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ABSTRACT 1
In this set of six booklets on simplifying data,

intermediate grade students learn how to tell what data show, find
the median/mean/mode from sets of data, find different kinds of
ranges, and use key numbers to compare two sets of data. The major
emphasis ingall Unified Sciences and Mathematics for Elementary
Schools (USMES) units is on open-ended, long-range investigations of
.real problems. In most instances students learn through observing
results of their own and their classmates' experiments. However, .
students may recognize the need for certain facts and/or skills
during their investigations. Although some children prefer to work
things out for themselves, others may ask for help. USMES "How To
Sets" are designed to provide such assistance. Each booklet in a set
contains several examples of children using a skill being taught,
each example emphasizing a different aspect of the skill or a
potential pitfall. The first page tells why or when students may need
" the skill covered in the booklet and includes a table of gontents.
There is no sequence to the sets (or booklets within sets‘ and they Y
should not be used out of the context of childrgns' open
investigation of a practical problem3:(Author/JN)
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WHAT IS USMES"

.

. »

!
-/

.. USMES challenges students to sxlve real
ﬁrobléms within their school and} ommunity.
_ Students tackle problems ‘1ike a busy er un-
" safe intersection near their school, class~
room furniture t at'ﬁoesn’t fit them, or
-playgrounds that’are crowded or uninterest-
ing. These problems have immediate and
practical impact on students. They have
no established, correct solutions—-students
. take'or recommend action based upon whatever
. data they collect and’ analyze. Furthermore,
" the students themselves, not the teacher, (

.direct the probleg-solving p:fcess.
Solving real problems is interdisciplin-
ary: skills; proczfses, and conceptssfrom
science, mathematics, social science, and
_ language arts all play a part. For example,
" students conduct opinion surveys, build
measuring devices, write letters,-and make
-and use graphs. They also make decisions,
.- work productively in small grOups, and
develop and cIarify values.,;
The USMES curric?l um is organized into
twenty-six ‘problems; or units, that have
wlbeenldexelopedvin the classroom,by teachers
and students in a wide variety of schools.
Most, units can. be used in grades K-8 al~
though the level at which students approach
a problem -and -develop a solution will vary
ac%ording'to age, ability, and interest:;
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« * Background Papets:

* RESOURCES FOR
AN USMES“PR(YGBA =

- In. additiOn to the USMES "How To
%eries, thefe are—-— .

o
13

The USMES,Guide. This book desdribes ;)
the USMES projeqt, ‘real problem solving,
classroom strategies, the Design Lab; ’
the units, and tfe support materials ka
well as ways that ‘}‘[SMES helps students
learn basic skills. A section in the
guide correlates the twénty~six USMES
units with topics.in Science, Mathe-
matics, Social Science, Language Arts,

Carger Education, and Consumer Education]-

~

‘e

— b
»

Teacher Resource Books (one per unit):«
Each of these guideswto using USMES
units’ describes a broad problem, ex—
plains how students_might narrow that
problem to meet their particular needs,
recommends classyroom g;rategies, and , -~}
presents logs from tedchers whose
classes have worked bn the unit.

. )
- Design Lab Manual: This guide helps
teachers and administrators set up, run,
and use a Design Lab--a place with tools
< and materials where students can build
things rhey‘need‘for‘th ‘work on USMES™~-
units. A Désign Lab may be d corner of
2 classroom' a portable cart, or a
“geparate roep

These papers provide
teachers with information and hints that
'do not appear in the student materials.-'
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A usmss INTERMEDIATE HOW 70 SERIES -

-

USMES and Skills .

v

-

.USMES $tudents often see a need to learh

new skills to help them get a problem~
solving job done. Students seeking to im-
prove a street crossing may want to learn
how to stopwatch or how to make a
trundle %he Students comparipg differ-
ent brands of paper;towels may want to .. -
learn how to design an experiment and how
to make a barugraph The list can go on
and on, but the pattern is clear, sofving .
a real problem requires skills..

1

.
.-0-'

Purpose of ‘How To' Series’
Materials that help studenbs learn
skills like designing an opinion survey and

-

'choosing ‘the appropriate measyring tool, are

not readily available for intermediate grade
students. 'The USMES Intermediate "How To":
Series fills this gap. Its magazine-style"
format helps students acquiré the skills

and knowledge they need to do things like

redesign their classroom, find the best buy
in potato chips, or run’a school store.
N <

.let before there is a need to' do so will not
only result in‘less effective learnin§ but

How to Use the ‘How To' Series

Wait for a need. . When a ‘'student asks
for help, refer him or her to the appropri-.
ate booklet. Having a student read a book=—

will defeat the USMES purpose of allowing
tudents to decide what needs to be done.

.4

. . .

When necessdry, use the "How To" Series
as a teaching aid. Most of the time stu-
dents will be able to go through a booklet
by themselves. and leatn the skills they
need to learn. However, some material *in
some sets is difficult and somewhat abstract.
When the booklet by itself is not doing the
job, feel free to step in and help the stu-
cllent go through it.”” S

Knowing how the contents of the booklets
are organi;ed'may help in dsing the series
effectively. : - 4

e The first page tells why or whena .
student may need. the skill covered

in the booklet, and includes a 'J

table of contents.

e Each baooklet contains several ex-
amples or stories about students
using the skill or process being .
taught. Each example e€mphaSizes
a different aspect of the skill or
a potential pitfall. . ‘
e When information in other booklets:

‘may help the student, the titles

4] of the,booklets are included in

the text,

-

"e The last pages of each booklet con-
tain a summary of the points cov-
ered 'in the booklet.

ERIC

- . " L L ARE T »

H
Beginning "How To" Series: This,

cartoon-style series covers in less detail
much of the same material as the Interme-
diate Series. Its, cartoon~-style format
helps younger children and, those with read-~
JAng diffﬁculties acquire the skills needed
to work on a real problem.

9esign Lab "How To" Series: These

*11uQCrated cardg help children learn hew
use tools safely and efféctively,

: Lomm USMES .HOW T0 SERIES .

Y"How To'" Cards: This series is printed
on colored card stock rather than paper.
They contain fetrer words than the Interme-
diate "How To" Series and utilize the Amer-
ican system of units (ft./lb./sec.) rather
than the metric system. The Collecting
Data set, hoﬁever, i's not available in the
"How To" Cards. ° :‘ v :

. . B , Wy , .
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-yt .
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CDLLECTING DATA . - L0
. . ' - r
Collect .Good Datgy’ o . . :
Round Off Data . ) '
" Record Dapa ‘ . .
Do a- Uxperiment .

Make an Opinion Survey
Choose a Sample

/GRAPHING -

Choose Which GJ;;; to Make

Make a Bar Graph

Make a Histogiam

Make a Line Graph

Make a Conversion Graph °

Use Graphs to Compare Two Set&™Qf Data .

4

MEASURING . ’

Use a Stopwatch , - { :
.» Choose’ the Right Tool to Measure Distance

Use a Trundle Wheel . :

Make a Scale Drawing ) ' .
, Find the Speed of Things .

SIMPLIFYING DATA 7

Tell What Your Data Show
‘Find the Median

Find the Mean

Find the Mode

"Find Different Kinds of Ranges

Use Xey Numbers to Compare Two Sets of Data
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Maybe you have collected oné set of data.

Now you have a bunch of numbers.

Numbers can be confusing.

Especially when you have a lot of them.

You may be

wonder;ng how your data can help you solve your p*oblem.

)
You can use your data to find KEY JUMBERS KEY NUMBERS will make the data .easy

to understand.

for YOUR data.

REMEMBER:
to find out.

N

They will help you sglve your problem.
Different keys work for different doors.

different kinds of data.
You need to choose the right'KEY NUMBER for what you need to

You should know why you collected your data.

You can decide which KEY NUMBER. to use.

1
i
1

And different KEY NUMBERS work for
You need to choose the right KEY NUMBER or NUMBERS

' know.
The stories inside tell about four Jff?brent iEY NUMBERS, the MODE, the MEDIAN, '
the MEAN, and the RANGE. They, tell how students use a KEY NUMBER to solve their
roblem. . .o .
proben . . Do YoU HAVE
) READ THE STORIES. . : SETS oﬁe%g%m
[/
They will help you decide which KEY NUMBER to use with youl:E data. TNO(IM g E
; ‘ : TWO SETS OF DATA.

..and what you wanted
Then you can decide what to do wich your data.

.

/;;;T 'S INSIDE _

[:R\KZC)1977 by Education Development Center, Inc.

wll Toxt Provided by ERIC
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DEFINITIONS OF KEY NUMBERS....ccovereerercensenenns weesree e seesssaann 2

THE MODE: FINDING OUT WHAT THE MOST PEOPLE WANT ...................... 5

THE MEDIAN: FINDING THE BEST MEASUREMENT. ...ovvtienneonrassessescanss h

» THE MEAN: MAKING A PREDICTION....... O T 7

MEDIAN OR MEAN? ¢ evveenroeoensesscsssesnssossssssasossasssssosssssnstas . 8

THE MIDDLE RANGE: ANOTHER WAY TO MAKE A PREDICTION: «eeuesevoonnsnnons 11

\\‘jWHAT SHOULD YOU DO WITH YOUR DATA’.L...‘ ................ Breorecsanenann 14
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DEFINITIONS OF KEY NUMBERS

MODE: The number or thing that is listed the most 'times im"a set of data.
If you make a bar graph, the Qode\is shown by the highest "bar.

