TRANSMISSION VERIFICATION REFORT

TIME : ©5/18/1997
NAME @ BERMAN

&% 1 3@13B845213
TEL : 3912841481

[

45N

e T

DaTE, TIME

Fist MO AMEME

DURATION .
FPAGE ()
RESULT
MODE

ME17 Z3:nl
1 3a4E481 A3
am: pg: 12

i
4

&

Qe
STaNDARD



http:lNAI'.1E

SoY U 13y

[0S

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 ED have provides us, and there is no
orderly way to explain or,sqrt them. Think of this as raw
material you can mold as you need 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 these 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.
T

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.

1 i i 1T -
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FOURTH GRADE
READING ACHIEVEMENT
ATTACHMENT “A”

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

Having promised Wilbur that she would save his life, she was determined to keep her
promise. Charlotte was naturally patient. She knew from experience that if she waited
long enough, a fly would come to her web, and she felt sure that if she thought long
enough about Wilbur’s problem, an idea would come to her mind. Finally, one mormning
toward the middle of July, the idea came. “Why how perfectly simple!” she said to herself.
“The way to save Wilbur’s life is to play a trick on Zuckerman. IfI can fool a bug,”
thought Charlotte, “I can surely fool a man. People are not as smart,as bugs.”

— Caame L, the "
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NAEP 8" GRADE NUMBERS AND OPERATIONS ITEM.

This question requires you to show your werk 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.

Trecna won a 7-day scholarship worth $1,000 to the Pro Shot
Basketball Camp. Round-trip travel expenses to the camp are $335 by
ajr or $125 by train.” At the camp she must choose between 2 week of
individual instruction at 360 per day or a week of group instruction at
$40 per day. Treena’s food and other expenses are fixed at $45 per day.
If she does not plan to spend any.money other than the scholarship,
what are all choices of travel and instruction plans that she f:ould afford
to make? '

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

Yes ‘ No
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 NAEP 8th GRADE MEASUREMENTITEM |

- This question requires you 10 shovg your work and explain your reasomng

You may use drawings, words, and numbers in your ex;:ianauon Your
answer should be clear enough so that another person could read it
understand you thinking It is important that you show all your work.

L18°0ON

Radio station KMAT in math City is 200 miles from radio
station KGEO in Geometry City. Highway 7, a stra: ght road
connects the two cmes

KMAT broadcasts cﬁfif be received up to 150 miles in all
directions form the station and KGEQ broadcasts can be
received up to 125 miles in all directions. Radio waves trave)
from each radxo station through the air, as represcnted below.

e

’ -
* : eSO NY Wave ;
Radio /0, 7 ) ave ;
. * ' . ¢ 3
Station v st
‘
™ - *

On the next page, draw'a diagram that shows the f&lldwing,

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

Be sure to label dlstam,es elong the hxghway and the length in

~ miles of the pa:t of the hlghway and where both stations can be

recetved.
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Q5. Three-fifths of the students in a class are girls. If 5 girls and 5 boys are added
' to the ¢lass. which staternent is true of the class? i

A.  There are morc girls than boys.
B. Thereare the saxrf}; number of girls as there are boys.
. : 1

C.  There are more boys than girls. oy
D. You cannot tell whether there are more girls or boi?s from the
information given.
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ACMIEVING EXCELLENCE:

TIMSS AS A STARTING POQINT TO EXAMINE STUDENT ACHIEVEMENT .

i

A.

©

A rubber ball rebounds to half the height it drops. If the

* ballis dropped from a rooftop 18 m above the ground,
what is the total distance traveled by the time it hits the
ground the third time?

31.2m
40.5m
45m o %

. 83m

Item 3

Singapore (I

#

16

An

The length of a rectangle is 6 cm, and its perimeter is

cm. What is the area of the rectangle in square

z! 2
- —— Gr2iz

swer. \2‘ | ‘

centimeters?

: Item 4 -
singapore (KT
Korea § ‘
Japan
us. :w % corrsct

Item 3 wias difficult for students in
all the countries. Still, nearly half the
U.S. eighth graders selected the dis-
tance travelled by the ball if it only |
travelled downward, but didn’t travel
back up into the air between bounces
(option A).

It is uncléar why U.S. students
seem 1o use smgle-step ctracegxes to -
solve such ptoblems This could be
due to a less-_thawthoughtﬁal ap-
proach to solving the problems, an -
inability to de:xl with more than one
condition in a context, or poorly
developed readmg skills. The ten-
dency was present in items across all

content areas..
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ACHIEVING EXCELLENCE:

TIMSS AS A STARTING POINT TO EXAMINE STUDENT ACHIEVEMENT

provmg Thoughtful Proble
athemati

In this age of information and .
technology, society’s expanding use of,
data makes it imperative for all citizens

So

to have the faciligy to reason using
quantides. It is in this area of reasoning
‘that U.S. eighth graders often fell
behind their counterparts in Sin-
gapore, Japan, and Korea.

U.S. students have a tendency to
attempt to solve multi-step problems
as though they involved single-step
procedures. For example, in Item 1,
about one-fourth of the U.S. eighth -
graders shaded in 5 squares, presum-
ably because they did not account for.
the fact that the grid had 24 rather
than 8 squares. In Item 2, the most

prevalent mistake — made by one-third"

of the U.S. students — was to select the
amount of fuel used on the trip (op-
tion C) rather than the amount of fuel
remaining in the tank.

uSeU kb’gmw' of QSW’P{"

[ e ! [

5

Shade in 5/8 ot the unz,it squares in the grid.

7 A

:

Singapore
Korea K
Japan §

uUs.

[P

A car has a fuel tank {hat holds 35 L of fuel. The car
consumes 7.5 L of fuel for cach 100 km driven. A urip of
250 km was started with & full tank of fucl. How much fuel
remained in the fank at the ead of the trip?

A 6L

4

B. 1765L
, €. 1875L N
i D. 23.75L
Itemz
Smgapom ' 70
Korea % o
us. Yo corvect
. data not sualalle for fapan
— -
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ATTACHMENT “Cc”
Other questions that could be asked about Charlotte s Web:

There are four types of questions in NAEP Below are examples of questmns relcted to
the excemt from Charlatze s Web that fit into each of these categories.

Forming an Initial Understanding
Based on ihis paragraph how would yéu describe Charlotte to a friend? EInclude evidence
from the passage to support your description. - .

Based on this excerpt from Chaﬂotté’sg\"v’eb, how does Chaﬂottg intend'to .save Wilbur’s Iife?
Devélopinlg an interpretat_ién ‘ | |
Why did Charlotte just ‘wait ,uniil an idea came to her? |
Why was it necessary for.Charlotte to be patient?
Personal Reflection and Response

Describe how Charlotte compaces to one of your very spccml friends.

~ In this excerpt Charlotte says, “People are not as smoart as bugs.” Why does Charlotte thmk
this is the case? Why do you agree or dlsagree with Charlotte.

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

How does giving Charlotte 2 name and having her outsmart Zuckerman change the way you
think about spiders?

o
3

pla LTB°ON . ‘ B L2102 L6/51/50



Ul Tercsa wants to rcwrd 1> songs on tape. The length of ume each song plays
foris shown in the table. :

me————
—

Song ~ - Amount of Time .
1
2
3
4
S

2 minutes 4] seconds
3 minutes 10 seconds
2 minutes 51 seconds

S Sm'i'nutes
| 3 minuces 32 seconds

ESTIMATE to the nearest minute the total ime taken for a.u five songs to
play and explain how this estimate was madc.

8000000000660 0068dd8dbdddddddddé
1L

Estimate:
- i
Explain: ‘ i
Id
i
{
1:.1' 1’1
s »
) Reprogused from TIMSE ?cpnln‘mg heen Roed S Copyright © 1994 by IA, Tho Mague
PatA | S o
; . immamnal Average
\ o o Pereem of Students imemadgonal
Subjeet | am Key ~Contaet Categery Performance Aesponding Correcdy Difficuny
. - Expectaton upger Gféd?: Lower G;ade ingex
E— ' Fractions md Number o , N S o
Mabomaics z:: Sense - Solving Problems 5% ‘ S3% 631

428
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QETIONAL FORM 40 (7 001

FAX TRANSMITTAL 4ot psges 6

)

Daptragency : Hnong, o
\N‘\A/ é-\’t (4% NT TO EXAMINE STUDENT ACHIEVEMENT
——————— Fax s AN E Fax # . -
NEN 7520-01-317-7368 STy GENERAL SERVICES ADVINISTRATION
TIMSS found that the content of : : ' 3
U.S. mathematics classes is not as

advanced as in the top-performing

“countries, and this is reinforced by the 6 0
achievement results. When the concepts
were more specialized, such as in ' 2 2
measurement and geomery, U.S. ) A

7

eighth-grade students had particular

d1fﬁc.u1§y'. For exarnpl;e, ItcTz::s tand3 . How many uriangles of the shape and size of the shaded
required understanding of important triangle can the trapezoid above be divided into?
concepts in perimeter and area and '

4

of the properties of rectangles and A Three
triangles. Item 6 indicates that st- B. Four
dents-also may have insufficient . @ Five
understanding of some, concepts in
analytic geomeuy. \ D. Six
) Singapore
Korea
Japan
A straight line on a graph passes through the points (3,2)
and (4,4). Which of these points also lies on the line?
A (LD
ltem 6 - - B. (24
Singapore QYL
Kores ;
Yapan RO 1P 63
us. % correct E. (6,5)
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' ACHILVING EXC'ELLQNCE: TIMSS AS A STARTING POINT TO EXAMINFE STUDENT ACHIEVEMENT

B

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

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

a2, 33 33
3\ 38

- Answer: 38

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

 Item 7
Singapore
Korea
japan

U.s. lllllllll!!! Y% currect

A

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

- 3n

o

A

B
C
D.
® s6:-5)

< £
7

The importance of extending and
creating patterns is srressed in the
NCTM Curriculum and Evalualion
Standards for School Mathematics' (see
TIMSS as a Starting Point to Examine
"'A’Iéaching for excerpts of the NCTM
Sundards). The results on several

~TIMSS items, including Item 7, sug-

gest that U.S. eighth graders could use’

more emphasis in this area. ‘
Students also had difficulty with

more traditional algebra items such as

those that required simplifying, evaluat-

ing, and writing expressions. For ex-

ample, about half the U.S. students were

not successful in identifying the

‘correct expresSion to represent the

number of Clarissa’s hats (Item 8).

