
61 (2.3) 

33 (2.8) 
27 (2.9) 

12 (1.9) 
10 (2.1) 

5(1.5) 
1 (0.6) 

0(0.3) 
0(0.0) 

0(0.3) 
0(0.0) 

1 (OA) 
0(0.0; 

The standard errors of the estimated percentages appear in parentheses. It can be said with 95 percent certainty that for each population of interest, 
the value for the whole population is within plus or minus two standard errors of the estimate for the sample. In comparing two estimates, one must 
use the. standard error of the difference (see Appendix for details). Percentages may not total 100 percent due to rounding error. 

. SOURCE: National Assessment of Educational Progress (NAEP), 1992 Mathematics Assessment. 
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Grade 8 Question: Marcy's Dot Pattern 


The Task 

This question requires you to show your w~rk 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. 

A pattern of dots is shown below, At each step, more dots are added to the 
pattern, The number of dots added at each step is more than the number 
added in the previous step. The pattern continues infinitely, 

(1st step) '(2nd step) (3rd step) 

• • 
2 Dots 

• • •• • • 
6 Dots 

• • • •• • • •• • • • 
12 Dots 

Marcy has to determine the number of dots in the 20th step, but she does 
not want to draw all 20 pictures and then count the dots. 

Explain or show how she could do this and give the answer that Marcy 
should get for the number of dots. ­

Did you use the calculator on this question l 

Yes No 

Possible Solution 

The explanation should include one of the following ideas 
with no false statements: 

a) For each successive step. the number of rows and 
the number of columns is increasing by 1. forming a 
pattern. For example. the first step shows a pattern of 
dots that consists of one row by two columns. the 
second step shows a pattern of dots that consists of 
two rows by three columns; the third step three rows 
by four columns. and so on. Continuing in this 
pattern. the twentieth step would have.20 x 21. or 420, ' 
dots. 
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Possible Solution (continued) 


b) Look at successive differences between consecutive 
steps. The differences 4. 6. 8. 10 .... form a pattern. 
There are 19 differences forming the pattern 4.. 6. 8. 
10, ... 38. 40..and this· sum is equal to (9 x 44) + 22. 
or 418. . However: 2 must be added for the first step. 
yielding a response of 420. 

The solution. to this task requires students to analyze several 
steps in a pattern of dots in order to' conjecture about a 
general rule for determining the number of dots for any 
particular step in the pattern. Additionally, students are 
required to use their rule to find the number of dots at a 
particular step in an extension of the pattern where it no 
longer is convenient to draw all of the' i1)termediate dot 
figures. One approach is to think of the steps in the pattern 
as consisting 'of dots. in rows and columns and to realiZe that 

. the number of dots in the nth step can be·expressed as 
x" =n(n+ 1) for n= 1.2.3 ... and thus . . 
Xzo =20(20 + l) =(20)21 =420.. 

Other approaches are possible and students could use 
arithmetic or algebraic concepts to explain their reasoning. 
Although a few students did wrtte an algebraic equation to 
express a rule for.the general term in a recursive relationship, 
it was neither expected nor necessary for students to do so. 
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National Results, Scoring Guide, and Sample Responses 


National Percent 
for Each Category$ Rating and Perfonnance Category 

16 (1.0) o 	 No Response 

63 (1.3) 1 	 Incorrect -- The work is completely incorrect or 
lrrelevaui~, or the J:esponse states, "I don't know." 

It is'dYracult to 
discem an explanation 
for this INCORRECT (\s+ sk.(''l 
response. One possi­
bility is that the 
student apportioned 	 .: .... • •••• 
the total of20 dots 
in the three steps 
shown into two 2 x 5 
sets. 

National Percent 
for Each Category Rating and Performance Category 

10(0.7) 2 	 Minimal ~- An attempt to generalize the pattern 
on a superficial level or to draw all 20 pictures 
In the pattern (with a clear understanding of 
the pattern). 

This MINIMAL response 
illustrates a student's 
attempt to display the 
first 12 steps in the 
pattem. There is some 
understanding of the 
number of total dots 
in each entry but no 
attempt is made to ~ 10 \'" ,-.1 
explain the pattem .1'- +11J:11- ..u ,- - ­in terms of rows 15..... ,,,,,.,0 '\ 10
and columns. (II·;")' (,,,....,k(<.qf4. siIIp) t\oft...,) 

• The standard errors of the estimated percentages appear In parentheses. 
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National Percent 
for Each Category· 

6 (0.7) 

This PARTIAL response 
does begin to formulate 
an explanation of the 
total number ofdots 
for an entry. However. 
the last sentence 
incorrectly uses the 
term "multiply" in an 
attempt to discuss the 
20th step. At this 
point. the explanation 
falters. 