TM THE MODE .
THERE'S MORE OF
ME THAN ANY

- 170920,202122252628) \ .
I WHY ‘D0 T ALWA en@ ”
| @ IN THE MIDDLE ? |
MEAN: The number that shows the amount per week, per p son, per meter | L

OTHER NUMBER.

. smallest to largest.

NUMBER OF TIMES
.SIDE COMES UP
- TGS Sy

X
ON A BAR GRAPH,
MY BAR ) HIGHEST
L .

MEDIAN: The éiddle number in a set of data that has been put in order from
There are just as many numbers smaller than the median
as there are numbers larger -than the median.

. You can find the mean by dividing the sum of the ‘numbers in your set of
data by the number of numbers in your set of data., The T\ean is often N
‘called the average. j '

?

9

ks
0
G,

’

e .
22 +19 +26 +20 +17 + 35
+20+2/+28 = |98

-

YoU HAVE T0- .
DWIDETO .

FIND ME.

I'M THE MEAN,




_ " FULL RANGE:

numbers in a‘'get of data. It shows how mdch the ‘data changes.:j varies.,

& N . 4
. o ¥ . . >

LY . . ~ *
N . Pt N .
‘ » : . ’ X
z ’ s x ' .
/ . -~ . ~

A3
The full range is the difference between the largest and smallest

. P ? s
N . -

60 FROM 45cm

T0150cm
OUR HEIGHTS

- — e — - - - - - - - -

kZ]

L

'MIDDLE RANGE:

-

- Co v
This range goes from the smallest to the largest number in

the middle half of the data. , .

-
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,Sometime$ you may want to use the smallest and largest numbérs in the . .

middle range, 5 ? |
\" - s <. . -, { . J
: T THE MIDDLE = )
wetsr | | RANGE GOES FROM (.

HS cm T0 I130cm.

Sometimes you may want to find the difference between the largest and
smallest numbers in the middle rapge.
‘ 1‘

‘ ' OUR HEIGHTS HAVE
\ A MIDDLE RANGE
. OF 15¢cm. .
' ’ 4 {
s el L
smallts YECET WBem : i
/ ( !
o
]
N ;9,




“ or you may want to deczde somethlng else.

-
€

THE 'MODE: meic OUT WHAT THE,MQST PEOPLE WANI -.
' [ -

You. may want to decide. ., B .

‘@ What is the most important problem to.: .‘ ‘ ' N\ DR SouD

. work on? R b ,".-_ ) & . - ] Y ;JAER?&M AT OUR

e Which soft d:lnk should we' serve at ‘ Eﬁ; 2

our party? - . M

e What ‘type of games should we,make to? v S

play ﬁurzng our -free time? - ’ .

.. o~ .

You may have made an op@n;on survgy to
help you decide.- Now yodl need to use
the ‘survey -data. -The MODE -is good to
use for this. <The MODE is the number
or thing that is listed the most ‘times
1n a set of data. . .

. ; .
- This example shows how two students use the MODE to make a decision.

PO -+ PR !
. PR ' \
Terry and Hal want to know which ﬂrink to serve at their class party. They -
survey their class to find out., The data fxom tﬁeir survey look like this, -

\ Q

s

Hal and Terry look at-the survey - ) DRINKS PEOPLE LIKE OCT. 26

data. They want to pick the most, - , -
popular drink. They want to pick the !EQ!ES . _ . ~ NUMBER OF VOTES

<drink that got the most votes. * L DRINK #1: CHERRY ]| 31

&

ORANGE got Ahe most VOtes. It was . .
listed the most times in the survey. DRINK #2: GRAPE =~ 7

It*is the MODE. , 'DRINK #3: . ORANGE C wser 10

N

DRINE #4: ROOT BEER - .6

*

Hal and: Terry want to serve orange : ] DRINKS PEOPLE Line
drink at the party. They make a bar’ , I Y
graph and show it to the class,

’

It 1ooks like this.

-

Everyone agrees that orange
shoulq be served at the party.

Number of Jokes
-pUeEne 40D o

TO FIND QUT MORE
ABUUT THE MUGE,

SEE ' ggﬁ EE
INDT ODE




. THE MEDIAR' FINDING THE’BEST MEASHREMENT .TO USE

You mag‘want to find out the best helght for a
& .poster or table, or the best size to make some-
thing. It should be a height or size that is
close to what most people will like. Or you
may have measured something several times and . e
Lo now you-want to pick the best measurement.

The MEDIAN ig the mlddle number 1n a set of
ata., - ‘ R

! P
.
¢ ’

, - "\:fi\MEDIAN is a good number to use for this.-
<+ \ -
) 4 Sue3 Bill, and Randy are trying ﬁo decide on the . y
T *  best height for a work table in their classroom. They /
' have made up a test to find out the heights that .
' £ studentg in the classroom like.
] * T )
After the test, they make a list of the heights that the students like.
s * . Their list loohﬁ like this. ‘

71 cmy 67-953 74 cm,~70.cm, 67 cm, 65 cm, 737cm, 68 cm, 71 cm,'69 cm, 66 cm,

M

'67 cm, 72-cm, 70 cm, 73 cp, 65 cm, 69 cm, 71 cm, 72 cm, 66 cm, 73’cm.

4 -

They want to use the numbers that they have collected to find out- the best

”{ height for moét people in the classroom They -are looking for a typical
N . number. They decide to find the median of their set qf data.

/ e
\ They read "How To" Find the Median. First, they put*the heights in order

from smallest to largest:

. | es, 65, 66, 66, 67, 67, 67, &8, 69,- 69, 70, 70, 71, 71, 71, 72, 72, 73,
X 73, 73, 74 o

.
4 n

Theﬁ they find the middle number by crossing off as many numbers ffom one
\ : end as from the other, end.

KKW’QW“’(NW&%”Nﬂ?‘LXﬂ?’(N
MW 1 K -"memm\)

They decide to make the table 70 centimeters high. Seventy centimeters is
the number that is closest to tne height.that most ‘people like. '

LY
Y . .
R *
RS . \




THE MEAN
IS CALLED

N

THE MEAN: MAKING A PREDICTION

e Maybe You want to predict how many~ 1/ -
pencils the school store will need. . . , S jlﬁéirﬁm

e Maybe you want to predict how many N\
cans of soft drinks will be needed Agéggghag—ﬂ
for your class picnic. . A !

® Maybe you want to predict something )= 0 A
else. e ! ‘ ‘ M= £

Sometimes you -may need to make a prediction. ) , R 3

The MEAN is a good number to use for predictions.
(The MEAN is usually called the average, in elementary
school.)

In the next example, three students solve their problem by using the MEAN to make
a ‘prediction. X

Anna, Louise,oand Kathy are running the schoo]l store. They want to find out
how many pencils to.order for the rest of the school year. But they don't want to
guess. Louise has recorded how many pencils students have bought for tire last

twelve weeks. The data look like this.
\l t ~ M

-
N

- PENCILS BOUGHT BY STUDENTS

NUMBER OF .+ NUMBER OF .
WEEK OF  PENCILS WEEK OF  PENCILS _
[4 U . .
Y] 3 . \
Jan. 18 54 Mar. 1 37 .
Jan. 25 30 Mar.- 8 29. .
Feb. 1 23\ Mar. 15 32
| Feb. 8 - 19 - Mar. 22 . 25 7
| Feb. 15, 34 Mar. 29 33
. ‘Feb. 22 0 " Apr. 5 32 . .

They decide to find the mean number of pencils bought by the students per
week., They read "How To" Find the Mean.: . . i

First, they add up the number of péﬁcils:
54 + 30+ 23 + 19 Txfé‘; 0.+ 37 + 29 + 32 + 25 + 33 + 32 = 348 :
Pl 2

Second, they count

~

he number of weeks; 12




ra . e
. iks .

. B \ X
Third, they divide the sum of the number of pencils by the number of weeks:
_——1— , ' -

’
t A}

. SUM OF PENCILS - _ 348 29 peﬁcils per week

-

NUMB_ER OF WEEKS: 12

Now they know that students usually buy about 29 pencils a week. 'I'hey also
know that there are 10 weeks of school left. They multiply 29 x 10 to find
out how many penc# to order. They need to order about 29Q_pencils.

s e, - o g 0 o7z
- O, O o g ) ) -, ~ e /. IS s LA

MEDIAN _OR MEAN? MEAN’? - \ ' Y

Sometimes it .1s hard to decide whether to use
the median or’ the mean. These stories tell
about some things that can help you.decide.’

¥ : .

;A MEDIAN STORY
BN

Tony and Sam have measured the width of their classroom five times. Their

- data loak like this.

B . by 4
. mm% OF OUR CLASSROOM (cm)
895/ 894, 896, 867, 895 N

*

They want to use the data to find the best measurement of the width.

-

WHICH SHOULD THEY USE, THE MEDIAN OR 'THE MEAN?