. Item 8
Singerere NN T
Korea |
Japm LGRS

Us. |

% correct

ré
! National Council of Teachers of Mathemnatcs.
Curriculum and Evaluation Standards for School
Mathemntics. Reston, VA: National Council of
Teachers of Mathematics, 1988,
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ACHIEVING EXCELLE&CEZ TIMSS AS A STARTING POINT TO EXAMINE STUDENT ACHIEVEMENT

An algebraic equafion with an
unknown variable could have been
used to solve Item 9, although only
about 10 percent of the U.S. cighth
graders used this approach. Most
students used basic operations, but

* were unsuccessful in providing a
correct solution. Regardless of the
approach used, just 25 percent of the
U.S. eighth graders answered this
item correctly compared with 71 per-
cent of those in Singapore.

4 4

There are 54 kilograms of apples in two boxes. The

second box of apples weighs 12 kilograms more than the

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

Show your work.
SO

9‘

Percent of Students Using Fquation

Singapore
Korea
Japan
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ACHIEVING EXCELLENCE: TIMSS AS A STARTING POINT TO EXAMINE STUDENT ACHIEVEMENT

m’ « ’ ' Items 10, 11, and 12 i‘llustra‘te a
— - range of TIMSS items involving
Peter bought 70 items and Sue bought 90 items. Each proportionality. All were very difficult
item cost the same and the items cost $800 altogether. : for U.S. eighth graders, highlighting
.. How much did Sue pay?

the need for further work on this
important kind of mathematical

. . , reasoning.
‘)'ft'/ O - v
Arnswer: d ‘ . .
' ————
Item 10 o
— 3
Korea [
Japan
us.
" The table shows the values of x'and y, where x is

proportional toy. -

x 3 6 P

y 171 @] ~ S
What are the values of P and Q?
A, P=1l4andQ =3l ‘ ‘

ndQ | o Item 11
B. P=10and@ =14 ' ] a Singapore ‘
C. P=10anQ =3l - | . Korea |
‘ , Japan {
D. P=l4andQ=3! ' Us. % correct
@ P=13andQ = 14




AL L I L R VI P

Ty U

ACHIEVING EXCELLENCE: TiIMSS AS A STARTING POINT TO EXAMINE STUDENT ACHIEVEMENT

Item 12-a
Singupore ‘ ‘ Tiwo boxes of square-shaped cardboard pieces are available to
Korea make a larger pattern. There are 4 small squarcs in each
Japan piece. ‘

u.s.

” % cci

~ All pieces in Box 1 look like E
All pieces in Box 2 look like E

In the required pa(iem, for every piece from Box 2 there are
2 pieccs from Box 1. ‘

Item 12-b

(@ If60 pieces from Box 2 are used in the required
pattern, how many pieces will be needed altogether?

i

Answer: ) go

(b) What fraction of the small squares in the required-

pattern will be black?
Answer: 5

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

items?
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Smple Questions
and Student Responses ~ Grade 4

Story: ‘ |
'Hungry Spider and the Turtle '
“Hungry Spider and the Turtle” is a West African folktale that humorously debzféts hunger and
hospitality through the actions and conversations of two very distinct characters.: The ravenous and
generous Turtle who is tricked out of a meal by the gluttonous and greedy Spider finds a way to turn
the tables and teach the Spider a lesson. '
Questions:

Who do you think would make a better friend, 'Spidgf or ’f\lrﬂe? Explaix; why.

Reading Stance: Personal Response

Reading Purpose: Literary Experience

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

*Percontogs “Acoptable” withia
Groded | " Achlevement Lovel Intervals
Overoll Porcontoge | Bask |  Profidest |  Advanced
“Accoptoble” | - 208-237° | 238-267* | 268 and chove®
62(1.4) 702N | 80(2.1) *
'd&mmwmé

fll&lnﬁmdnﬁm“iuﬁhiﬁmnﬁ
the estimated percerrtones appecr i poreatisesas. 1t con be soid with 95 percant certainty that for sach papulation of
intarast, the vakue for the wiols populkstion is within pls or mincs fwe stendard srrors of the estimats fur the somgle.

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 dmner
»D. To appear generous

Reading Purpose: Literary Experience Reading Stance: Developing an Interpretation

‘ - Percentoge Correct within
Graded | Achievement Lovel Intervals
Overall Percontage |  Bask | Profident |  Advanced
Correct 208-237° 238-267° | 268 and above®
C w0 | see | BE9 | ¢

Mmenmmmm * Sumple size insutficient to permit religble estimate. Th-mdml:mof
the estimated percantages appear in 1t con be said with 95 parcant cartainty that for sach populotion of
interest, thmfmbm within phus or mins two stondard srrors of the estimats for the sampls.




Think about Spider and Turtle in the story. Pick someone you know, haveread
about, or have seen in the movies or on television and explain how that person
is like either Spider or 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.

: Percentage “Essential” or Better within
Grode 4 . Achievement Lovel Intervals

Overall Percentoge Bask | Profident | Advomced

| “Essential” or Betted  208-237° 238-267* | 268 ond above*

208 | Bes | suee | -

« NAEP Reading composite sck range. ™ Sample szs inafficiet fo permit roible esimate The stonderd errors of
the estimated pertantuges oppenr in perentheses. It can be said with 95 parcent certointy that for sach populetion of
intarest, the valus for the whole population is within plus or minus two siondard srrors of the astimats for the somple.

Sample response (scqfe of 3): - ' o
| o Q “ ‘COM_ mIned Palr/ch
In_ the bagk ~ ¢a ’(‘\99( I:qiaﬂ 14 the
Curj ?Oafol, He “:)s qd-ﬁlxh/ Lik Spm(e/
e ants. A h p é’ﬂmf | Bys, -
%( @n’z‘(' nomed  [Ymrit _im »}W’
JZ@< v }S Ha+ 2&-\05/!/5%?\5 M/J /’7Q
o _shace the toys with Pk’

Responses scored Essential (score of 3) demonstrated adequate understanding of the character
of Spider or Turtle by providing any story-supported character trait and relating or linking
that trait toa fictional character or real- hfe person




éa;nple response (score of 4):

u\, e Amﬁw I\,UWU/\/\JC)A e
the aobdik Un Ao bonk Ty
,Lg;m Qucn Jsecounde xhe, AcdHAt
BUAY ok e Csdd Ttk
amaAtepdk khe fuatéa QBA\UJ,Jc ntlo
AN Ay amne 'm- * ho Tuatle am
Ths Hheot foco becoun  the
W cutarm.ontaol tdne /\ab Cﬁf

oM ww&\ g, r\m‘)..

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. .
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Amanda Clement:
The Umpire in a Skirt

Marilyn Kxétz

I T WAS A HOT SUNDAY AFTERNOON in Hawarden, a small town in western lowa.
Amanda Clement was sixteen yeiirs old. She sat quietly in the grandstand with her
mother. but she imagined herself right out there on the basebail 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 girls were not supposed to participate in
‘sports. But 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 daughter to umpire a public event, but at last Hank -
and Méndy 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 plays on the four bases as well as strikes and bails. |

Mandy was five feet ten inches tall and looked very impressive as she accurazely ‘
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 umpmng games in North and
South Dakota, lowa, Minnesota, and Nebraska. Flyers, sent out to announce upcom-

“ing games, called Mandy the “World Champion Woman Umpire.” Her uniform was a

long blue skirt, a black necktie, and'a white blouse with UMPS stenciled across the
front. Mandy kept her long dark hair tucked inside a peaked cap. She commanded
respect and attention—oplayers never said, “Kill the umpire!™ They argued more .

politely, asking, **Beg your pardon, Miss Umpire. but wasn't that one a bit high?”

Mandy 1s recognized in the Baseball 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. ‘ , o ,

Mandy’s earnings for her iyork 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 died 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.

WOO005843

Tamanda Clement The Hmnire 1noa Skirt™, by Marilvn Kratz.



Example 1 -- Grade 4 Basic

Which event came first in dy’s career?

Question Type: Developing an In erprctatioh _ .
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
comparing Mandy to other umpires.

discussing important events in Mandy’s life.

describing the game of baseball.

. providing details about life in the early 1900’s.

SOk

Question Type: Demonstrating a Critical Stance :
Overall Percentage Correct 49 (1.5) Conditional Percentage Advanced Interval: 89 (9.5)



Example 3-- Grade 4 Advanced

lee three examples showing that Mandy was not a qultter.

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. -

o She alWays was understanding. She is caopérative. She hates to
be mad, always happy.

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

o 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.

e Women were not sup?osed to. She didn’t stop cause she was a
woman. She didn’t stop if people didn’t like here.

o Sheplayedina Iot of games. She became a coach. She became a
teacher in sports.

. One is her mother did not want her to umpire but she persuaded
her mother to let her. She 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: Developing an Interpretation
Overall percentage correct: 42 (2.0) Condltlonal Percentage Advanced Interval: 88 (5.6)

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

e That she was an umpire.

e She could (mly play if umpire wasn’t there. Sne had to watch of
the umpire was there. '

e Hank lzeip her with her baseball.

¢ Acceptable responses indicate an understandmg of how Hank assisted
Mandy by letting her umpire.

e He is the one who asked her to umpire his team’s game.

e Hank asked Mandy to umpire his game first. Then, when people
saw how good she was they wanted her to ump:re 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 IMPORTANCE OF EXAMPLE Of CHALLENGING bTUDENTS
IN READING AND MATH

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

basics to get ahead.

. Strong schools with clear standards of achievement and discipline are essential to our
children-and our SOClely

* These standards are needed to help instiil the skills, fundamental Amedcan values, and

hard work that our children need to get on the right track.