Ratl•.,e; lU~ci Performance Category 

3 	 Partial -- The response has communicated a 
partially correct generalization of the pattern. 

National Percent 
for Each Category 

1(0.2) 

This SATISFACTORY response 
provides sl@cient evidence 
of how to generate the 
various steps in the pattern 
by multiplying the number of 
rows times the number of 
columns. However, the 
student does not determine 
the number ofdots in the 
20th step. 

Rating and Performance Category 

4 	 Satisfactory -- The response contains a completely 
correct generaliz&tion of the pattern but does not 
include -- or incorrectly states -- the number of dots 
(420) in the 20th step. 

Mw\"'~ (a,~ 
hIjkl.{' 'U ~ 

\~I,,~ 
.?~~x3 
S & 3"''1 
4· II "5 
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National Percent 
for Each Categol'1· 

5 (0.6) 

This is a.strong EJl:TENDED 
response. The student 
clearly related the number 
ofdots in a step to an 
appropriate multiplica­
tion rule. This student 
then moves directlyfrom 
step three to step 20 and 
determines the correct 
number ofdots for 
that step. 

Rating and Performance Categol'1 

5 	 Extended This response contains a 
completely correct generallzation of the 
pattern and specifies that there are 420 dots in 
the 20th step. 

1M' 
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Performance Highlights: Marcy's Dot Pattern 

Because only about half the eighth graders are enrolled in prea~gebra (28 

percent) or algebra (20 percent),13 it was expected that this multistep prealgebra 

question would be difficult' for students, given its challenging requirements. First, 

students needed to identify a pattern in the dots that continues indefinitely. 

Second, they needed to develop and communicate a generalization to describe 

any term in the pattern. Finally, they had to apply their generalization to the 20th 

term in the pattern.. 

Because the answer could have been given as an algebraiC expression for 

the nth term 9f an equation, this question was designed to provide the eighth 

graders enrolle9 in prealgebra and algebra an opportunity to demonstrate their 

understanding, while still having several numbers and operations based solutions 

available for all students. .A satisfactory or .better response, however, did need 

to state an accurate recursion rule or provide some computational information 

with an exphmation. 

As shown by the results presented in TABLE 2,11, most of the eighth 

graders fell short of detecting and communicating a pattern in the dots. 

Nationally, 16 percent did not respond and 63 percent provided irrelevant or 

inaccurate information about the dot pattern, Of the students who were able to 

detect the pattern, most were not able to complete the step of generalizing.to a 

rule that could be used to find the dots in any term. Ten .percent were able to 

demonstrate their understanding of the pattern by workfug some number of the 

terms beyond those given and another 6 percent .tried to provide a generalization. 

Only 6 percent of the students provided satisfactory or better responses. The j 

percent of the students providing satisfactory rather than extended responses 

provided a generalization bu~ failed to apply it to the 20th term. The remaining 

5 percent worked the problem in full. 

In general, the results were relatively consistent across demographic 

subgroups. However, 13 percent of the advantaged urban students provided 

satisfactory or better responses compared to 1 percent of the disadvantaged urban 

students. . Also, 13 percent of the private-school eighth graders provided 

satisfactory or better responses compared to 5 percent of ·the public-school' 

students. 

Il Data Comprodillm for till' NAf.P 1992 Matllt'matics ASSl'ssmt71t of tI,e Nation and till' States (Washington, DC:. 
National Center for Education Statistics, )993). . 
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TABLE 2.11 	 National Results for Demographic Subgroups for tbe Extended-Response 
Task, "Marcy's Dot Pattern" 

Grade 8 

. The standard errors of the estimated percentages appear in parentheses. It can be said with about 95 percent certainty that for each population 
of interest. the value for the whole population is within plus or minus two standard errors of the estimate for the sample. In comparing two 
estimates. one must use the standard error of !he difference (see Appendix for details). When the proportion of students is either 0 percent or 
100 perceilt. the standard error is inestimable. However. percentag~s 99.5 percent and greater were rounded to 100. percent and percentages 0.5 
percent or less were roWlded to 0 percent. Percentages may not total 100 percent due to rOWlding error. 