. ) WIOTH OF our
Tohy looks at-the data. He notices that . . CLASSROOM
one of the measurements is much’smaller
than the others.” But he can't figure ) 8‘75,8911 8Q6867 835

out why. Sam thinks that is is just a mis-

take. . He can't think of any other reason ) -

that it is so different from the other
numbers either. . ¢ 0o

/WHEN THE DATA ARE LJKE THIS ,‘ YOU SHOULD USE THE MEDIAN,

WHY IS. THE MEDIAN BETTER TO USE?

The median is the middle number in the set of data. When you find the medlan,

it does not matter how Dig or how small the biggest and smallest numbers in the
set of data are. The median will not change if a few of the nZ;bers happen to

be mistakes, * =+ | , '

& . * -‘13
PR N
. A Y




£
THE MEDIAN WINS AGAIN! -
BELTS MADE
Charlene and Linda want to find out how . .
long it will take their class to make . 500 DATE NUMBER OF BELTS ,
belts. They deecide to coupt how many Nov 2 17_ :
belts the class makes each day. They 'Nov. 3 19
count the number of belts made by the Nov. " 24
class on 10 different days. Their data 'Nov.- 6 . 1
look like this. B . Nov. 9 , 22 )
They want to use the data to find out Sg:'.ig g;
_ how many belts the class makes on a typical Nov; 16 \ 16
. S8y B Nov. 17 | . 21
. Nov. 20 23
WHICH SHOULD THEY USE, THE MEDIAN OR THE MEAN? S ) \

They look at the data, Linda says, "There's only one thing strange about
#these numbers. That's the 1 for November 6." .
"Yes," says Charlene, "The blade for the leather cutter snapped that
day right after we cut the first belt, and there ‘were no spare blades. But

we keep them on hand now. So that won't happen again." - i

1 . !

WHEN THE DATA ARE LIKE THIS, YOU SHOULD USE{?HE MEDIAN.

WHY IS THE MEDIAN BETTER TO USE?

In thls case, the 1 1§uan unusual number that won't. happen again. You shouldn't
let the 1 change the answer. iﬁé median will not change if the 1\is included
* in the data. But the mean will., That's why it's better to use the median.

- I

MEAN NUMBER OF MEDIAN NUMBER .
BELTS PER DAY= 18.7 » oF BELTS PERDAY= 21

I'd
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)  J
A MEAN STORY . : ’
Ginny and Marie are recording the amount of food wasted in the lunchroom.
They count the portions of food that the children throw out each day. They have
made a data chart. ‘It looks 1like this. :

) ~
FOOD WASTED v
WEEK OF | NUMBER NUMBER . .
OF PORTIONS WEEK QF OF PORTIONS
MAR.3 | 102 ARILG]. 83_ |. .-
MAR.1O | 47 . CARRIL (3 58
MAR. I7 23 APRIL 20| 53 T
MAR.3| | 55 ARRL 27! 4q
Ginny and Marie want to find one éumber that tells the typical amount of
food wasted. They want to predict how much food will be wasted during the
‘rest of the year. .

\

WHICH SHOULD THEY USE, THE MEDIAN OR THE MEAN?
e i
First they look at the data. They find both the median and the mean. The
median is 54 whilé the mean is 59.5. Then they noticg,that some of the numbers
are very different from the others. They look unusually large or small. , -,

Ginny says that the gmount of food wasted during a week might be very small
if there are many students absent that week. Or it might b¥% small if the weekly
menu is popular with the students. And the amount of food wasted,during a week
might be large 1if several unpopular meals are served. -

These things make some of the numbers unusually large or small, but they are not
mistakes. These things will probably happen again. They must be considered in
making a prediction. -

WHEN THE DATA ARE LIKE THIS, YOU SHOULD véE THE MEAN.

7
.

Ginny and Marie use the mean of 59,5 portions of food wasted per week* éo .
predict how much food will be wasted during th%‘last 8 weeks of school. They -
report that about 4%6 portions of food will be-wasted before school ends.

"9 g
- “*
WHY IS THE MEAN BETTER TO USE? ! ) ' i

When you find the mean, you add up all the numbers as a first step. Numbers

that are very different but show an unusual happening will be taken into account.
Leaving out some will give a wrong answer when you want to predzct a total amount
of something for a long period of time.

¢
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MEDIAN OR MEAN: HOW TO DECIDE WITH YOUR SET OF DATA
1. Look at your data.
the others? . -,

- ’ !
2. 1Is it hard tg/tell whether some nuhbers are very different from the pthers?

If so, make & graph or chart of your data.

different.

3. If some numbers are very different, you will have to decide why they are ( .

, @ Are the numbers” likely to B¢ mistakes?

., o Are the numbers due.to something unusual that will probahiy

not happen again? USE THE MEDIAN.
4 N j

e Are the numbers due to something unusual
again and‘Pust be considered in the future?-

Are there some numbers that are very different from

USE THE MEDIAN.

that may happen .

>

L4

?

USE THE MEAN.

4., If you are not sure, then }'ou can ¥ind eithed the median or the mean.

\<v

Or.you can find both of them. To find out more about medians and mea s,
read "How To" Find the Median and "How To'Find the Mean. .

-

THE MIDDLE RANGE: ANOTHER WAY TO MAKE A PREDICTION

Maybe you are planning a picnic or a
icycle trip. If you can predict what
the temperature will be during the
picnic or bike trip, then you can plan
better. The MIDDLE RANGE is good for-
this. ‘It uses the highest and lowest.
numbers, in the middle half of the data. s

3

In the next example, some children
predict the most likely temperature
range forrtheir cldss picnic.

Denise and Jason want to predict what the temperature will be for their class
picenic,’ It will be -held on May 26

-

They go to the library and find a book that lists temperatures. It tells the
highest temperat@ré en May 26 for 1976, for 1975, and all the way back to 1900.
Denise and Jason want to use the highest tempefatures because the picnic will
be held during the hottest part of the day.
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. Denise and Jdeon decide that they will list the highest temperatures on ,
May 26 from 1976 back to 1949. They will have 28 numbers. They think that is

enoubh numberf to make a prediction. 10 WES\ <l
ng q | FOR MRAY 26 |
Jason says, 'Let's make a histogram qf . -
our data." They review by reading 'How ¥, {
Ta', Make a Histogram. They decide to E 1 e
group the temperatures by fives. Then e A
they make a histogram It looks 1%ke w5
this -t o y M}(x .
Denise looks at the highest column on ﬁf 3 XIXIX XS
the histogram. It shows the temperatures ‘,‘t} a X IX & ~1.
. from 63 to 67 degrees. She counts the s, !
Xs. There are,8 Xs fmw it. "It will 1 m)f?f ,)i ):épjéns)i
propably be frgm 83 to 67 degrees for the T 9 ‘n’"."'a"? )
“picnic," she says. '"'That column has the %:.) gg._ s\\ é 3\ :’. . 'P.‘ o
most Xs." .
TEMPERATURE (°F)

Jason 1doks at the graph. "There are 28 Xs all together. 8 out of 28 isn't
very much. There are 8 chances out of 28 that the temperature will be between
63° and 67°. -But there are 20 chances out of 28 that it won't be because

28 - 8 = 20." '
. ‘ : ‘

"How can we predict, then?" asks Denise.

~ .

Jason has an idea. "Look," he says, "there are more Xs in the middle of the
graph than on the sides. Let's find the middle half of the data. There are 28
Xs all together so half of that would be 14, There will be 14 Xs in the middle ,
half of the data and 14 Xs.outside. If we use the  middle half, we will have
14 chances of being right and 14 chances of being wrong. That's a 50% chance

of being right." ,x. t
Denise isn't sure how tg do that, 10 L"1"5!11F"ER'H'II"QR'ESl i
but Jason shows her how. ['All we have - — FOR mMAY 24
to do is cross off 7 Xs fram each | |t
end. There are 14 Xs left %n the &
middle. Jason draws a loop Xround g-l
_them. Now the graph looks like F 6
this. , "
. rd
‘Jason points to the numbers inside «
the loop. "The range of the middle W3
half of the temperatures goes from 'S €2
58° to 72°F. If we predict the tem- 3
perature will be 58° - 72°F.. -y We 11 21 ﬂ“‘
have a 50% chance of being. right E~ ':‘:
1
v )
( TEMPERATURE
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Denise looks atoth graph again " She ‘asks Jaaon about the other Xs
between 58° and 42" that aren't ine}de the 100p.

Jason is happy. . "There are 2 extra Xs That means that our chances of .
predicting the right temperature are even better. We have more than a 50%
chance of being right " ~ -

"That's a good prediction," Denise says "We can tell the rest of the
. class that thg temperature wi%l probably be between 58° and 72°F. for the
picnic. Thath a range of 14 but it wiil help sbme.” v
4

+" .

THE MIDDLE RF\NGE
IS THE RANGE OF THE
MIDDLE HALF OF:
‘THE DATA.

TO FIND OUT MORE
ABOUT RANGES,
READ “HOW T8"
‘FIND DIFFERENT"

KINDS OF RANGES.




WHAT/SHOULD YOU DO WITH YOUR DATA? i ¢ ‘

Before'ydﬁ do anything with your data, check your numbers.

. s .