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

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

» If you don't know where ydu' are trying to go, it is hard to get there. This is trueif you
are dniving a car, building a-house, or running a small business, or reading well, or

* mastering math. To succeed, you need to know of what success looks like so you know -

how to work to get there. The same is true in education. If parents and students and
teachers don't know where they are headed --what they agree students should know
and be dble t6 do --it 15 hard to all pull together to get there. |

. Smdems know this. 70% of hxgh school students say that thcy would pay more
attention to school work and learn more.if standards were raised and consnstenﬂy

 enforced. (Public Agenda)

« Parents know thxs 60% of Amencans say that standards are too low in thell' own local
school. (Pubhc Agenda) ‘ ‘

» Two critical areas are readmg and math Every chzld should read mdependenuy by the o

end of third gradefstart of fourth grade. Every child should master cha.llcngmg
mathematics, including the essentials of algebra and some geometry, by -
the end of 8th grade

B
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Board 3: How do we know if we are meeting our standards? The best way for parents
and teachers to know how their students are doing is to check themselves
against what is expected. The widely regarded National Assessment of
Educational Progress tests at grade 4 in reading and grade 8 in math
demonstrate what we should expect of our students.

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

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

« Need to read mdependently by the end of third grade/stan of founh grade in
order to read to learn other subjects--history, science--in the later grades.
Students who read who read well early are more hkely to stay in school and do .
well than those who do not.

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

o Board 4: Read passages [Charlotte’s Web--See attachment “A”|

Board 5: A fourth grade student rea‘ding at the:

“Basic” level can recogmze most words on the page, understand the questlon :
being asked and identify :mportant information.

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

 “Advanced” level can do everything a proficient reader can and also can . ' L
provide much more information than ;s—needed to just answer: quesnons e
about what has been read. T e T
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voa

" Board 6: (note:/if boatd 6, may not néed board §) -

4IB'ON

Basic: keeps her word, patient, confident

* Proficient: Charlottc works hard to keep her word At the beginning of the

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

| Advanced: Charlotte was a lr;yd friend who kept her word She was also very

cleaver. In this paragraph Charlotte thinks about how she can keep
her promise to save Wilbur’s life by tricking Zuckerman. Her idea
her the small'spider a way to outsmart Zuckerman who is much
larger than she is.

.

» A “basic” answeris a solid answer that virally every child should be able to do.
For this great passage from Charlotte’s Web, one question you might waat to ask
a 4th grader 1s thm

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

A student at the basic level would be able to list characteristics that are described
in the paragraph For example they might say that any of the following traits

described Charlotte: keeps her word, patient, confident, cunning, cleaver, smart

A student at the proficient level would list one or more of those characteristics
and make references to a particular sentence in the passage. For example they
. might write:
Charlotte works kard to keep her word, At the begimring of the
paragraph she made a promise to Wilbur and by the end of the
paragraph she figured out haw to do it. Charloite was gomg 0
play a trick on Zuckerman :

A student at the advance level would mclude more than one trait, and assocxated

explananons For example, they might write:

r

cleaver. In this paragraph Charlotte thinks about how she can
keep her promise to save Wilbur's life by tricking Zuckerman. Her
Idea gives her the small spider a way to outsmart Zuckerman who.
is much larger than she is.

Of our fourth graders aJmost 40% are below basic. That nmeans that they can not
read this paseage and have a solid understandmg of it. They can ’t do that basic

L2102

¢+ . Charlotte was a loyal friend who kepl her word. She was also very

L6/51/58
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answer I descnibed. And, only about 39% of all our students perform at the
proficient level or above. .

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

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

¢ To be able to answer this question, a student has to understand x, and then has to
 think through a couple of steps--ﬁrst he has to x, then he/she ha; to y and he/she
bas to put it together 1, W

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

Board 8: Example of student response to math question

« This student understood the question.- You can see how she did x, theny........

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

- «.[add 1-2 points on imponahce of mathematics)

418°0N ST I L2iee
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FOLLOWUP DISCUSSION WITH AUDIENCE

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

‘a.l Perhaps middle or junior high teachers could tell us why it is so important for children to
read well by the end of the 3rd gradefatart 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 whéther 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 employcrs need today in terms of reading, math and writing skills?

e. What does it take today to be accepted in colleges and to be successtul in terms of
readmg, math and other skﬂls?

2. Itis clear reading well is absolutcly essenual But how do we help children read better?

a. We have some teachers and principals who done some remarkable things to boost
student achiévement in clementary school, especmlly readmg What needs to be done?
What works"

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

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

b. There are places that have rcally turncd around thcxr mathemaucs programs What can
we leam from them‘? :

sea  .1B°ON - o C S wee L6/51/58
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FOURTH GRADE
READING ACHIEVEMENT
ATTACHMENT “A”

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

Having promised Wilbur that she would save his life, she was determined to keep her
promise, Charlotte was naturally patient. She knew from experience that if she waited-
long enough, a fly would come to her web; and she felt sure that jf she thought long

enough about Wilbur’s problem, an idea would come to her mind. Finally, one moming
toward the middle of July, the idea came. “Why how perfectly simple!” she said to herself,
“The way to save Wilbur’s life is to play a trick on Zuckerman. IfI can fool a bug,

thought Charlotte, “I can surely fool a man. People are not as smart as bugs.”

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

proving Thoughtful Problemy-
- hermati

In this age of information and

So

technology, society’s expanding use of
data makes it imperative for all citizens
t0 have the faciliey to reason using
quantiges. It is in this area of reasoning
that U.S. eighth graders often fell
behind their counterparts in Sin-
gapore, Japan, and Korea.
~ US. students have a tendency to

~ attempt to solve multi-step problems
as though they involved single-step
proced{xres. For example, inItem 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 mistake — made by one-third
‘of the U.S. students — was to select the

- amount of fuel used on the trip (op-

tion C) rather than the amount of fuel
remaining in the tank. '

‘/ u5€ Ci &gmm:gs af— QSWP{' _'

Singapore
Korea
Japan

Us.

B. 17.65L
€. 1875L

D - 2975 L~ IR P

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

A 16.25L _

a1

418°0N
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ACHIEVING EXCELLENCE: TiMSS AS A STARTING POINT TO EXAMINE STUDENT ACHIEVEMENT

A

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

A 312m
B. 405m
@ 45m,
D. 63m
Singapore
Korea §
* Japan |

US. |

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

Answer: | &

'Z! k3 o )
A " exnldi 1

Item 3 was difficult for students in

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

+ all the countries. Still, nearly half the

travelled downward, but didn't ravel

back up inte the air between bounces

(option A).
It 1s unclear why U.S. students

seem to use single-step strategies to

solve such problems. This could be
due to a less-than-thoughtful ap- .
proach to solving the problems, an
ina'bilily' to deal with more than one
condition in a context, or poorly
developed reading skills. The ten-
dency was present in items across all
content areas. .

~ L18°ON
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QS. Three-fifths of the students in a class are girls If 5 gi'rls‘and 5 boys are added
1o the class, shich staternent is true of the class?
§

A. Thercare mérc‘girls than boys.
B.  There are the same numbcr of girls as there are boys.

C. Thereare more bofs than girls.
D.  You cannot tell whether there are more girls or boys from the
information given. L

7
.
) Wﬁ@ﬁ;mmﬁmhdmﬂmm W«oxmwl&mm

- imemational Average |~ R
= Lot A Ao : " i Percent of Swdens tvtemational 1.
sutjer |mamxey| - Contenc Category | - Pedormance - Respanding Comactly | "Oifficutty |

. 2l . Wmmﬂ Upper Grade: Lowsr Grade index .

Mahemstics | A Proparianslity . Selving Problemt o g% o ©% 487

) bbldddd i b330 53335333B333344 .4
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U1, ‘I‘cr;:sa wants to reccord 5 songs on tape. The length of time each song plays
foris shown in the table. '
- — - ' -ﬁ___qﬂ
_Song Amount of Time .

1 2 minutes 41 seconds
2 3 minutes 10 seconds

, 3 2 minutes 51 seconds
4 - -3 minutes
S 3 minuces 32 seconds

ESTIMATE to the nearest minute the total ime taken for all five songs to

play and explain how this estimate was madc.

—‘, Estimate:
Explain:‘ '
- - Pepotused tm;mss rq»u'euz hom Post, Copysight § 1994 by E&mm e h R
- Part A
) Intemational Average .
. N : - X Pereerm of Students imemaconal’
Subject [MemKey|  Comont Calegery . Perommance | Responding Comrecdy | Difficumy
. S - Expectation | ypgor Grade' Lower Grade|  ndex
Mubomics | 27| FREMBARIT ) Solving Prottems 3859 631
28 .
: : /5160
118 L18°0N ;a‘ 2. LB7a1/,




NAEP 8th GRADE MEASUREMENT ITEM

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

- understand you thmkmg, Itis xmpornam that you show all your work

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

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

- received up to 125 miles in all directions. Radio waves travel
from each radxo station th:ouoh the air, as represented below

e

" —_— M .
ST~ Iv—Rasadio
’,’I‘I"\‘\‘ % w
»
Radlo ‘l ‘l" ‘\“& ¢ ave
i e L,
Station SRR

-

On the next page, draw a diagram‘.that shows the fdlldwing

e Highway 7
e The location of the two radio stations . :
e The part of High 7 where both radxo stations can be rccezved

Be sure to label distances along the highway and the length in
- miles of the part of thc hxghway and where both statlons can be
recclved : v

zid  L18°ON
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NAEP 8" GRADE NUMBERS AND OPERATIONS ITEM

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

_ answer should be clear enough so that another person could read it and
understand your thinking. It is important that you show all your work.

Trecna won a 7-day scholarship worth $1,000 ta 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 2 week of

" -individual instruction at 360 per day or 2 week of group instruction at

~ $40 per day. Treena’s food and other expenses are fixed at $45 per day.
If she does not plan to spend any money other than the scholarship,
what are all choices of travel and instruction plans that she could afford .
to make? :

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

AYes | ~ No

e
LAy
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'ATTACHMENT “C”
Other questions that could be asked about Charlotte’s Web:

There are four types of questions in NAEP. Below are examples of qu estions related to
the excerpt from Charlotte’s Web that fi ¢ into each of these categones

Formmg an Imt;al Understandmg

Based ou this paragraph how would you descrxbc Charlotte to a friend? Include evnderxce
from the passage 10 support your description.