SOURCE: National Assessment of Educational Progress G-/AEP). 1992 Mathematics Assessment 

The results for participating states and jurisdictions, shown in TABLE 2.12, 

mirror those for the nation. The reasoning anq analYSis required of students to 

conjecture, describe, and use a general approach for extending the pattern of dots 

proved to be a considerable challenge for most students. In generat 80 to 90 

percent of the eighth graders attempted this task, but about 60 to 70 percent of 
them could not find or articulate the pattern in. the dots. However, in 

Connecticut, Maine, Minnesota, New Jersey, and Wisconsin, an estimated 30 . 
percent or more of the students identified a pattern, receiving minimal credit or 

better for their responses. In four states, an estimated 10 percent or more of the. 

eighth graders provided responses judged satisfactory or better -- Connecticut, 

Maine, New Jersey, and Wisconsin. 

I 
No Response I 

Satisfactory 
Incorrect Minimal Partial Satisfactory Extended or Better ' 

Nation 16 (1.0), 63 (1.3) 10 (0.7) 6 (0.7) I (0.2) 5 (0.6) , 6 (0.7) 

18 (3.2) 61 (3.2) 10 (1.9) 4 (0.7) 2 (0.5) 6 (1.8) 8 (1.6) Northeast 
Southeast 20 (2.0) 64 (2.2) 9 (LS) 3 (0.7) I (0.4) , 4 (1.1) 4 (lJ) 

Central 10 (1.5) 65 (2.1) 10 (1.4) 8 (1.4) I (0.4) 6(1.1) 7 (1.4) 

West 16 (2.0) 62 (2.8) 10 (LI) 7 (1.8) o (0.2) 4 (I.\) 4 (1.1) 

\2(1.\) 63 (1.5) 11(0.8) 7 (0.8) I (0.2)' 6 (0.8) 8 (0.9) 
. 24 (2.9) 67 (2.9) 6 (1.6) 2 (0.9) 0(0.0) I (0.5) I iO.5) 

28 (2.8) 61 (3.1) 7 (2.0) 3 (1.2) 0(0.0) I (0.5) 1 (0.5) 

190.5) 63 (2.2) 80m 5 (0.9) 1 (0.2) 5 (0.9) 5 (0.9) 
13 (1.2) 63 (1.6) 12 (1.1) 6 (1.0) I (0.3) 5 (0.8) 6 (0.9) 

.' 

8 (2.9) 62 (5.!) )0 (1.9) 6 (\.6) I (0.6) II (2.5) 13 (2.6) 

White 
Black 
Hispanic 

Male 
Female 

Advantaged Urban 
Disadvantaged Urban 32 (3.9) 59 (4.7) . 4 (1.3) 4 (1.9) I (0.6) 1 (0.5) 1 (0.7) 

Extreme Rural 16 (2.9) 69 (3.6) 8 (2.3) 2 (Ll) 1 (0.7) 4 (2.0) 5 (2.3) 
Other 15 (\.3) 62 (1.5) 11 (0.9) 6 (0.9) I (0.2) 4 (0.7) 5 (0.7) 

160.2) 64 (1.4) 9 (0.8) 6 (0.7) 1 (0.2) 4 (0.6) . 5 (0.6) 
II 0:7) 56 (2.7) 12 (1.6) 7 (1.2) 2 (0.9) 10 (2.2) 13 (2.0) 

Public 
Catholic and Other Private 

138 




TABLE 2.12 I Percentages for Responses to EX'tended-Resjxmse Question, "Marcy's Dot Pattern" 

PUBLIC 
SCHOOLS 

Grade 8 - 1992 

I
No Response 

I
Incorrect Minimal 

I I
Partial 

I
Sati~factory Extended 

I Satisfactory or 
. Better 

NATION 
Nortneast 
Southeast 
Central 
West 
STATES 
Alabama 
Arizona 
Arkansas 
California 
Colorado 
Connecticut 

Delaware 
Dist. Columbia 
Florida 
Georgia 
Hawaii 
Idaho 

Indiana 
Iowa 
Kentucky 
LOUISiana 
Maine 
Maryland. 