& ' ’ .
e Do your numbers fake' sense? .
‘e Did you measure what you wanted to measure?

\ 4

If yohr data look wrong, you may have to'collect new data.

e If you have survey data, read "How To" Make An Opinion Svlve}":
o If your data are measurements, read "How To" Collect Good Data.

- \ i
Supboge you have ghecked your.numbers. They look 0.K.
What should you d§ with your data? Which KEY NUMBER,
should you find? You, can follow this checklist. It
* 'will hedp you decide. .

1. fnow why you collected your data. Talk with your )
group about what- you want to find out. . ' K

o

\ * . I .
#£2. Do you want to find out what got the most
* o votes or was listed the most times on a
- survey? It might be the most.votes for
5 . 2% 5 soft drink or for a’game to play. You
Sy .are looking for the thing that occurs the
#" % . most often. You want to find the MODE. \

)

N

) . e .
. 3. Are you looking for a typical number like the
best height for a table or the best. size for 7

syrement of & room or a table after measuring
it several times? If you are looking for .
something.like one of  these things, find the .
MEDIAN of your data. / ~ !

an apron? Do you want to find the best mea- <\;:>




4., You may want to use your data to make a pre-
diction over a long period of time. You may
want ,to predict how many pencils are needed
for the school store.. If so, find the MEAN
of your data. .

\ .

“

. If you'd@e not sure about whether to use the

o MEDIAN or the MEAN, then use the one you
like best. They will both describe your
data well, .

) ’ !

.

LY A \
6. .Maybe you want to predict something but just
one number is not a good prediction. It might
be a prediction of the most likely temperature
‘ range at woon on a certain day. If so, then
T use the MIDDLE RANGE of your data. )

I} ”
—— . @

. -
* ~

7. Are you still cdnfused about what to do with your
data? "Maybe doing one of. these things will help:

‘A. Look at the Stories in thig booklet again.

- . -~ > R L]

} B. "Look dt other booklets in this set:

"How To" Find the Mode
. "How To" Find the Median '
"How To.Find the Mean
~ * "How To"-Find Different Kinds of Ranges

3

C. Make a graph of your data. If you are not
sure about what kind of graph to make for
your data, you can read "How To'' Choose Which
Graph To Make for One Setnof Data to find out.

D. ,Then look at your data again to decide what
you want to do. v '

This matenial 18 based upun research supported by the National Science Foundation under Grant No, SEDE9-01071, Any vuiniuns,

hindings, and conciusiuns or recommendatyons expressed in lhl%‘)\;bhtdhun are thuse uf the authors and do not nmfﬁamy teflect
«the views of the National Science Foundation, < 0 _ ! isen-{ogasan.0z0p
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“HOW TO" :
" .. " FIND THE MEDIAN

.

. 0
) Do"you want to make sure you have a good measurement of something? You may be -
measuring the height of a table or the length of a bicycle path and want to be
sure your measurement isn't way off. Do you want to compare the numbe?s or
measurements for two groups of things? You may want to compare the heights .of
two groups of plants’or the strengths of two kinds of string.

) BICYCLE PATH

g 3§)l.5M 2

HAVE You
READS

"How TO"

THE MEDIAN IS GOOD TO USE FOR THESW ’&INGS AND MANY OTHERS.
. ) \ N ’K’JS}'{KQ

wmg’ IS THE MEDIAN? « - ' _ v u

c_ The"mgdiazi. is the-middle ‘nuthber' or measx_xrément in a set of data. Half of
the numbers in the set of data are @above the median and half are below the
'  median. ° L ‘<, N - . >
. \ ‘ . ¥ . no 1
;-

- -

4

-

HOW DO YOU FIND THE MEDIAN?
~ {. * : -? £
It is easy to’ find the medisn. There are three..difvfgrent%iﬁ you can’ use:
th¢ Crossing-Off Way, the Counting Way, and the>Histogram \Q*é?w This book- .
let will help you learn how and when to use each'way., An&"yog will find. . )
- .qut how to decide which way is best for your,data. . , . .
T . A

. «
L] . .
- .

-

.. . S
. wm_mcm,x&hsg THE MEDIAN? Coel s o )
- ’ 2 -~ * * -’ . ’ .
' You sholitd use the median when some of. your data .are wnysually large or
“  small and are likely to be.mistakes'ér .are ’due§u sometiiing that won't
? - happen again. You can also use the median whe noo.%vof your-data are
*  unusual. The stories in this booklet will show you ways to use the

median. j . . b
. v ~ - R 4 \. . *
ﬁ}m's INSIDE -t v PAGE\
: . WAYS TO FIND THE‘MEDIAN. ... vveevsenen. et eeneenahe st raeaen o2 ]
o THE CROSSING-OFF WAY: MEASURING THE PLAYGROUND......... e 4 .
THE CROSSING-OFF WAY: MEASURING A BICYCLE' PATH........ e 6
THE COUNTING WAY: "A FEW STRANGE NUMBERS.. ....c... ..’ ..... . 8
THE HISTOGRAM WAY: FINDING THE BEST HEIGHT FOR A POSTER...... e 11
. A PLANT EXPERIMENT...... RN ST, eeaeen ieemeees 14
FINDING OUT HOW WELL SOME PLANTS GREW. N\ e:eceven. e e n e 16
WHEN CAN 'YOU USE THE MEDIAN?............%.... evreaees Chaeaenes SINPINRS 17
\ THINGS TO KEEP IN MIND.+u.oovuev.n. e beeh eeiroansoannonnns .....19) - ?

‘ X
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WAYS TO FIND THE MEDIAN

LOOK TO SEE VHAT YOURDATA ARE. YOUR DATA MAY BE - .

\

NUMBER C6UNTSa t /MEASUREMENTS

GROUPED MEASUREMENTS

poug §

There are théee ways to find the mediqn

Use the first two ways.if your data

are NUMBER COUNTS or MEASUREMENTS. Use the third way if your datafare QROUPED

MEASUREMENTS,

% 1. The Crossing-Off Way -
4

TN 2

1

Put your data in order from smallest to largest.

Cross off numbers from each end of your list of
data until there aré only one or two nufbers
left. You should cross off as many numbers
from one end as from the other end.

o : )
] . - . . \
. L ]
! 3

@u
Wt

If you have one number, ‘you are ‘finished.

you have two numbers, then you must find the

number halfway hetween the two numbers. You

can do this'in ybdur head or by drawing a number &
. liné. Or you can add the two numbets together

and then divide by 2.

- ' {55 5
' 5
Lo g

@%




' - *
% 2.’ The Counting Way ‘ . )
' Put yourldata in order from smallest to largést.
. PATA ’
79,5,3 " . DA
62795, ,
0 , 1,5,1,3,2
2‘3!!6»7 ' -
- £19190% A N l,‘Q) ,9,7

{ - Courit’ your pieces of data and d
N You will get either a whole )
¢ “number or a whole number plus a half.

number by 2.

( G PIECES OF.
DATA

-

If youn answer is a WHOLE NUMBER,
count that many pieces of data
starting with the smallest wumber.

. .'2,3) 5,6,2,9

[ &

r—

Y !

\ Look at the number you stopped on.
" Look at the next number in the
data. Add thesé two numbers teo-
gether and divide by 2.

T STOPPED

de that

| If your amover is a WHOLE NUMBER

PLUS A HALF, change it td the next
higher whole number,

Count that many pieces of data:
starting with the gmallest number.

-

¥

Look. at the number’you stopped on.

It is the MEDIAN.
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éﬁB. The Histogrqm(ﬂg;“\‘ ‘ - L. , . .
. i . ® @"
: ) If you have a lot of meas:rements, you can put theh in groups and make a
\»» HISTOSRAM to find the MEDIAN. The story called "FINDING THE BEST HEIGHT FOR '

‘A POSTER" will help yol do this. If you don't'know how to makg a histogram,
. - read "How To'" Make a Histogram.

< - r
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THE CROSSING-OFF WAY: MEASURING THE PLAYGROUND

You should use the MEDIAN when you want tJ be sure that you have a good
* ., measurement. You can find the MEDIAN by measuring several times and then using

S the CROSSING-OFF WAY. That's what tHe children in the next two stories find ‘
out. 1 . . .

4 [
i

-

Géne, Carolj and Paula want to measure their ~
school playground. They have a tape measure that
is 10 meters long to measure with. The play-
ground is big. They will ha¥e to move the tape
measure mdny times. It will pe easy to make a h_
migtake.




- .. | . L
' Gene, thinks about

11 the work they must do to measure. It.would be too
bad if their measurements are off by a lot.

"I, think we should measure the’
'gides of the playground more than once,” he tells the others. ''We should
fmeasure the sides five times.

We can use the middle measurement. That's the |
median. The median is the measurement that's most likely to be close to the
actual distance." . : '

Carol 4nd Paula decide. that Gene's idea is good. They measyre the play-
ground the next day.