 Based on this excerpt from Charlotte’s Web, ho_w does Charlotte intend to save Wilbur’s Jife? | ‘
Developing an interpretation
Why did Charlotte just wait until an idea came to her?
Why was it necessary fo.r Charlotte to bé patient?
Personal Reﬂecti#n an& Response |
- Describe ﬁow Charlotté compares to one of your very sﬁecial friends.

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

¢

. Crmcal Stance '

Based on ewdence from this excerpt from Charlotte’s Web, descnbe at lcast two ways that
the author mnkes Charlotte more tha.n Just a bug

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

pig  L18°CN - P ) | L2802 . L6/S1/58-
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4th Grade Reading Success
Advanced = can also provide more explanatory information
- Proficient = g:ah quickly recognize WOrds and summarize passage’

Basic = can recognize most words and identify information



4th Grade Reading Success: General Standards

Basic

. canv'recognize most words on the ﬁage
. can understand tﬁe question Eeing aél;ed
. can identify important informgﬁon
| Proﬁcient‘
. can quickly recognize words
. | can sUmmariz¢ a passagev

can pick out specific information

L

can describe the way author presented the information

Advanced

. does everything proficient reader can

. can also provide much more explanatory information



4th Grade Reading Succeés: 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
e describes multiple characteristics
. makes appropriate references

. makes associated explanations



Student :AI’ISWeI‘--B asic Level

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

Basic Level
. simply lists characteristicé described in the passage
Student Answer

keeps her word, patient, confident [presént in student handwriting]




.,Stude.nt 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 shé‘ made a

promise to Wilbur and by the end of the paragraph she figued out how to do it. Charlotte
was going to play a trick on Zuckerman.[present in student handwriting] '




Student Answer--Advanced Level

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

Advanced Level

. describes multiple characteristics and associated explanations

Stﬁdent 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 glves 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 of VU.S. Students at or Abbve;..
Advanced-ilev‘el: %
Pfoﬁcient level = 30%
Basic 1e,vel‘-- 60%
===> 40% of smdéqts below basic level on 4th grade reading.

Sourcs: 1994 NAEP
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of these pomts also lies on the line?

A LD

A strmght lineona graph passes. through the pomts (3.2)and (4 A). Which

i

B. | (24). .
C. : (5,6).
- ! . ) 13 :
‘D. 1(63)
E. (65
i
A
v ’ Y,
:
| '
Reproduced from TIMSS Populition 2 lem Posl, Cepyright © 1994 by IEA, The Hague’
. intarnationa! Average
. . . . Percent Pf Students International
Subject ttemn Koy Content Category Perormance Responding Cortectly Difficulty
‘ : . Expactation Upper Grade: Lower Grada Index
Mathematies (o Geometry Solving Problems 41% 38% - 597
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‘r
-~
. ’:
-y
-y i 1 ' 1 . 1 :
I9. Inabagof cards 3 are green, ) are yellow, 3 are white and yl are blue.
> If someone takes a card from the bag without looking, which color is it
- o : |
' most likely to be?
-
-~y A. White
v B. Ble
= C. Green
* .
- 4 D. Yellow
¢ ’ ‘ s
~
w ’
3
g
! . ‘
: Ve
Rcwu;cd from TIMSS Popul’aticm?. Trem Pm!; Capyright © 1994 by IEA, The Hague
1. ! International Average
’ - . Percent of Students | jmemational
Sublect | ltem Key Content Category Performance Responalng Correctly Difficuity
' . Expectation Upper Grade; Lowsr Grade|  Index
- Daus Representation, Using Camph%x 4 .
Mathematics Amlysis & Probability | Procedures 7% 60% 450
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K5. The length of a rectangle is 6 cm, and its perimeter is 16 cm. What is the
area of the rectangle in square centimeters?

H - 4
Answer:;
\ ,
5
Vd
. \
i
> - N L El . -
Reproduced from TIMSS Population 2 ke Pool. Copyright @ 1991 by E& The Hague
N international Average
S ‘ Percent of Students trternationat
Subject | flem Key Cortent Category Performance Responding Corractly Difficulty
' ' Expectation Upper Grade Lower Grade| — !ndex
Mathematics ;:;i | Measurement Solving Problerms wor 0 2% 613
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‘K7. A drawer contains 28 pens; some, whitc, somc blue, some red, and some

gray. If the probability of selecting a blue pén is % how many blue pens

are in the d{awer?,

A. 4
‘B. 6 . ,
N : 4 .
C. 8 5
D 10 .
E. 20
é
1
.
: ‘ ‘,
4
* Reproduced from TIMSS Popelarian 2 Tiem Pool. Copyright © 1994 by IEA, The Hague
5 . . R .
e - - _ . ~Intemational Average
’ P Parcent of Students. {Atarnatianal
Subject | emKey{.  Content Category Perdormance Responding Correctly Difficutty
: ‘ Expectation - Upper Grade Lower Grade|  Index
Mathersaties | -C Daia Reprosentatian. " Solviag Problems $3% -, es% 550
I Analysis & Probability B’ ‘ . B
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v
K8. These triangles arc congruent. The measures of some of the sides and angles
- of the tiangles are shown. : ’
What is the value of x ?
‘ .
A 52
B. 55
C 65
D 73
E 75
. . Ve & ,
. .
‘chm&nc:d f.'vm"TIMSS Population 2 Item Pool. Copyright @ 1994 by IEA. The Haguo
. ) ' {nternational A\)erage .
' k . Percent of Students tnternational
Subject | hem Key Content Category ~ Performance Responding Correctly Difficulty
' Expaciation Upper Grade Lower Grade|  !ndex
\ ; Performing Rmmnc ‘ ‘ .
Mathemstics B Grometry res s 35% 27% 639

32
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x| 3 |6 1 P
y 7, @ 35 -

! | |
What are the values of Pand 0 ?
A. :P=14and Q=31

!

B. P=10and Q=14

L

C. P=10andQ@=31
D. . P=14andQ=15 .

E. ;P=15ad Q=14

g

Reproduced from TIMSS Population 2 ltem Pool. Copyright © 1994 by IEA. The Hague
-~ o el

imemational Average
Percent of Students international

Subject | ltem Key Content Category |~ Performance Responding Correctly | Difficulty
i ' - Expectation Upper Grade Lower Grade|  Index -

i . : ) . R
Mathematics E. Propordonality Performing Rouune 24% 20% 693
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N17. A car has a fuel tauk that holds 35 L of fuel. The car consumes 7.5 L of fuel
for each 100 km driven. A trip of 250 ki was started with a full tank of fuel.
How ruch fuel remained in the tank at the end of the trip?
A 1625L
’ B. 1765L
C. 1875L :
D. 2375L - s
3
i
t
!
H
Y
il
N B
.
f
o k:procm f1om TS5 Population 2 hem Pool, Copyright @ 1994 hy IEA. The Hague
o\, f L
_Imemational Average
i i PQFC@I’R ot Students [nwmétiona[
sudject | hemKey| - Comtent Category Pertarmange Responding Correctly Ditficulty
i Expectation Upper Grade Lower Grade]|  Index
Fractives sud Number Safvine Problems ) 611

9% 35%
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O1." The-graph shows the distance waveled before coming toa stbia after the

w
‘

-‘ brakes are applied for a typical car raveling at differcnt speeds.
A 8 ‘ :
o
L’ 120
. 1007 -
4
: % 80
L - 2
2 P
< 40 T 7
a' 7. //
?0 L
-t L )
T et —’-:/ ; j.- 1 ; o L
§0 10 20 30 40 50 60 70 80 90
i Car Speed (kilometers per hour) - - .

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

A. 48 km per hour

B. 'S5 km per hour

C. . - 70 km per hour

¥

D. :_160 km per hour

AR

i : -
3 {
chmducnd from TIMSS Population 2 Irem Pool. Copyright @ 1994 by [EA. The Haguc
< .
Intermational Average
. R o Percent of Students Imarnationa)
Subject | ttem Kéy Content Category Pertormance Rasponding Correctly Difficulty
. : H ‘ , Expectation Upper Grade' Lower Grade|  |ndex
Mata Resresentarion., e e o= L__ ) o ) o 535
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QL.

}uan has 5 fcwcr hats man Maria, and Clarissa has 3 times as many hats as
Juan. If Maria has n hats, which of these represents the number of hats that

Clanssa has?
-
A, -5-3nm
¢ : . .
E Y
B. 3n
I3
C. 'n-5
D. "3n-5
E. 3(n-5) :
i
E‘
i
i
:
if
i ‘Reproduced from TIMSS Populdtion 2 Irem Pool. Copyright @ 1994 by IEA. The Hague
N .
Intemational Average
: ) . . Percent of Students International
Subject | Hem Key Content Category Parformance Hesponding Correctly Ditficutty
“ i Expectation Upper Grade Lower Grage|  'idex
Using Comolex '
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o Q4. The graph shows the heights of four girls.
“\a i
‘ﬂ 150 o
4 @ 125+
o y E 3 lm‘ - .
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. N Names of Girls
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e The names are missing from the graph. Debbie is the tallest. Amy is the
_ shortest. Dawn is taller than Sarah. How tall is Sarah? ‘ :
- R . ] ) b
. Y ' ' o
A. i75cm
B. 100cm
&
o C. f‘125’ cm
! D. 150cm
i
. . ‘ v *
3
i
i
}
. © Reproduced from TDMSS Popularion 2 Jiem Pool, Copyright © 1994 by TEA, The Hague
S international Awverage
! ] Percent of Students international
Subject itern Key ' Content Caregory Performance _ Responding Comectly Difficuity
i ' Expectation Upper Grade Lower Grade Index
Motmamaries | 5. | DWReprsausion | Using Complex 8% 8% 376




R8. The graph shows the d:stzmce traveled before coming to a stpp after the
brakes are applied for a typical car traveling at different speeds
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A car is traveling 80 km per hour. About how far will the car u'avel after the

brakcs are applied?
A 60 m
B. 70m
C. 85m
. .
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'R14. Peter bought 70 items and Suc bought 90 items. Each item cost the same and
the items cost $800 altogether. How much did Sue pay?

i

Answer: Suc paid
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S2. The figure consists of 5 squares of equal size. The area of the whole figure is
405 cm?.
Find the area of one square.
Answer square centimetcrs
Find the length of the side of one square.
. B . ) Y I
Answer : _centimeters
Find the perimeter of the whole figure in centimeters
Anstwer , .__cenlimeters
é . ' -
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. ' Ul. Teresa wants to record S songs on tape. The length of time each song plays
i for is shown in the table.
\] . .