Massachusetts 
Michigan 
Minnesota 
Mississippi 
Missouri 
Nebraska 

New Hampshire 
New Jersey 
New Mexico 
New York 
North Carolina 
North Dakota 

Ohio 
Oklahoma 
Pennsylvania 
Rhode Island 
South Carolina 
Tennessee 

Texas 
Utah 
Virginia 
West Virginia 
Wisconsin 
Wyoming 
TERRITORIES 
Guam 
Virgin Islands 

16 (1.2). 
18 (3.9) 
22 (2.2) 
10 (1.3) 
17 (2.2) 

15 (1.5) 
17 (1.4) 
14 (1.8) 

. 20 (1.6) 
12 (1.4) 
11 (1.3) 

17 12.2) 
24 (2.3) 
19 (1.8) 
17 (1.7) 
24 (1.7) 
13 (1.5) 

12 (1.1) 
6 (0.81 

10 (1.4) 
18 (1.81 
9 (1.11 

15 (2.0) 

14 (1.51 
14 (1.6) 
7 (1.0) 

17 (2.11 . 
11 (1.51 

9 (1.11 

12 (1.5: 
12 11.61 
15 (1.5) 
16 (1.7) 
14 (1.6) 
8 (1.31 

14 (1.41 
11 (1.41 
12 (1.51 
13 (1.5) 
12 (1.4) 
15 (1.4) 

16 (1.6) . 
12 (1.51 
14 (1.51 
16 (1.6) 
9 (1.5) 

11 (1.4 j 

33 (2.8) 
48 (2.8) 

64 (1.4) 
62 (3.8) 
63 (2.3) 
66 (2.3) 
63 (2.8) 

70 (2.2) 
62 (2.3) 
70 (2.3) 
56 (2.5) 
61 (1.8) 
58 (2.0) 

63 (2.5) 
64 (2.4) 
64 (2.5) 
65 (2.1) 
56 (2.2) 
63 (1.8) 

65 (2.1) 
6,7 (2.2) 
68 (1.9) 
66 (2.3) 
60 (2.41 
61 (2.4) 

57 12.4) 
64 12.0) 
60 (2.0) 
70 (2.2) 
64 (2.21 
64(2.2) 

. 5912.3) 
5812.5) 
64 12.1) 
61 (2.1) 
66 (1.7) 
66 (2.8) 

60 (2.6) 
67 (2.7) 
63 (2.2) 
6212.3) 
68 (1.9) 
66 (2.2) 

61 (2.4) 
65 (1.8) 
62 (1.9) 
68 (2.1) 
58 (2.4) 
62 (2.1) 

52 (2.8) 
49 (2.8) 

9 (0.8) 
9 (1.9) 
9 (1.5) 
9 (1.6) 

10 (1.3) 

8 (1.2) 
9 (1.2) 
9 (1.5) 

11 (1.6) 
13 (1.1) 
12(1.5) 

10(1.4) 
6 (1.4) 
8 (1.4) 

10 (1.4) 
11 (1.5) 
9 (1.5) 

11 (1.6) 
11 (1.6) 
.11 (1.1) 

9 (1.4) 
15 (1.7) 
9 (1.2) 

13 (1.6) 
10 (1.3) 
15 (1.6) 
7 (1.0) 

11 (1.5) 
12 (1.6) . 

12 (1.5) 
14 (1.6) 
11 (1.5) 
11 (1.7) 
9 (1.2) 

12 (1.6) 

14 (2.2) 
11 (1.8) 
12 (1.4) 
11 (2.0) 
9 (1.3) 

11 (1.9) 

11 (1.4) 
9 (1.1) 

12 (1.5) 
8 (1.0) 

14 (1.7) 
13 (1.5) 

7 (1.5) 
3 (1.0) 

6 (0.7) 
4 (1.0) 
3 (0.7) 
8 (1.5) 
7 (1.9) 

4 (0.8) 
6 (1.1) 
3 (0.9) 
6 (1.0) 
8 (1.1) 
9 (1.0) 

5 (1.0) 
2 (0.8) 
4 (1.0) 
3 (0.7) 
6 (0.9) 
9 (1.3) 

.6(0.9) 
8 (1.0) 
5 (0.8) 
3 (0.9) . 
6 (1.4) 
6 (1.1) 

7 (1.3) 
5 (0.9) 

10 (1.2) 
3 (0.6) 
6 (1.1) 
6 (1.5) 

9 (1.3) 
7 (1.3) 
5(1.1 ) 
7 (1.4) 

S (1.0) 
7 (1.4) 

5 (0.8) 
4 (1.0) 
6 (1.0) 
7 (1.6) 
6 (1.0) 
4 (0.8) 

7(U) 
8 (1.2) 
6 (0.9) 
4 (0.8) 
7' (1.2) . 
7 (1.1) 

6 (1.4) 
0(0.3) 

1 (0.2) 
1 (0.5) 
1 (0.6) 
1 (0.4) 
0(0.3) 