They méasure to the nearest metér each time. ZThen they -
record their measurements on a sketch of the playground. ’
- = ry 2

SIDE o B 2 -
A NO

' V8
qgm .‘ o /

QZrQ1. . _ N
dbm . S\DER ~AR0M, 208 m, A1¥ m,

. &27.7\0, R\WM .
|

"First," says Gene, ''we put them in ofder erm smallest°to: largest.” And
he does. 7 ‘ - ' ‘ :

' Distance in Meters

~

Side A 93, 95, 96, 96, 98 _ :
Side B 208, 218, 219, 220, 222

"Th§e we cross off numbers from each end until there are only one or two' v
numbers“left." Gepe crosses off numbers from each end until only one number
is left for each side:

- Side A’ ' Ve Side &
%, o5, 9%, 9%, 3

| }Q 218, 1219, 220, é{
?@%96,%}6 )Q,;%,zw,}(g,;xz
"Now," he says, "we know that the median measurement for Side A is 2o Leters
and the median'measurement for Side B is 219 meters."

|
1

Péul@\noticés the 208 meters for Si&e B. "It's a‘good thing we took the

time to measure,more than once because, there's quite a difference tetweer
208 meters and 219 meters." )

. ~

o
At

\,
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"Yes," Carol says, "we'must have miscounted as we were moving the tape

measure., Bul measuring a few times has helped. us avoid p mistake like that."

* YHR WY s

. Pl ~ ‘ . 5
.

.
.
. - .
“
‘. .
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L ﬁTﬁE CROSSING—OF% WAY' MEASURING A BICYCLE PATH

g :,/,a [

g

Rosa, Sanay, and Delores are laying out a
bicycle path near their school They are using !
. a trindle wheel to measute the bicycle path.
-They want to be sure that they‘have a good mea-
suremént of the distance. ' They knqw that it's -
easy to make mistakes whén‘measuring

<

" Rosa has an idea.’ Why don't we each measure
" the bicycle path tWo times? We will have six
measurements in' all. Then we can find the median

of the six measurcments.. The median is more , :
.likely to be close to the ac:ual distance than T BICYCLE/ PATH FROM
any one* oE\Qur measurements. SCHOOL /TO MILL ST.
> Sandy  and Delores think that Rosa's idéa is - 302 m o
good. 'The group measures the bicycle path. They ~ 99 m
~“round off each'measurement that they make tq the |, BOlm
nearest meter. Then they record their measure- 296 m
ments. The data look like this. 302 m
’ g s ' 303 m

Sandy asks, 'Now what do we do?"




-~ v

Delores explains. "The median is the middle number in the set of data.
First, put the data in order from smallest to largest. Then cross off numbers
from top and bottom until only one or two are left." ’

- r

v

While Delores is talking, she is putting her work on the board so that
Rosa and Sandy can see. It looks like this.

302 - 296 smallest

299 299 299

301 ) 301 3 301 7 g 301
296 302 302 -————-—:;> 302
302 302 . 302

303 303 largest ;yz{ A . .

‘Delores says, "Now there are two Numbers left. The median is halfway-
between these two_numbers.” \

(
. Rosa says," There's no number between 301 and 302." She is thinking of
' whole numbers. . . .

Sandy is excited. "Yes, there is. It's a number with a fraction. It's
301%." , ., , .
"Yes," says Delores. '"But let's write it as,301.5'meter$."We are using the
metric system. We should use decimals with the metric system."

\ P

"Well," says Rosa, "now we're,finished. We can use 301.5 meters as our
measurement of the bicycle path. We took six measurements; so we cart be sure
that 301.5 meters is a good measurement. ¢ ’

So the three girls use 301.5 meters as the'measurement~of the bicycle path.
"When we report to,the class,'" Delores says, 'we can tell them we used the
median." . :

BICYCLE PATH
A1 3015m
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THE COUNTING WAY: A FEW STRANGE NUMBERS

v s -
In the last-two stories, the children used the
MEDIAN to make sure they had a good measurement.
They uséd the CROSSING-OFF WAY to do this. In
this story, three children find out that their
numbersare unusually large or small because of
mistakes and fooling around by theYchildren who
answered their survey. They, too, \fingd that the
MEDIAN is a good-number to know about, but they
use the COUNTING WAY to find it. They find that
the COUNTING WAY is a better way to use when
there are a lot of numbers in the data.

Susanna, Tricia, and Franco are preparing for their.soft drink sale. They
already know that it will cost them 4¢ to make one cup of their, soff drink.
Now they want to find out how much to charge for it. _So they have made up a
survey to find out. It looks like this. . )

SURVEY

& How much would’yOu pay for

our WONDERFUL soft drink?
Comes in 3 FANTASTIC FLAVORS!

Put-an X beside only one price.
5¢ t20¢ : -
10¢ 25¢ .

They hand out the survey to everyone —_—
in their grade. When they get all the . 15¢ Other

surveys ‘back, they tally the votes. R 7 g ..
Their tally looks like this. "

Now they aren't sure how to use

Price, Mumber  the data to-decide what price to
of Votes charge. "We should pick the price
that most children voted for," says
5¢ 26 Tricia.
i 10¢ 3% Franko objects. "But the votes
154 33 for 5¢ are only two more than the -

204 I _ votes for 10¢ and only three more
‘than the votésrfpr 15¢."
54| 2 LR
other Oc{- 6 Tricia changes her mind after
- , . hearing Franco. "I guess picking
o] - T¢ 3 . the price that got the most votes -
124 2 isn't such a good idea. The votes
) S04 are practically tied for 5¢, 10¢,
’ 2 and 15¢. But how can we decide
$loo} | then?"

¢ . ~




Then Franco remembers. He remembers that the median is good to use when
some of the numbers are uhusually large or small and are likely to be mistakes
or due to something that won't happen again. "We can find the median. We
have a lot of numbers that are really big -or/small like O¢ and $1.00 in our
data. ‘And I know they are just mistakes or someone fooling around."

Susanna and Tricia listen to Franco. They decide that finding the median (
*may help. They look at the tally chart again.

Franco says, "This table is a short way
of writing 5¢ 36 times, 1Q¢ 34 times, and
so forth. To find the median, first we

have to put the price column in order PN'C& Noraber
" >
from smallest to largest. There were of Votes \
) : 36
Susanna wonders why Franco uses the >¢s listed. 4, 3:’;)
price column. Tricia says, "That's be- T
cause we want to find the MEDIAN PRICE, . 3%
‘  not the median number of votes}" i 154 33
J 204 1]
’ c 541 2 3
Other O% 6 -—‘\
. T A u
) So¢| =2
‘ ’ ' $l.00 ]

. Number
The group puts the data in order ‘from of Yofes |

the smallest price to the largest price. 04 ¢
Now the data look like this. .
- ' 5¢ 36
20 74 3
. The Price 34
L . column is ’04‘ 3

. put in order 12¢4
from 154 33

smallest

~ st [ aog || 1

largest. as¢
2
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. P.: Number
r‘ce— df uo{vcs
Franco knows how to find the median
using the counting way. 'Next, we need - 0% A
to coungmup how many pieces of data we . 5¢ A
have. The number of votes column te%ls ’
- how many times the price 5¢ was listed 74’; 3‘
' in, the survey, how many times the price . ,04 3%
10¢ was listed, and sojforth. It tells .12 3
the number of votes (or the number of I ¢ 53
‘  pleces of data) for each price. We " - 154
. need to add up all the votes to get . 204 /1
the. total number of pieces of data.' , . )
. »e_‘ ota P ot £ . 254 2
Susanna adds up the numbers in the number 5064 . 2 5
of votes column. - They add up to 131. There ' 41.00 |.
are 131 pieces of data in all. & —
' 13|
Franco divides 131 by 2. The answer is :
~ 65%. Fran®3 changes 65% to 66., ‘
4
) P Nuamber ' ) "Now we must count 66 pieces
niCe of Votzs of data, stapging with the
: smallest," s?s Franco. First,
. -4t /6 - 1 tes they count tMe 6 wotes for
541 B S LS O¢. Then they count the 36
o _i 2 . sofar R votes fc?r 5¢.
- ; N .
j0é 3% <t n‘.‘:maﬁ’ __ "So far," says Tridia, "we've
. 12¢° 3 S lDt coupted 42 votes." Then they
33 . count the 3 votes for 7¢. They
‘ 154 1 . ¢ are up to 45.
¢ 1 _
as¢| -~
5o¢ ' .
$rleo] DRINK ¥

"Well," says Tricid, "we've only got Z'P.’
21 more to count and there are 34 pieces ' N 4, W[e]
in the 10¢ row." -

(‘.’1

\

.

"That settles it,'" +says Franco. '
"The median price is 10¢y"

"I don't believe how easy it was," n
says Susanna. ''Now we know. We can
charge 10¢ for our sdft drink. That's
the price that's closest to what most
people want to pay, and it will let
us make a profit."

4
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‘/ THE HIST66§AM WAY: FINDING THE BEST HEIGHT FOR A ROSTER

A

The MEDIAN is a good number to use when you f
want a number that-is exactly in the middle

of your data. And grouping measurements

to make a histogram is an easy way to find

the MEDIAN when there are many measurements

in the qata. That's what Ramona's class .
finds out in the next story.- ; .

’
Ramona's class can't agree on the best height“to hang posters in the class-
room. Some of the children want the posters low and some want them high.
Ramona and two of her. friends, Greg and Paul, decide to solve the problem.
They think that the posters should be at a height where as many children have
to look up at them as have to look down at them. So they first measure the
eye-level heights of everyonme in the class. Their/data look like this.