Amount of Tiime < || -,
‘* 1 2 minutes 41 seconds
y ! 2 3 minutes 10 seconds
y -3 2 minotes 51 seconds

4 3 minutes
) 3 minutes 32 seconds
ESTIMATE to the nearest minute the total time taken for all five songs 1o
‘ ‘ play and explain how this estimate was madc.
— Estimare:
‘Explain: . o
e
-~
" * Reprodvecd from TIMSS Populutien 2 fum Pool, Copyright © 1994 by [EA. The Hague .
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Length
6 cm
1 a  In the space below. draw a new rectangle whose length is onc and one
— ~ . half times the length of the rectangle above, and whose width is half the width

cenumerers on the ﬁgun:-

Sl_‘iow, your work.

of the rectangle above. Show the length and width of the new rectangle in

b.  What is the ratio of the area of the new rectangle to the area of the first one?
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Grade 8 Question: Radio Stations

The Task .

This question requires you to show your work and explain your rcasoning,
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.

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

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

. /';',’,
Radio ._/1//_,
Station \\“ Al

. .On the next page, draw a diagram that shows the foliowing.
e Highway 7 ' .
e The location of the two radio stations
o The part-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 pant of the highway where both stations can be received.
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Possible Solution

200 MILES
— . "~

<

e 3
';Ond‘\‘,(« - ‘ \ /‘%Mi-'o

f—
mAr \ g } KGeo
" MILES (Gco“"]‘l

(s -ty

HGHwWAY T

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 Clty

Students need to assimilate and translate semantic
information in order to draw a diagram that graphically
depicts the location of the radio stations and Highway 7
accurately in terms of given boundary conditions. A graphical
approach to this task should enable students to determine
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 determine its length to be
75 miles. ' ‘

National Results, Scoring Guidé, and Sample Résponses

National Perceﬁt

for Each Category* Rating and Performance Category
16 (1.1) | o No Response

* The standard errors of the estimated percentages appear in parentheses.
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National Percent ‘ -
for Each Category . " Rating and Performance Category

45 (1.6; ‘ . 1 Incorrect -- The work is completely incorrect or

irrelevant, or the rcspcnse states, "T don't know."

u\skutiq -‘r\-»'o ""l)lb S“'\.{"

This INCORRECT response \m\«w% ¥t reci zw
does not relate the

information given in the _ ‘ ’
problem in a manner that C :

conveys either a meaningful Y 3\‘{-

problem solving approach or

an adequate solution. ' ' ?

\né‘ndd}'
7 | .

22 (1.2) .2 Minimal -- Diagram withonly cities, Highway 7,

: ~ and 200 miles labeled; or a dlagram that shows

some, but not all, of the given distances: 125,

‘150, or 200 miles. Minimal responses do not

récognize that the common broadcast arealsa
length along the highway.

This MINIMAL 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 rudirmentary
understanding. It does
not show the common
broadcast area as a length
along the highway.
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National Percent

for Each Category

13 (0.9}

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

4 {(0.5)

This SATISFACTORY diagram
shows a good understanding
of the problem. Although

the student correctly

labeled the conunon 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 miles 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. -

wsw

'ﬂ\ﬁ c]n . bg‘r‘ \'ﬁ lﬁead
NxTween A ¢b

Satisfactory —~ Diagram with citles, Highway 7. 200
miles, and all radio wave distances labeled and
identification of commeon broadcast area on Highway 7
as a length. At the same time, omits or incorrectly
computes length of the hlghway along which both radio
stations can be received. :

Hshway 7 200 A
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National Percent
for Each Category

1 (0.3)

This is a solid EXTENDED

response. The diagram

is accurate and well

labeled. Additionally,

below the diagram a

statement correctly

" concludes that the length
of the part of Highway 7

_ along which both radio
stations can be heard is
75 miles. ‘

Kating 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
miles in length.
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Performance Iﬁghlighfs: 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 situation.

TABLE 2.9 National Results for Demographic Subgroups for the Extended-Response
Task, “Radio Stations” ‘ )

Grade 8
Satisfactory

No Response | Incorrect Minimal Partial Satisfactery |- Extended or Better
Nation 6Ll 4506 202 1309  4(05) 10.3) 5(0.6)
Northeast 5 4265 2220 1525 50.2) 1 (0.4) 6(1.1)
Southeast 1820 50 (2.8) 17 0.7 12(1.4) 3(0.8) 0(0.3) 3(0.8)
Central 1222 43 2.6 26 {2.8) 14.(2.9) 5(1.3)- 1(0.2) 6 (1.3)
West 17 2.5) 4AE5 1 Es 1002 4.1 2 (0.9) 6 (1.4)
White 11(.2) 40 2.0y 26 (1.6) 16 (1.2) 5(0.8) 2(0.4) 709
Black 2@ 5540 8 {2.1) -4 (1.6) 1 (0.6) 0 (0.0) 10.6)
Hispanic 26 (2.5) 38 (2.9) 1120 4(1.3) 1 (0.6) 0.0 1(0.6)
Male 17(1.2) 46 (2.1} 19 (1.8) 13 (1.3} 4 (0.7} 1 (0.3} 4 (0.8)
Female 14‘(_1.?} 43 (2.0 24 (1. 12 (1.3) 4 (0.8) 2 (0.5) 6 (1.0)
Advantaged Urban 4.7 3232 30 (3.3 24 3.1 7 (1.8) 3(1.0) - 10(1.5)
Disadvantaged Urban 38 (4.6) 494 0 17amn 4 (1.0) 2(1.5) 0 (0.0) 2.5
Extreme Rural 15 4.9) 39 (.3 30 (5.6) 14 (4.8) 2 (1.OY 0¢0.5) 2(1.2)
Other 15¢1.5) 47 (2.2} 21 (1.4) 12 (0.9) 4 0.7 1(04) 5(0.8).
Public 1702 4508 2104 120 406 103) 5(07)
Cathaolic and Other Private 3 (1.6) 4227 25 (2.3) 18 (2.2) 6(1.3) 1(04) 7(1.4)

The standard errors of the estimated percentages appear in parentheses. Tt 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 emors of the éstimate 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 O percent or
" 100 percent, the standard error is inestimable. However, percentages 99.5 percent and greater were rounded to 100-percent and percentages 0.5
percent or less were rounded to 0 percent. Percentages may not total 100 percent due to rounding emor.

SOURCE: Nationa! 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 préblem, often copying a piece of information from the
prdblem 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'major{ty appeared. to be
essentially at a loss as to the nature of this task, about one-third did seem to have
~ some understanding of the information presented in relation to thé task required.
Approxunately 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 famlhar 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 pefcent
(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, lowa and
Minnesota, at least 10 percent of the students were estimated to. have provided
satisfactory or better diagrams. For five states, lowa, Minnesota, Nebraska, New
Hampshire, and North Dakota, the ma;onty of the students were estlmated to
have provided minimal or better responses. -
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Southeast
Central

Northeast
West

NATION

STATES
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Colorago
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47 (3.3)

40 (2.4)

percentages appear in parentheses. It can be said with 9 percent certainty that for each population of interest,
hin plus or minus

wit,
e difference {see Appendix for details). Percentages may not total 100 percent due to rounding error.

B b )

45 (2.4)
47 (34)

he standard error of S\

Dist. Columbia
Massachusetts
Michigan
New Hampshire
New Jersey
North Carolina
| North Dakota
Pennsylvania
Rhode island
South Carolina
Tennessee
TERRITORIES
Virgin Islands

west Virginia
Guam

Connecticut
Delaware
Indiana
lowa
Kentucky
Louisiana
Maine
Maryland
Minnesota
Mississippi
Missouri
Nebraska
New Mexico
New York
Ohio
Oklahorna
Texas

Utah
Virginia
wisconsin
Wyoming

SOURCE: National Assessment of Educational Progress (NAEP), 1992 Mathematics Assessment.
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Grade 8 Qu‘estion: 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
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 $1,000 to the Pro Shot Basketball
Camp. Round-trip travel expenses to the camp are $335 by airor $125

by train. At the camp she must choose between a week of individual
instruction at $60 per day or a week of group instruction at $40 per day.
Treena’s food and other expenses are fixed at 835 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 atford to make?

Explain your reasoning.

Dnhd 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 fixed 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 $1,000 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 = $685 to spend on travel and
instruction. Travel costs are either train ($125)
or plane ($335). Instruction costs are either
group ($40 x 7 = $280), 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 + $280 + $315 = $930
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" Possible Solution (éontinued)

Travel by train, individual instruction, and fixed
expenses: $125 + $420 + $315 = 8860

Travel by plane, individual ihstmction, 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 Respons¢s

National Percent

for Each Category* . Rating and Performance Category
22 (1.2) v ) ‘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 P&j e.\fef\i\*"““ﬁ othes

appears to be somewhat

on task but the work . ‘ . . oj\a
shouwn does not warrant ' .\»\r\g(‘\ ‘50\’\0\ Q(S\'\ '(3

- credit even at the ‘
minimal level. Yov wil\ otk 2%0.

* The standard errors of the estimated percentages appear in parentheses.
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Natjomal Percent
for Each Category

22 (1.2)

This MINIMAL response
does illustrate one valid
budget option, but does
not show any supporttng
calculatwns

15 (1.0}

This PARTIAL response

illustrates one acceptable
" budget alternative

(group and train) and

the corroborating

computational work.