0(0.2) 
1 (0.5) 
2 (0.4) 
1 (0.5) 
2 (0.6) 
2 (0.7) 

1 (0.4) 
1 (0.5) 
1 (0.3) 
1 (0.5) 
2 (0.6) 
1 (0.4) 

'1 (0.5) 
3 (0.6) 
1 (0.4) 
1 (0.5) 
2 (0.7) 
3 (0.9) 

2(0.7) 
2(0.5) 
2 (0.5) 
1(0.5) 
1 (0.4) 
2 (0.6) 

2 (0.6) 
2 (0.8) 
1 (0.4) 
1 (0.4) 
1 (0.4) 
2 (0.5) 

1 (0.5) 
. 1 (0.3) 

1 (0.5) 
2 (0.6) 
1 (0.4) 
0(0.3) 

·1 (0.4) 
2 (0.6) 
2. (0.5) 
1 (0.4) 
4 (1.6) 
1 (0.5) 

2 (0.8) 
0(0.0) 

4 (0.6) 
6 (1.6) 
2 (0.9) 
6 (1.2) 
3 (1.1) 

3 (0.7) 
4 (0.9) 
3 (0.7) . 
5 (0.9) 
5 (0.8) 
8 (1.0) 

4 (1.1) 
4 (0.9) 
4 (0.7) 
4 (0.9) 
3 (0.7) 
5 (1.1) 

5 (0.9) 
6 (0.9) 
4 (1.0) 
1 (0.5) 
7 (1.3) 
6 (1.1) 

7 (1.1) 
5 (1.2) 
7 (1.1) 
2 (0.7) 
7 (1.2) 
7 (1.4) 

7 (1.1) 
7 (1.3) 
3 (0.7) 
4 (1.0) 
5 (0.9) 
5 (1.0) 

5 (1.1) 
5 (1.3) 
6 (1.1) 
5 (1.1) 
5 (0.8) 
3 (0.7) 

4 (0.9) 
5 (0.8) 
5 (0.9) 
3 (0.7) 
7 (1.2) 
6 (1.1) 

0(0.3) 
0(0.0) 

5 (0.6) 
7 (1.8) 
3 (1.1) 
7 (1.4) 
4 (1.1) 

3 (0.7) 
6 (1.1) 
4 (0.9) 
6 (1.1) 
6 (1.1) 

10 (1.3) 

5 (~.1) 
5 (0.9) 
5 (0.9) 
5 (0.9) 
4 (0.9) 
6 (1.3) 

6 (1.0) 
8 (1.1) 
5 (1.1) 
3 (0.8) 

10 (1.5) 
9 (1.4) 

9 (1.4) 
7 (1.1) 
9 (1.2) 
3 (0.9) 
8 (1.2) 
9 (1.4) 

9 (1.2) 
10 (1.6) 
4 (0.8) 
5 (1.0) 
.6 (0.9) 
7 (1.1) 

6 (1.1) 
6 (1.3) 
7 (1.3) 
7 (1.2) 
5 (1.0) 
3 (0.8) 

6 (1.0) 
6 (1.0) 
7 (1.1) 
4 (0.8) 

11 (2.0) 
7 (1.1) 

2 (0.8) 
0(0.0) 

The standard errors of the estimated percentages appear in parentheses. It can be said with 9S pereentcertainty that for each population of interest. 
the value for the whole population is within plus or minus two standard errors of the estimate for the sample. In comparing two estimates. one must 
use the standard error of the difference (see Appendix for details). Percentages may not total, 100 percent due to rounding error. 

SOURCE: "ational Assessment of Educational Progress (NAEP). 1992 Mathematics Assessment. 
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Extended-Response Questions: Grade 12 

High-school seniors were administered six extended-response tasks as part 

of NAEP's 1992 national assessment. {Again, the Trial State Assessment Program 
was administered at grades 4 and 8, but not at grade 12J The three tasks 

released to the public are discussed in this section. 
The "Effective Tax Rates': question asks students to work with a definitio~ 

concerning a tax rate. Students could have approached the problem using either 
numbers and operations or algebra and functions to represent and model a 

situation involving variables. The first part of the problem, requiring application 
of the understanding of an effective tax rate of 5 percent, should be accessible to 

most high-school seniors. However, the second part -- determining whether or 

not the tax rate could be 6 percent -- requires an understanding of the conditions 

under which an equation has no real solution or some understanding of the 
concept of limit. Students were provided with a scientific calculator for this 

question. 
In "Patterns of Squares," students were asked to use elementary algebraic 

concepts as well as basic numbers facts to explain why a statement is always true 
about the relationship among the squares of positive integers that end in the digit 