.

tThere are a lot of kids in the class. OUR EYE-LEVEL HEIGHTS MAR. 3
There are toe many numbers. Otis,
another boy in the class, makes, a NOE  |HEIGHT |nAME  |HEIGHT
suggestion. "Put the -data intd groups. (em) | (cm)
Then you can show all the data on a " ‘
histogram and find the median. 1It's Chuck 132 ] Joanne 129
easy," Sue 126 | Serena 131
) . . : Maria 124 | Otis 116
Otis .makes up a new data table for Jill 137 ['Marlenef 120
Ramona, Greg, and Paul. It hag grouped Herbert 135 James 131
measurements on.it. It looks like this., . } Alfie 119 | Natasha] 127
’ Brdan~ 138 | Francis] 123
OUR EYE-LEVEL HEIGHTS MAR. 4 Hugh 125 ]} Patrick}] 115
Nancy 114 | Samuel 134
HEIGHT (cm) | NUMBER OF ‘ Lynn 126 | Dianne } 128
CHILDREN . : Joyce 120 Eunice 121
Chris 138 Bill 140
113-117 Karen 129 " | Sandy 118°
118122 Anna 128 | - _
123-127 ‘ " J
128-132 . "
133-137
138-142 :
Ny .
» » I ’
/{ ’ *

o
pea
<




(
¥

Then Otis makes a histogram from the

new data table. It looks like this.

-

NUMBER OF CHILDREN ..
~ N OWRERNDJd R

Ramona knows how to find the median.
She starts crossing off Xs on the
She crosses off the same
number of Xs from each end, but she
crosses off the Xs onrr the lower end
starting at the bottom of each column,
and crosses off.the Xs on the higher
end starting at the top of each
When she has crossed off’
3 Xs from each end, the histogram
looks 1like this.

histogram.

)

NUMBER .OF CHILDREN

When she has crossed off 7 Xs from
each end, the histogram looks like

EVE -LEVEL REIGHTS IN OUR CLASS

rd

X

X

X
X |
X

KIX XX
XX XXX X
KK RXKX XK

X

13-l7 NH3-1z2 123-12] R8-132 33-|57 J38-142 .

HEIGHT (o)

£yE ~LEVEL. REIGHTS IN Oug clAss

%
rd

Wy

2

X-'
X

- NN Jd R0

2

XX XXX
% I |33 I3¢ % %

XX XXX -

X

EVE ~LEVEL BEIGHTS IN OUR CLASS

W3-N7 N8-1z2 123-10) 1S3 133137 150192
HEIGHT (cm)

AN

M mxt/

NUMBER ©OF CHILDREN
- NV NP Jd R

Co.
0

19-122, 123-12] 123-1327133-/37 ]38-1Y2
HEIGHT (cm)

_l{ﬁ% rfw;v
3=l




13

/ ' m EYE -LEVEL REIGHTS lr\’@‘d? CLASS
e R
When she has crossed off 11 Xs from
‘\) each end, thA histogram looks like 4 8 [ 4_]é A
this. g 1 /ﬂ(’ X
: S 6 | X |k :
AV - —— T
/ W 5 A%4j;\ ;x: :l*QI
- S g | X [Tk ]2
; Y . Vil
e A nandivd s
: = 2| o]l ] XL KN
- - 2 1 [Bod gk | X V24! .
C T3=lj7 Y18 2123-10) 123-132 133-[57 138-142
HEIGHT (cm)
Now she Erosses off two more Xs from .
each end. That leaves on X. It is the ’ »
middle X. She puts a circle around it. EVE -LEVEL REIGHIS [N OuR CLASS
It is the MEDIAN. The graph looks like S 9 / i i .
this. . W ' ;
. v ¢ , v :
The median is from 123 to 127 centi- Ea 7 Ve
meters. So Ramona tells the class that =~ I
‘the posters should be hung so that the 8 (A ’ E }X'
middle of each poster is between 123 : y Mgl isg:
and 127 centimeters high. ‘é i %M ‘”ﬂ’f’ lgf /)'(7'
. 1 "4%’,' '3 ‘7 7
One boy isn't satisfied. "I want % 3 [0l (el L Dﬂﬂ ;x. W
just one number for the median," he é!; ;- n [ A4/ / 72 A LRA
says. "I know that a 4 centimeter dif- = 2 m3 '/wh /’Z,)(iVI lfK. l%: BT
ference is not very much, but I'd like = A /m“ ,’( T X
to know what the median is exactly.” 2 | ”W’i /w l ~ 1% . ,M‘

li3-l7 U322 123-11] 128-132 [33-[57 ]38-12
He looks at how Ramona has crossed

off the Xs. "The X that is circled ‘ HE‘GH’T (_C.m)

1s the top X in that column. All the ' -

others weré crossed off," he adds. |
. )

i

"We can go back to our data and find out what the measurements in the
123~127 centimeter column are," says Otis. '"Because the last X is at the
top of the column, the crossed-off Xs are the smaller measurements in that
columw: The last},iLthe biggest measurement." Otis goes back to the

dat@’chart and writes down the si® measurements that were tallied in the
>
3-127 centimeter column. They are:

>

-

“1’22}!11, 124 cm, 125‘cm, 126 cmy 123 cm, 127 cm.

L3

"The biggest measurement is 127 centimeters," says Otis. "Let's use that
as the median and hang the posters 127 centimeters high.w
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A PLANT EXPERIMENT 5. ‘ ) 1
Maybe you have collected two or three sets of data T
and you want to compare the sets.of datato see
which group of things is bigger, or stronger, or
takes longer. 'You may have made many measurements
or tests. Now you have several bunches of numbers
to compare. It's hard to compare several big
bunches of numbers, but 1t's easy to compare sev-
eral MEDIANS. That's what the boys in this story

find out.

Sean, Casey, and Julfo have decided to do an experiment to see if light will
make their p}ants grow taller. They have planted three boxes of seeds. They
give each box a different amount:of light. . .

-

After several veeks, they measure the heights pf the plants fn each boi.

Their data ldok like’this. 0 .
LOTS OF LIGHT _6/12 SOME LIGHT 6/12 LITTLE LIGHT 6/12
PLANT | HEIGHT (cm) PLANT | HEIGHT (cm) PLANGS JEIGHT (cm)
n| s . 11 10, #21 3
2 12 #12° 6 #22 2
#3 6 #13 11 #23 1
4 9 - 14 6 #24 4
#5 8 #15 7 #25% 6
#6 8 #16 4 #26 4
#7 11 #17 5 #27 5 N
#8 7 ¢ #18 5. #28 3
#9 9 #19 4 #29 7
#10 7 #20 | . 5 ©#3p 3

.They want to compare the heights

are a lot of plants in each box.

for different amounts of light, but there

Looking at all the measurements is confusing.

S, ’
" Casey -says, "I wish that I could wave a magic wand and make all these ,

numbers be just one number."

"Yes," says Sean, "but you wouldn't want just any number. That won'.t help.
Anyway, it should be three magic numbers because wé want to compare the three -
groups to see how much light is best. And the‘number for each group should be
a number. that is close to all of the measurements for that group.' ‘

"Oh!" says Julio. "Let's use the MEDIAN. The median is a number that is
close to all of the other numbers in a set of data. It is the number that 1is
exactly in the middle of the data." ',

3

"Great!" says Casey. "We just thought of three magic numbers. We can find

the median for each group." ’ )

* o ’

v




And so they do. First they put the measurements for each group in order
from smallest to largest. The data look like this.

AMOUNT OF LIGHT .  HEIGHT (cm)
LOTS OF‘LIGHT‘:. . 5,6,7,7,8,8,9, 9,11, 12 |
. SOME LIGHT: "’ 4, 4, 5, 5, 5, 6, 6, 7, 10, 11
L ' .LITTLE LIGHT: 1, 2, 3; 3, 3, 4, 4,'5, 6, 7 , . .

There are ten numbers in etach set of data. Ten is an even number. So
_when the humbers are crossed off from/bpth ends, two numbers are left in each
set of data " Now the data-look likefthis., N
By

AMOUNT OF LIGHT

i

o~ * 7 LOTS OF LIGHT: ' ) & & ¢ 88, X XK K
| | SOME LIGHT: X,)(.XX. 5, 6, % X?‘ﬁ X
o7 ourmE et YK K 3 4,)<,X,3K.x

Casey figures out the median by finding the number that is halfway between
. the two middle numbers in each set of data. The median for LOTS OF LIGHT is
. easy to find. Halfway between 8 centimeters and 8 centimeters is 8 centimeters.
" The median for SOME LIGHT is 5.5 centimeters and the median for LITTLE LIGHT
is 3.5 centimeters. Cagey makes a table of his results.

(o

. Sean‘éays, "I w§;t to show this AMOUNT OF LIGHT MEDIAN HEIGHT
to the rest of the class." , (cm) .
. . c LOTS OF LIGHT 8 ”
' SOME LIGHT 2 5.5
. LITTLE LIGHE 3.5 .
| " LA

Sean looks at the table.  He figures out the differences between the median
heights. The difference in median height between plants that got LOTS OF LIGHT .
and plants that got SOME LIGHT 18 8 cm - 5.5 cm or 2.5 centifidters. The dif-

- ference in median heights between plants that got SOME LIGHT and plants that
-got LITTLE LIGHT is 5.5 - 3.5 cm ox 2 centimeters.