Rating and Performance Category

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 considcr Treena's fixed

expenses).
‘ssw_, could taXe ‘i'\-e_ ¥rain
Yo CAK() have inOividvon)
\f\s"'(ucT\ar\ omé Q.ad' &Vc.rbaab
and not rvn out o-f' W,Q%
3 Partial -- The student a) indicates one or more coﬁcct

options; additional supporting work beyond the
minimal level must be present, but the work may
contain some computational errors; orb) demonstrates’
correct mathématics for one or two options, but does
not indicate the options that are supported by his or
her mathematics. :

rain ar B \be

A0
: aroup
qo 2> ar
K3 130
AV0 - 3&-{5“
AN

EARY

V71RO would she
a\\ ﬁ?&f‘\a‘ :

S\qe‘ C)U{\- '\‘ook “'W\Q
C.\nQO»Q@\'\" ones o \/\er*
c\horeed
now She has
Mooy \& Ft oder
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National Peréént
for Each Category

Rating and Performance Category -

2 (0.3) o 4

This SATISFACTORY response
illustrates two appropriate

budget options (both

individual and train and

group and plane) as well 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 a.nd complete.

235 315 # 380930
/000 >0

%ﬁ E“QQ% a
e TG

119




National Percent
for Each Category

2 (0.4)

This outstanding EXTENDED
response provides the
correct calculations in
terms of the excess dollars

that remain from the $1,000

scholarship, for the three
acceptable budget options.

Rating and Perfonﬁance Category

5 Extended -- The correct solution indicates what the
three possible options are and includes supporting
work for each option. ‘ '

\ 1ooo  Gg

- 335 =21
G6S Lo

- 180
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2.\, 000
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Performance Highlights: Treena’s Budget

As shown in TABLE 27, 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 one-fifth of the students left their papers blank. Another 37 percent could
not seem to make the translation from the problém to the required calculations. -
Many- of these -Tesponses, as depicted in the illustration, ignored the question
asked, instead providing a calculation or two based on numbers in the problem
or providing otherwise unrelated information. These students did not
communicate that they even understood the set of boundary conditions and how
they rel ated to the stated budget constraints.

TABLE 2.7 National Resuh:. for Demographic ‘sub;,mupe for the Extended- Resp(mse
Task, "Treena's Budget”

Grade §
i ) Satisfactory
Na Response | Incorrect Minimal Partial | Satisfactory | Extended or Better
Nation W A6 2202 1531.0) 2(03) 204 4(0.5)
Northcast , 23 (3 Man 2Aen 14 204 20.0) 40.0)
Southeast L 230 13100 223 A 2 (0.6) 1(0.5) 3(0.8)
Central ) o172 343y 25(2.6) 1% (1.6) 4 (0.8) 2Q1.2) 6(1.1)
West 26 (2.9 42 21 {220 17 2.5) 207 1(0.7) 3(0.9)

' White 18 (L5 KERRED 25(1.6) 18 (1.2) (0.4 2 {6y 5063
Biack A4 50 (3.4) 1en 707 0 (0.5} o0 0 (0.5}
Hispanic 36 (33 - 40 Q.0 1927 5131 0 104 04 - 108
Male : 28 L&y 3y Q2.0 19 (1.5} 2. 1 (0.4 1 (4 2(0.5)
Female CledE 369 26 (1.7} 17 (1.%) 3 (0.6) 38) 6 (0.8)
Advantaged Urban ' SO 33 (34 Y (3.4) 15 (3.0 3(1.3) 4 (1.6} 107
Disadvantaged Urban 42 (3.3 39 En 1025 - 8@ 2 (L1} 0.0 2.1
Extreme Rural 245 305 23 (39) 19 (4.1) 2.3 I(0N 4 (1.8)
Other 21 (1.4} 38 (2.0 22 (L.5) 15¢1.4) 2 (0.5) 205 4 (0.6}
Public ' B4 A8 2314 2 (04) 2 0.5 4(0.5)
Catholic and Other Private 14 (2.3 3527 30 2.4) 16 (2.2) 208y 2¢0M 4{1.0)

The standard errors of the estimated percentages appear in parentheses, It can be said with about 95 percent cerainty 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 1wo
estimates, one must use the standard error of the difference (see Appendix for details). Whea the proportion of students is either O pérceat or
100 percent, the standard error is inestimable. However, percentages 99.5 percent and greater were rounded to 100 pcrcen( and percentages 0.5
percent or less were rounded to 0 percent. Percentages may not total 100 percent due to rounding error.

SOURCE: National Assessment of Educational Progress (NAEP), 1992 Mathemalics Assessment
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More than one-third of the students received either minimal (22 percent) .
or partial (15 percent) credit for their work. These students appeare_d 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
exp]ored.' 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 pésted 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 performancé 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 complei 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 strétegiés for solving -
them. ) ) T

Given that for this question, ratings of minimal or better indicated basic
understénding of the mathematics and task (albeit incomplete implementation),
it is interesting to note that only nine states had an estimated majority of their
students reach this level or better: Connecticut, lowa, 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 lowa.
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T ABLE 28 | ~ Percentages for Responses to Extended-Response Question, “Treena’s Budget”

— | Grade 8 - 1992 |
puBUC 7 L . . ) . 1 Satisfactory or
scﬂoOLs No Response Incorrect Minimal Partial Satisfactory Extended Better
JATION 23 {1.4) 37 {1.8) 21013) 14 (1.1} 2 (0.4) 2 (0.5} 4105}
Northeast 23 (3.8) 40 (4.5) 19 (2.7} 13 (2.7) 12 {0.3) 3 (1.3) 5 (1.3)
southeast 24 (2.2) 43 (3.7} 20 (2.5) 10 (1.8) - 2{0.7) 1{0.5) 3109
Central 18 (2.2) 34 {42y 25 (2.9; 18 {1.6) 4 (0.9) 2 {1.3) - 611.2)
west 27 (3.1) 34 (2.4) 20 (2.4} 17 {2.5) . 2 (0.7} 1(0.7) 3 {1.0}
STATES '
alabama 26 {2.2) 40 (2.1} . 20 (1.8} 12 {1.6) 2 {0.8) - 0(03) 2107} :
= Arizona 23 (2.0) 35 (2.0) 23(19) 16 (1.8) 3 (0.8) 1(0.3) @08 |
B4 Arkansas 24 {2.0} 38 (1.8) 25 1.8) 11 (1.2) 2 {0.8) 0 (0.2} 21086
: Catitornia 27 (2.2} 36 (2.5) 22 (1.7} 12 (1.7} 2 (0.8} 0 (0.3) 3(0.8)
Colorado 18 (1.4) . 33{2.0) 24 {1.8) 19 (v.7) 4 {0.6) 3 (0.8) 7 (0.9
Connecticut 21(1.8) 28 (2.3) 23 (1.8} 20 (1.9} 4 (0.9) 3(0.7) 7 (1.0} |
Delaware 24 (2.5) 31(2.4) 23 {2.0j 17 (1.9} 4 (1.2) 1({04) 4 {1.4) {
pist. Columbia 41 (2.4) 38 (2.4) 14 {1.9) 5(1.2) 0 {0.4} . 1({08) 17 !
Florida 24 (2.2} 37 (2.3) 24 (2.4} 12 (1.5} 2 (0.8) 2{07) 4 (0.8} :
Georgia . 24 (1.8) 36 (2.0) 25 (1.9 . 13 (1.5 2 {0.5) 0 (0.2} 2(060
Hawati 34 (2.0) 36 (2.0} 16 (1.8) 13 (1.4) 1(04) 0(0.3) 1 {0.5) :
lgaho 19 (1.5) 37 (1.8} 23 (1.7} 17 (2.0) 3(0.7} 1 {04} 4 (0.7}
Indiana 17.(1.8} 35 (2.0). 27 (2.2} 18 (2.1) 2{0.7) 1 {0.4) 31(0.8)
jowa 11 (1.1) 29 (2.2) 30 (2.1} 22 (1.9) 4 (07) 4 (08} B (1.1}
Kentucky 18 (1.6} ©32(1.8) 27 {1.8) 18 {1.4) 2 (07) 1{0.4) 4 {0.9)
Louisiana 35 (2.3} 36 (2.0} 19 (1.9} B (12) 1 {0.4) 0 (0.2} 1 {0.5)
Maine 17 (1.8} 29 (2.0) 29 (2.3) 20 (1.6} 3(0.9) 2 {0.6) 5011
Maryiand 26 (2.3) 30 (2.3) 20 (1.8) 20 (1.9) 3 (0.8) 2 (0.5 4 10.9;
Massachuseils 21(19) 31 (2.0 26 (2.1} 17 (1.8 3(0.7) 2 (0.6) 50107 !
Michigan 21 (1.7} 34 {2.3) 25 (1.8} 16 (4.8} 2{(07) 1 {0.5) 1109
Minnesota 13 (1.5 34 (2.1) 27 (2.7} 19 (1.7} 4 (0.9} 3 (0.9) 61147 !
Mississippi 29 (2.2) 39 (1.9) 23 (1.9) S8 {11} 1(0.4) 1(0.3) 1405 |
wissouri 20 (1.8) 37 (2.0) 23 {1.6) 16 (1.7 2 {0.6) 2 (0.3) 4075 |
| Nebraska 17 (1.7) 30 (2.1) 29 (1.9) 20 (1.8) 4(08) 1 {0.4) 5109)
New Hampshire 18 (1.3) 31 (2.1) 26 (1.7) 20 (2.1) 3(0.7) 1 (0.5} 5 0.8
New Jersey . 21 {2.2) 33 (3.1) 24 (2.0) . 17 {1.6) 3({0.9) 2 {07} 5 (1.3}
New Mexico 22 (1.7} 37 (2.0) 26 (2.0) 13 (1.4) 1(0.5) 0 (0.1) 140.5)
New York 23 (1.9) 36 (2.4) 21 (1.9 15 (1.6} 2 (0.7) 2 {0.6) 2 {101
North Carolina 24 {2.1) 35 (2.0) 25 (1.7) 14 (1.4) 2 (0.8) ©1{03) 3108
North Dakota 14 (1.4) 32 (2.4) 29 (2:1) 19 (1.6) 4 (0.9 2 (0.6 611.2;
Ohio 21 (1.9} 33(1.8) 22 (2.0} 19 11.9) 3 (0.9} 2(08) . 51.00
Qkighoma 16 (1.8 37 {2.3) 28 (2.0} 16 (1.9} - 21{0.8) 1 {0.4) 3{0.81
Pennsylvania 18 {1.5) 35 (2.3) 23 (1.9) 20 (1.6} 2 {0.6) - 1(0.5) 308 !
Rhode Istand 21 (3.2) "33 (2.5 24 (2.2) 16 (2.2) 3(0.9) 2.(0.8} 6 1.1
South Carolina 26 (1.8} 37 (2.4) 23 (2.0} 11 (1.4) 1 {0.4) 1 {0.5) 2105
Tennessee 26 (2.1} 36 {2.1) 21 {19 14 {16} 2 (0.8} 1{0.4) 3107
Texas 24 (1.9) 31 (2.4} 28 (2.0) 13 (1.6) 2 (0.6} 2 (0.8} 4 (1.0}
Utah 21 (1.5) 36 (2.0} 23 (1.6) 16 (1.3) 3(08) 1 {0.3) 4 (0.6
1 Virginia 18 (1.4) 33 (2.1) 25 (2.0) 19 {(1.9) 2 (0.7) 2 {0.6) 409
West Virginia 22(1.7) 38 (2.) 25 (1.6) 13 (1.3) 2 {0.6) 0 (0.3) 20N
Wisconsin - 16 (2.3) 32(2.3) 27 (2.8) 19 (2.4) 3(0.9) 3(0.7} 6 (1.0;
Wyoming 15 (1.5} 29 (2.0) 31 (2.1) 19 (1.9) 3{0.7) 2{0.7) 5(0.8:
'TERRITORIES . :
Guam 49 (3.1 33 (2.8} 12 (1.9) 5(1.5) 0 (0.3 0 (0.3) 1 (0.4}
Virgin Islands 61 (2.3) 27 (2.9) o 10(21) 1(06 00 0 (0.0} 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 samplé. In comparing two estimates, one must
use the standard error of the difference {see Appendix for deiails). 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 Questionﬁ Marcy's Dot Pattern