5. That is, explain why, when positive integers ending in the digit 5 are squared, 
the resulting integer always ends in 25. Twelfth graders also were provided with 

a scientific calculator to use in answering this question. 
The question about "Graphing the Path of an Object" required students to 

apply geometric and· algebraiC concepts. usually .encountered· in college 
preparatory mathematics courses. More specifically, students needed working 

familiarity with the Pythagorean relationship, the rectangular coordinate system, 

the concept of slope; and graphic models. They were asked to graph the path of 

an object and answer questions based on their graph. 
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This questiori 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 of your work. ..' -'. 

METRO RAIL COMPANY 

Month Daily Ridership 

October 14,000 
November 14,100 
December 14,100 
January 14,200 
February 14,300 
March 14,600 

The data in the table above has been correctly represented by both 
graphs shown below. 

Graph A Graph B 

I 
j 

r 
14,600 

I 

V 
/

/ 
~ ~ 

.... > u u 0 <l)o z 0 

/
/

V 

22,000 

~ ~ 

1:4 14,5001:4 20,000 
~~ 
~ 14,400~. 18,000 

<l) ~i:'2 14,300 


~ 14,000 


~ 16,000 

~ 14,200....
.... 
~ o ~ 14,1000.12,000 

14,00010,000 

oo u > U 

o Z 0 

Which graph would be best to help convince others that the Metro Rail Company 

made a lot more money from ticket sales in March than in October? 


Explain your reason formaking this selection. 

Why might people who thought that there was little difference between October 

and March ticket sales consider the graph you chose to be misleading?·· . 


I 
L-____________~--------------------~~------------------------~ 
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This extended constructed·response question measures data analysis, statistics, and 
probability. Students' responses were scored using a four.point scoring guide that allowed 
for partial credit. Scores of 3 (Satisfactory) and '4 (Complete) are illustrated below. 

PERCENTAGE "SATISFACTORY OR HIGHER" 
WITHIN ACHIEVEMENT LEVEL INTERVALS

Grode 8 

I ' , 
Overall Percentage I Below Basic Basic' Proficient Advanced 

Satisfactory or Higher 261. and below· 262 to 298* 299, to 332· 333 and qbove* 
" 

20 7 
I 

22 35 *.* 

'. NAEP mathematics composite scale range 
•• ·Sample size insufficient to permit reliable estimates 

The following is a sample of a student response that received a Satisfactory score. A 
Satisfactory response to this question gives the correct response, Graph B, but provides an 
incomplete but partially correct explanation. ' 

~ '; -f-s4o-z.l-5 
Uf 50 ,...\Jc..h· 

, 
i 
I 

i 

! I 
, , 

The following is a sample of a student response that received the highest score, Complete. 
A Complete response to this question gives the correct response, Graph B, and'provides a 
complete explanation. ' ' 

.\ IE}) fiNn ,Ill/theml/tic., Report Curd 19 



·FOURTH GRADE 

READING ACHIEVEMENT 


, . ., 

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

Having promised Wilbur that she wO'uld save 
.hi~ life, ahe was determined to keep her prom­
ise. Charlotte was natu,rally patient. She, 
knew from experience that if she waited long 
enoug,h,afl,Y 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, 
simplel"Jshe said to herself; "Th~e way to save 
'Wilbur's life is to play-,a trick on Zuckerman. If ' 
I, can fool a bug," thought Charlotte, "I can 
surely fool a man. People are not as smart as 
bugs." 

• Students at the basic level are able to read the passage and 

then tell,what Charlotte promised Wilbur. 


, • Students at the proficient level are able to describe why 
~harlotte thought she could fool Zuckerman. 

• Students at the advanced level recognize that Charlotte 

cQmpares waiting for Ideas to entrapping a fly. . 




'EIGHTH GRADE MATH ACHIEVEMENT 

10-, 

. , The ,allowing sample questions show what a student at' or 
above the international average should know and be able to '.
do. . . 

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

A. 31.5 feet' 
B. 40.5 feet 
C.45 ,feet 

,0.63 feet 

2. The table shows the values of x and y, where x is 
proportional to y. ' 

What are the values of P and Q? 

x' y 

3 7 

6 Q 

P 35 

A. P= 14 and Q = 31 

,B. P == 10 and Q = 14 

C. P=10andQ=31 


, O. P= 14 and Q = 15 

E. P = 15 and Q = 14 


, . 
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