"Look," he tells Julio and Caiéy. "The differences are small. Two centi-
meters and 2.5 centimeters aren'y¥ much. Does a little difference liKe this
prove that more light makes plants grow taller?"

» . "

The group asks the teacher. She tells them that they should compare the
differences in the medians with the middle ranges of their sets of data. "If
the differences in the medians is about as large or larger than the largest
middle range, you can say that more light makes plants grow taller," the

»*  teacher says. '




Sean, Casey, and Julio read "How To" Find Different Kinds of Ranges. They
‘ calculate the middle ranges of their sets of data and are happy Yo find out
that the differences in the medians are as large or 1arggr than the largest
middle range. . .
. % 3 \'f l

"dell," says Julio, "I guess that proves~it." ¥

FINDING OUT HOW WELL SOME PLANTS GREW

The MEDIAN is good to use when you wan% to be
able to compare the numbers in your set of data
with a typical number in the data. The boys in
this story use the MEDIAN to decide whether the’
plants thgy have grown are af tall as the plants
grown by the whole class.

.

Aldo, Harold, and Mohamed wonder if their plants have grown as well 5% the
others in the classrcom. Some of their plants seem tall, but most of them Seem
shorter than the others in the cldssroom. So Aldo, Harold, and Mohamed decide
to find out how their plants compare to the others in their room. This is .
what they do. .

- .

First they measure all of the plants in the classroom, including their owm.
Next they ‘decide to find the median height for’all of the plants. After put-
ting the measurements in order from smallest to largest and crossing off the
same number of measurements from each end, they find that the median height for
all of the plants s 10 centimeters. '

r

. PLANT HEIGHT IN CENTIMETERS

kxxxxxxxx‘xxm WDKK K N K KRR KKK

Now Aldo, Harold, and Mohamed look at the measurements of just their group’
of plants.. They are: '

6 cm, 7 cm, 9 cm, 8 em, 4 cm.

They put the heights in order from smallest to largest. y

4 cm, 6 7m, 7 cm, 8 cmy, 9 cm

They compare the heights of their plants with the median height and they ire
very disappointed.’ All of their plants are shorter than the median height.
They think about how they have been growing their plants. They decide that
N they will put the plants in a sunnier place and measure them every week to see
if they grow better. \

Dy
v

L. 1 t u .

.
, f"
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WHEN CAN YOU USE THE MEDIAN?

.

USE THE MEDIAN

¢ vhen none of the numbers or measurements
//,/ are unusually large or small.
st e

e when some of the numbers or measurements -
are unusually large or small and are likely
to be mistakes or are due to something that
won't happen again. The story called "A Few
Strange Numbers" tells about this.

) 1
FOR ONE SET OF DATA: .

§ The median;is‘good to use when you want to fini out--

-0 the best measurement for the height of a
i~ table, the time of a walk light, or the
\ length of a bicycle path. The stories
called "Measuring the Playground" and
"Measuring a Big¢ycle Path" tell about
R Fhis é

¢ a number or measurement that is typical for
a whole group of people or things, such as '
the best height for a table or the best
price to charge for a soft drink. See the
story called "Finding the Best Height for a
Poster.'
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[ how“y?ur other data compare with a typical
number or measurement, such as how tall your
chair is compared to the median height of
chairs in your class or how big your plants
have grown compared to the median height of
the plants in your room. See the story
called "Finding Out How Well Some Plants
Grgw." : T

4

FO!R TWO OR MORE SETS OF DATA:
The median is.good to use to:ggmpare sets of data.
You may van; to find out--

4 e whether sets of data collected before and
after.a change has been made are almost the
same or different. You may want to compare
sets of test scores from before and after D
when you are trying a new method of learning
something, or you may want to compare sets
of .data - to see' if putting up signs has made
a change in the time it takes for children
to find the library.

e which thing is bigger or stronger or takes,
longer when you are cqmparing the heights of -
groups of plants, the 'strengths of two brands

‘ of paper towels, or times for two different
v grades to cross a street. See the story
called "A Plant Experiment."




THINGS TO KEEP IN MIND

1. The MEDIAN is theé middle number in a /\

| . ) - ~ N\
get of data. Half of the numbers are \)
above the median and half are below W@’ZS”Z@ .

the median. » ' O \;jHY 1)6 T HL\_AIHYS
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v
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_ There are three ways to find the MEDIAN.
Which way you use depends on the kind of
data you have: ' .

e If you have NUMBER COYNTS or MEASUREMENTS,
you can use either the CROSSING-OFF WAY or
the COUNTING WAY. %

e If you have many measurements, you ean put
them in groups and use the H@STOGRAM_Q&Y. s

\

The MEDIAN,' the MODE, and the MEAN are all
KEY NUMBERS. Each of them tells something
about a whole set of numbers or measurements.
Each of them tells what a typical number ‘or
measurement may be for a whole set of data.

Maybe the MODE or the MEAN ‘would be better
.to use than thé MEDIAN for your data. If
you are not sure about which KEY NUMBER to
use, you can look at "How- To" Tell What Your
Data Show and "How, To" Use Key Numbers to
Compare Two Sets of Data. '

\

LY

J

(.

This material is based upon research supported by n!a National Science Foundax‘:pundcr Grant No. SED69-01071, Any opinions,
findings, and conciusions or recommeandations expressed in this publication are those of the authors and do not necessarily reflect
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“HOW TO

MEAN to find out these things. And the MEAN is good to use for many other

WHAT IS THE MEAN? . ' o

HOW DO YOU FIND THE MEAN?

WHEN CAN YOU USE THE MEAN?

-

. \‘l‘ )
'IERJ!Z © 1977 by Education Development Center, Inc. All rights reserved
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HAVE You READ
“How TO" TELL
WHAT YOUR OATA

SHow!

;) FIND THE MEAN

Do you need to predict somethifig, like how many pencils the school store will Il
need fon the next two months? Do you want to compare something before and ’

after changes have been made?. You may, want to comﬁare the time it takes to .
find the library before and after sighs lave been put up. You can use the

things too.

N —

The MEAN is the number or measurement .that you get when the total of }our
data is split into equal pieces. The MEAN is often called the AVERAGE.

v

You ¢an find the MEAN by dividing the gum of, the numbers in your set of
data by the number of numbers in your set of data. This booklet will show
you how to find the MEAN of your data. = | - N

You should use the MEAN when some of the numbers or measurements are
unusually large or smail but need to be considered because they show some-
thing that will probably happen again. You can use the MEAN for many
other things too. You can use the MEAN when your data are not unusual.
Each story in this booklet shows a different way to use the MEAN.

i

n \

» . * ‘

@T'S INSIDE . . ) “-ra
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FINDING ‘THE MEAN
LOOK TO SEE WHAT YOUR DATA ARE. YOUR.DATA MAY¥ BE

NUMBER COUNTS,

., B ...".‘J"‘

Addwup all the- numbers: ,in

. -’4..<‘

ﬁ ata you haye,.f- EREAE m.uhbex_' of piaces nf datal

. 2 ﬁount hoiv many pieges,_, N . TO?I'A-"l§ by thé




MEASURING TIMES

when you want to find a gaod measurement, the
MEDIAN is usually the best KEY NUMBER to use.
But when you have only ‘two measurements of
something, the.MEDIQN and the MEAN are the
same. When that happ&l¥, you find the MEAN.
That is what this story is about.

.

’Kay s. class is measuring the speeds of cars near their school. They want to
be sure that their measurements are accuraﬂe. So they pick two teams to measure
the time for each car. _ z ' :

¢
[}

. Each team has a timer, a ﬂérson who tells the timer when to start, and a per-
. son who tells the timer when to stop. Each team times the same five cars for a
. distahce of .180 meters. When the teams are finished, the data look like this.

3 AN
. CAR TIMES (TEAM I} ) CAR TIMES (TEAM II)
3 ot ¥
. o
... b-car TIME ‘ . CAR TIME
S (seconds) . . . (seconds)
Nt AT | e2 - A 6.0
A : 8.4 o B 8.4
P I« 10.0 ) c 9.8
o 4. D 7.6 D 7.2
U E 5.8 E 7.0 )
.~k-. \ N

- Both teams look at the data. Frances says, "I know how to find the speed:
. Just divide the distance by the time." She has read "How To" Find the Speed

of Tﬁings. f ~_3 o

;

yWhich time97,a8ks Toby‘. "We have two times for each car. We only nced
,,one t;me to find the speed " -

, Gino repliea,."Wé should first find the MEAN of the~two times, then we can
;use the MEAN TIME fot each car to, figure out the speed."

: x"x’es,’ says Frances. "Finding’the mean with two numbers is easy. Just add
. the two numbers .together and divide by two. 1I'll bet if we each take the times

“:f\for‘one qar andsdo the figuring, we will be finished in 5 minutes. 1I'll check
. everyone 8 aﬂswcrs._: K :

v
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Everyone is very busy.for a few minutes.
Then they are done.