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
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 pattem continues infinitely.

" (Ist étcp} "(2nd step) (3rd step)
: ‘ e o 0 0
s o 9 ¢ s s 0
e o e 0 o e o 0 o

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?

Yes No

Possible SOlution

The explanation should include one of the follcmng 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.
’I‘here are 19 differences forming the pattern 4, 6, 8,

. 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 intermediate 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

Xy = 20(20 +1) = (20)21 = 420.

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

National Percent
for Each Category*

16 (1.0}

63 (1.3)

It is' difficult to

discern an explanation

Jor this INCORRECT
response. One possi-
bility is that the
student apportioned
the total of 20 dots
in the three steps
shown intotwo 2x 5
sets. :

National Percent
for Each Category

10 (0.7}

This MINIMAL response
illustrates a student’s
attempt to display the
Sfirst 12 steps in the

- pattern. There is some
understanding of the
number of total dots

in each entry but no
attempt is made to

~ explain the pattern

in terms of rows
and columns.

Rating and Performance Category

0. No Response

-1 Incorrect -- The work is completely incorrect or

irrelevant, or the response states, "I don't know."

(o sk A

te st s$o 00
vh s u @ ‘ M
\O}o*\& | \036*5

Rating and Performance Category

2 Minimal -- An ﬁttempt to gencralize the pattei‘n
on a superficial level or to draw all 20 pictures
in the patterm (with a clear understanding of

the pattern).
. 33 )
V‘ a s 2 ¥ '
x Fl&_ 4> f;..f—*-— TS

-1 (6“*
B B )

-~ 1 e L TR
S\ TR 2 kit 3¢
40 - (e 182 1%%

(A% sthy) (\o“'mf) (N ke (V™ shy

* The standard errors of the estimated percentages appear in parentheses.
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National Percent
for Each Category*

6 (0.7)

Rating and Performance Category

Partial -- The response has coinmunicated a

3
partially correct generalization of the pattern.
' - (RPN *LA, [ (.5, 0%
This PARTIAL response \JJ VP

does begin to formulate
an explanation of the
total number of dots
Sfor an entry. However,
the last sentence
incorrectly uses the
term "multiply” in an
attempt to discuss the
20th step. At this

;mwagﬁ;

e ot Slpd
B deto 2r UF and

~ 5"‘5_.%19;«0;0’&&9-6
7o)

ek

]

3
3

point, the explanation
Sfalters.

A S
A, a v
a s the
MM@WM
Ao Hho ot $Tep.
weuld :
AEZo on

RR

i

en

S

%
f

National Percent
for Each Category

1(0.2) 4

Rating and Performance Category

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

This SATISFACTORY response
provides sufficient evidence
of how to generate the
various steps in the pattern

Mulhphy each IT¢p by /ﬁ;
| “hﬁklf such as

by multiplying the number of .

rows times the number of I 9.
columns. However, the \ €%
student does not determine ‘ a Py 3 % 3

the number of dots in the

20th step. 3t3n“{
Y. Ty
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National Percent
for Each Category*

5{0.6)

This is a strong EXTENDED
response. The student
clearly related the number
of dots in a step to an
appropriate multiplica-
tion rule. This student
then moves directly from
step three to step 20 and
determines the correct
number of dots for

that step.

%

Rating and Performance Category

1] Extended -- This response contains a

‘ completely correct generalization of the
pattern and specifies that there are 420 dotsin
the 20th step.
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Performance Highlights* Marcy s Dot Pattern

Because only about half the eighth graders are enrolled in prealgebra (28

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

question would be difficult for students, given itsthal»lenging '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. Fmally, they had to apply their generalmatlon to the 20th
term in the pattern. ‘ , :

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

the nth term of an equation, this questfon was designed to provide the eighth

graders enrolled in prealgebra and algebra an opportunity to demonstrate their
understanding, while still having several numbers and operations based solutions
available forvall students. A satisfactory or better response, however, did need
to state an accurate recursion rule or prov1de some. computatlonal information
with an explanation.

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 g‘eneralizing‘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 working 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 1
percent of the students providing satisfactory rather than extended responses
provided a generalization but 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-schoél eighth graders provided
sansfactory or better responses compared to 5 percent of the pubhc -school
students. ‘ ‘

Y Data Compendium for the NAEP 1992 Mathematics Assessment of the Nation and the S:ates (Washmgton, DL .
National (_enter for Education Statistics, 1993).
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TABLE 2.11  National Results for Demographic Sdbgroups for the Extended-Response
Task, "Marcy’s Dot Pattern”

Grade 8

sfactory
Better

: Sati

No Response' | Incorrect | Minimal Partial Satisfactory | Extended or
Nation - 16 (1.0). 63 (1.3} 10 0.7 607 1(02) 5 (0.6)
Northeast R 18 (3.2) 61 3.2 10 (1.9) 40.7) 2 (0.5) 6 (1.8)
Southeast ‘ 20 (2.0) 64 2.2) 9(1.5) 307 - 104y ENERY
Central ‘ 10 (1.5) 65 (2.1) 10(14) . 8(l4) 1 {0.4) 6 (1.1)
West » : 16 (2.0) 62 (2.8) 10 (1.1} 7 (1.8) 0©02) 4 (1.1)
White 12 (L1 63 (1.5) 111(0.8) 7 (0.8) 1(0.2) 6 (0.8)
Black ’ L2429 6729 6 (1.6) 209 0 0.0 10.5)
Hispanic 28 (2.8) 61 (3.1} 720 3.2 0 (0.0) 1 @.5)
Male 1945 63 (2 8(1.0) . 5(09) 102) 5 (0.9)
Female 13(1L2) 63(l.&  12(.h 6(1.0) 1.3 50.8)
Advantaged Urban ' 8(29) € (.1 10(19) 6016 106 1125
Disadvantaged Urban 32 (3.9) 59 (4.7) 43 4(19) 1 (0.6) 1 (0.5)
Extreme Rural 16 (2.9) 69 (3.6) 8(2.3) 2 (L1) 1(0.7) 4(2.0)
Other « 15 (1.3) 62(1.5)  11¢0.9) 6(09) 1(0.2) 407

Public : S 16 (LY 64 (1.4) - 908 6(0.7) S 1) 4(0.6) :
Catholic and Other Private 11 (17 56 (273 12 (1.6) 71.2) 2(0.9) 10 2.2

"6 (0.7)

8 (1.6
4(1.3)
7 (1.4)
1.1y

8 (0.9)
10.5)
1 (0.5;

S 0.9
6 {09y |

13 (26}
1 0.7
R WA
507}

5 (0.6)
13 2.0y

" The standard errors of the estimated percentages appear in parentheses. It can be said with about 95 percent certainty that for each
of interest, the value for the whole population is within plus or minus two standard errors of the estimate for the sample. In com
estimates, one must use the standard error of the difference (sec Appendix for details). When the proportion of students is either 0

population

panng two
percent or

100 percent, the standard error is inestimable. However, percentages 99.5 percent and greater were rounded to 100 percent and percentages 0.5

percent or less were rounded to O percent. Percentages may not total 100 percent due to rounding eror,

SOURCE: National Assessment of Educational Progress (NAEP), 1992 Mathematics Assessment

The results for participating states and jurisdictions, shown in TABLE 2.12,
mirror those for the nation. The reasoning and analysis required of students to
conjecture, describe, and use a general approach for extending the pattern of dots
proved to be a considerable thallenge for most students. In general, 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.
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TABLE 2.12

Percentages for Responses to Ex‘lend'ed-Res‘ponse Question, “Marcy’s Dot Pattern”

Grade 8 - 1892
PUBLIC i - i : ] Satisfactory or
SCHOOLS No Response Incorrect Minimal Partial Satisfactory Extended ' Better
NATION 16 (1.2), 64 (1.4) 9 (0.8) 6(0.7) 1(0.2) 4 (0.6) 5(0.6)
Northeast 18 (3.9) 62 (3.8) 9 (1.9) 4 (1.0) 1(0.5) 6 (1.6) 7(1.8)
Southeast 22 (2.2 63 (2.3) 9 (1.5) 3(0.7) 1(0.6) 2 (0.9) 3(1.1)
Central  .° 10 (1.3) 66 (2.3) 9 (1.6) 8 {(1.5) 1(0.4) 6(1.2) 7 (1.4)
West 17 (2.2) 63 (2.8) 10 (1.3) 7 (1.9) 0(0.3) 3(1.1) 4(1.1)
STATES . .
Alabama 15 (1.5) 70 (2.2) 8 (1.2) 4 (0.8) 0(02) 3(07) 3(0.7)
Arizona 17 (1.4) 62 (2.3) 9(1.2) 6 (1.1) 1(0.5) 4(0.9) 6(1.1)
Arkansas 14 (1.8) 70 (2.3) 9 (1.5) 3(0.9) 2 (0.4) 3(0.7) 4(09)
California " 20 (1.6) 56 (2.5) 11 (1.6) 6 (1.0) 1(05) 5(0.9) 6 (1.1)
Colorado 12 (1.4) 61 (1.8) 13 (1.1) 8 (1.1) 2 (0.6) 5{0.8) 6 (1.1)
Connecticut 11 (1.3) "58 (2.0) 12 (1.5) 9 (1.0) 2(0.7) 8 (1.0) 10 (1.3)
Delaware 17 (2.2) 63 (2.5) 10.(1.4) 5(1.0) 1(0.4) 4 (1.1) S (1)
Dist. Columbia 24 (2.3) 64 (2.4) 6 (1.4) 2 (0.8) 1(0.5) 4 (0.9) 5{0.9)
Florida 19 (1.8) 64 (2.5) 8 (1.4) 4 (1.0) 1(0.3) 4 (0.7) 5(0.9)
Georgia 17 (1.7) 65 (2.1) 10 (1.4) 3(0.7) 1 (0.5) 4 (0.9) 5(0.9)
Hawaii 24 (1.7) 56 (2.2) 11 (1.5) 6 (0.9) 2 (0.6) 3(0.7) 4(0.9)
ldaho 13 (1.5) 63 (1.8) 9 (1.5) 9 (1.3) 1(0.4) 5(1.1) 6 (1.3)
Indiana 12 (1.1) 65 (2.1) 11 (1.6) .6(0.9) -1 (0.5) 5(0.9) 6 (1.0)
lowa 6 (0.8) 67 (2.2) 11 (1.6) 8 (1.0) 3(0.6) 6 (0.9) 8 {1.1)
Kentucky 10 (1.4) 68 (1.9) 11 (1.1) 5(0.8) 1(0.4) 4 (1.0) 5{1.1)
Loursiana 18 (1.8} 66 (2.3) 9 (1.4) 3 (0.9} - 1(0.5) 1 (0.5) 3(0.8)
Maine 9 (1.1) 60 (2.4} 15 (1.7) 6 (1.4) 2(0.7) 7 (1.3) 10 (1.5)
Maryland 15 (2.0} 61 (2.4) - 9 (1.2) 6 (1.1) 3(0.9) 6(1.1) 9 (1.4)
Massachusens 14 (1.5) 57 (2.4) 13 (1.6) 7(1.3) 2(0.7) 7 (1) 9 (1.4)
Michigan 14 (1.6 64 (2.0 10 (1.3) 5(0.9) 2{0.5) 5(1.2) 7 (1.1
Minnesota 7 (1.0 60 (2.0 15 (1.6) 10 (1.2} 2(0.5) 7(1.1) 9(1.2)
Mississippi 17 (2.1 - 70(2.2) 7 (1.0 3 (0.6) 1.{0.5) 2 (0.7) 3(0.9)
Missouri 11 (1.5} 64 (2.2) 11.(1.5) 6 (1.1) 1{0.4) 7(1.2) 8(1.2)
Nebraska 9(1.1 64(2.2) 12 (1.6)° 6 (1.5) 2 (0.6) 7(1.4) 9 (1.4)
New Hampshire 12 (1.5} '59 (2.3) 12 (1.5) 9 (1.3) 2(0.6) 7(1.1) 9(1.2)
New Jersey 12 (1.6) 58 (2.5) 14 (1.6) 7 (1.3) 2 (0.8) 7 (1.3) 10 (1.6}
New Mexico 15 (1.5 64 (2.1) 11 (1.5) 5(1.1) 1(04) 3(0.7) 4 (0.8)
New York 16 (1.7} 61 (2.1) 1 (1.7) 7 (1.4) 1(0.4) 4 (1.0) 5(1.0)
North Carolina 14 (1.6 66 (1.7) 9(1.2) 5(1.0) 1(0.4) 5(0.9) 6(0.9)
North Dakota 8 (1.3) 66 (2.8) 12 (1.6) 7 (1.4) 2 (0.5) 5(1.0) 7 (1.1)
Ohio 14 (1.4) 60 (2.6) 14 (2.2)- 5(0.8) 1(05) 5(1.1) 6(1.1)
Oklahoma 11 (1.4) 67 (2.7) 11(1.8) 4 (1.0) 1(0.3) 5(1.3) 6 (1.3)
Pennsylvania 12 (1.5) 63 (2.2) 12 (1.4) 6 (1.0). 1 (0.5) 6 (1.1) 7 (1.3)
Rhode Island 13 (1.5) 62 (2.3) 11 (2.0) 7 (1.6} 2 (0.6) 5{1.1) 7(1.2)
South Carolina 12 (1.4) 68 (1.9) 9 (1.3) 6 (1.0) 1(0.4) 5(0.8) 5(1.0)
Tennessee 15 (1.4) 66 (2.2) 11 (1.9) 4(0.8) 0 (0.3) 3(0.7) 3 (0.8)
Texas 16 (1.6) ° 61 (2.4) 11 (1.4) 7 (1:2) 1(0.4) 4 (0.9) 6 (1.0)
Utah 12 (1.5) 65 (1.8) 9(1.1) 8 (1.2) 2 (0.6) 5(0.8) 6 (1.0)
Virginia 14 (1.5) 62 (1.9) 12 (1.5) 6 (0.9) 2 (0.5) 5(0.9) 7 (1.1)
West Virginia 16 (1.6) 68 (2.1) 8 {1.0) 4 (0.8) 1(0.4) 3(0.7) . 4(0.8)
Wisconsin 9 (1.5} 58 (2.4) 14 (1.7) 7:(1.2) - 4 (1.6) 7(1.2) 11 (2.0)
Wyoming 11 (1.4) 62 (2.1) 13 (1.5) 7 (1.1) 1(0.5) 6(1.1) 7 (1.1)
TERRITORIES . '
Guam 33 (2.8) 52 (2.8) 7(1.5) 6(1.4) 2 (0.8) 0(0.3) 2 (0.8)
Virgin Islands 48 (2.8) 49 (2.8) 3(1.0) 0(0.3) 0 (0.0) 0 (0.0) 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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- Extended-Response Questionsz 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 12) The three tasks
released to the public are discussed in this section. _

The "Effective Tax Rates” question asks students to work with a deﬁmtlon
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 prowded 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 coricept 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 question requires you to show your work and explain your
reasoning’ You may use drawings, words, and numbers in your
explanation. Your answer should be clear enough so that another
person could read it and understand your thinking. It is 1mportant
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

graphs shown below.

- The data in the table above has been correctly represented by both

Graph A Graph B
22,000 14,600
a. 20,000 — a, 14,500
= ' z /
2. 18,000 2 14,400 —
L
3 3 .
= 16,000 = 14,300
,_;‘ 14 000 ,%'* 14,200
8 12,000 A 14,100
10,000 % ' 14,000 §
0 > Q = 0o = 0 > . Q @ Ao -
EFEE EN-ErE

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?

Explam your reason for’makmg this sglect1ont

Why might people who thodght that there was little difference between October
and March ticket sales consider the graph you chose to be misleading?- -

18
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This extended constructed-response questlon 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.

| | : ATISFACTOR
Grade 8 . o .
re i NN AL 1{} “ “ '.“
| .
Overall Percentage 1 Be!ow Basic Basic Proficient Advanced
Satisfactory or Higher W 261 and below* 26210 298* 299.t0 332" 333 and gbove*

§ 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 provndes an
incomplete but partxa]ly correct explan&tlon

bagh B becass- bhoss oo T
& 77 f‘?g op o mich

lomue AT 5‘»0) @/l/””@ »
Rach '-J?aaﬂe wo't l" "’”W' rdashif

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

o Dol wohin f onlyrerndad 600

VAEP 1996 Mathematics Report Cord . o . ‘ o 9



FOURTH GRADE
READING ACHIEVEMENT

The followmg sample passage is from Charlotte s Web, by

- E.B. White. Similar to NAEP items, it helps lllustrate the kinds
of skllls expected of students. |

Havmg promised Wilbur that she would save
 his life, she was determined to keep her prom-
ise. Charlotte was naturally patient. She

knew from experience that if she waited long
enough, a fly would come to her web; and she
felt sure that if she thought long enough about
- Wilbur’s problem, an idea would come to her

~mind. Finally, one morning toward the middle -
of July, the idea came. “Why how perfectly
simple!” she said to herself. “The way to save
Wilbur’s life is to play a trick on Zuckerman. If
| can fool a bug,” thought Charlotte, “l 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 ~

e Students at the proﬂclent level are able to descnbe why
~ Charlotte thought she could fool Zuckerman

. Students at the advanced level recognize that Charlotte |
compares waiting for ideas to entrapping a fly. i



ElGHTH GRADE MATH ACHIEVEMENT

The followmg sample questlons show what a studentator

above the international average should know and be ableto
do S |

1. A rubber ball rebounds to half the helght 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
- D.63 feet

S—— . —

2, Tha table shows the values of x and Y, where xis |
proportional to y.

What are the values of P and Q?

x |y A.p 14and Q=31
3 - B. P=10and Q=14
C. P=10and Q = 31
6 Q 'D. P=14and Q=

P [ 35 E P=15anan14
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