Frances makes a new data table showing the -
MEAN TIME for each car, It looks like this.
"Great!" says Frances. 'Now we are ready to
find the speeds of these cars."

CAR B

CAR €

MEAN CAR TIMES

CAR

Moo o>

MEAN TIME
(seconds)

6.1

. e

MAKING A PREDICTION ' : .

Sometimes you may need to make a prediction.
@ Maybe you want to predict how many
pencils the school store will need.
® Maybe you want to predict how much
soft drihk to make for a party.
The MEAN is good to use when you need to make
a prediction. That's what the students in this
story discover when they predict how many pen-
cils they need to order for the rest of the
school year.




Anna, Louise, and Kathy are in charge of ordering supplies-‘t& the school
store. The store has run out of pencils. They want to order enough pencils so
that they don't run out of pencils again before school ends for the year. They
need to decide how many pencils they should order. S

They decide that -they should first find out how many pencils students usually
buy during a week. Anna and Louise look at the store records. y find informa-
tion on how many pencils the students have bought each week at t chool store.
Anna suggests that they just copy the number of pencils for the 1 12 weeks.
Louise agrees that that would be enough. She makes a data chart showing the
number of pencils that students have bought for the last 12 weeks. " The chart
looks like this. .

- . PENCILS BOUGHT BY STUDENTS
WEEK OF NUMBER OF " WEEK OF - NUMBER OF
PENCILS ‘ PENCILS
Jan. 18 54 Mar. 1 37
Jan. 25 30 Mar. 8 29
Feb. 1 23 Mar. 15 32
Feb. 8 19 Mar. 22 25 -
. Feb. 15 34" Mar. 29 33 .
Feb. 22 0 Apr. 5 32

Kathy looks at the chart. "It's hard to tell how many %o order from these
numbers," she says. '"One week the students bought more than 50 pencils. Another
week they didn't buy any." ’ ’

Anna says, "We can find the mean. We can degcide how many to order by finding
the mean number of pencils bought per week. Then we can multiply the mean by
the number of weeks that are left in the school year."

ow_to _find the mean. _ First she adds up the number of pencils.

SL+ 30 + 23+ 19+ 36+ 0+ 37 + 29 + 32 4+ 25 + 33 + 32 = 348

She gets a total of 348 pencils. Then she counts the number of weeks. There
are 12 weeks listed in the data.chart. ) & .

Next she divides the total of the pencils by the number of weeks:

SUM OF PENCILS  _ 348
¢ NUMBER OF WEEKS , 12

= 29 pencils per week.

. |
The mea;‘i§;29 pencils per week. Students usually buy about 29 pencils per :
week, .

Louise figures that there are 10 weeks of school left. She multiplies
29 x 10 to find out how many pencils to order., They need to order about 290
pencils,
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HOW MUCH SOFT DRINK DO WE NEED? g
w
Maybe you want to make a prediction, and you
only have a little information. You may think
that you don't have eanough data to find out
what you need to know. But, to find the MEAN,
you don't need much information. All you need
to know is the total amount of something and’
the number of items. That's what the students
. in this story find .out. .

~

~

Maureen, Karen, and Cory are in charge of buying soft drink for the annual
picnic. They need to figure out how many quarts of soft drink they will need' -
for the picnic. Alisa, who worked on the picnic planning last year, has given
them some information: -

) Total quarts bought 96
Number of children at picnic 240 AT
Alisa tells the group that last year there was enough soft drink for everydne, Y i

and if the same number &f children will be at the picnic this year, they can
just buy the same number of quarts.

“Karen has a count of how many children want to go to the picnic. '330 children
have signed up. More children will be at the picnic this year.

"How can we figure oulifrom these numbers how many quarts to buy?" asks
‘Maureen.

Cory looks at the information.' ''We can use Alisa s data to figure out the
number of quarts per child. That's the MEAN NUMBER OF QUARTS. Then we can
multiply ﬁhe mean number of quarts by 330 to find out how many quarts to buy
this year.'

Kagen ééys, "Po find the mean number of quarts,-we should divide the total
quarts by the number of children." Karen figutes out the number of quarts per
child: -

v

TUTAL QUARTS . % . 2 (
_ NUMBER OF CHILDREN 240 - 5 QUART PER CHILD

""Each child got about 2/5 of a quart. Now we can find out how many quarts
to buy this year," says Maureen. ''We have to multiply 2/5 b% 330.

Maureen finds that the number of quarts needed for 330 children will be 132
.quarts. Cory, Maureen, and Karen check the figures again. They still get 132
quarts. They report to the class that they will need enough money to buy 132
quarts of soft drink /

A >
w‘d
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HOW LONG MUST WE WAIT?

When some of your numbers or measurements
are unusually large or small but need to be \ >
considered because they show something that :
will probably- happen again, .you should use

the .MEAN. The time spent waiting in line

for lunch is like that. There are many

things that could cause the time spent in 1
line to be long or short, and these things ~
will probably happen again. That's what

this story is about.

4

Melinda's class wants to shorten the time spent waiting in line for lunch,
They are changing different things to find out what will make the line go
faster. ’
-

First they time how long it takes to get lunch before any changes have been
miéde. They time every fifth person. They do their timing on five different
days. Their data for one day look like this.

/ TIME IN thCH LINE ON @TT. 3 (Minutes)
11, 14, 16, 19, 15 14 13, 12, 17 10, 16, 12 11, 19, 10, 18, 11 14

Melinda and Tina look at the data for Oct. 3. They notice that some of the
times are short. It took some students only 10 or 1l minutes to go through the
lunch line. Other times are long. Some students took 18 or 19 minutes to go
through the line. Tina and Melinda decide that they should find the mean of
the times in line. They want to use the mean because waiting times on any day
could be long or short depending on many things that will probably happen again:

-e Some students buy only milk or dessert. They go through the line fast.
_ Others buy the whole lunch. They take longer.
e Some students have the correct change. Others need to have bills changed.
e Some students fool around. f
e Some students forget ‘their forks and napkins and have to ‘go back to get
them.

Melinda and Tina compute the mean time for Oct. 3. They add up all the
times and get a total of 252 minutes. Then they;divide by 18-~the number of
students. The mean time for Oct. 3 id 14 minutes. Other students in the
class find the mean times for the other four days. Then they make a chart
of the five mean times. It looks like this. .




.
LUNCH LINE TIMES

DATE ‘1 MEAN TIME IN LINE FOR
EACH DAY (Minutes)

Oct. 3 14

5 ) 12°
6 % 11
9 12
10 13

They aren"t finished &et. Now tﬁey need to find the mean time in line for all
five days. They must find the mean for all 5 days because many things such as
the menu and the number of students change from day to day. ¢

So they do. - They add up the five times and get 62 minutes. Then they divide
by 5. The mean time in line for all five days is 12 2/5 minutes. They round
this off to 12 minutes. —

Melinda looks at the figuring. 'We didn't find just the MEAN," she says.
"We found the MEAN OF THE MEAN. And we are still not through. Now we have to
see, whether chéhging the lunchroom around will make the time waiting in line
shorter.” ’

The class wants to change things to that the mean time spent waitdng in line
is cut by -five minutes. The next week they rearrange the lunchroom layout.
They wait a few days until the students are used to the new layout and then they
do the timing again on five different days. Each day they time every fifth stu-
dent. Then they find the mean times for each day again and make a chart. It '

looks 1ike this. :
LUNCH LINE TIMES
DATE - MEAN TIME ;N LINE ‘FOR
} . N - EACH DAY (Minutes)
‘ Oct. 24 | - 9 .
25 10 )
, 27 . . 8
130 10
Noy. 1 9

They find’ the mean time in line for all five days. It is 9 1/5 minutes. )
They round that%off'to 9 minutes. . They compare the two mean times. They have -
made the mean waiting time shorter by'3 minutes. o

They decide to try making a different sort of change. They plan to rearrange,
the .schedule so that the classes come into the lunchroom 5 minutes apart instead
of all at once. They need to get permission from the principal to do this.

They collect the data they have so far to show to the principal. They are happy

that they used the MEAN because it makes their results much easier to see.
»

.t {:;7




USE THE MEAN
\ e when noné of the numbers or measure-
ments are uhusually large or small,
- e when some of the numbers’ or measure-
i ments are unusually large orgsmall
but néed to be considered becauge
they show something that will
- probably happen again. The story
i_\ called "How Long Must We Wait?"
r tells about this. .

FOR ONE SET OF DATA, USE THE MEAN

: e to get a typical count or measurement
.of something when you have only two
. . numbers or measurements. See the
story called "Measuring Times."

(18

~
*e

¥
” L4
H

e -.—@-to-predict how much or how many of
o something \will be needed*in the
' future. The story called "Making
a Prediction" tells about this.

WHEN CAN YOU USE THE MEAN? .

—

Lime

~
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e to get a typical number for. something
when you know only the total amount
and the number of items. See the story t
called "How Much Sofit. Drink Do We Need?"
i

FOR TWO OR MORE SETS OF DATA, USE THE MEAN

e to compare something before and after
changes have been made. The story called
"How Long Must We Wait?" tells about this.
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THINGS TQ KEEP IN MIND

1.

The MEAN is a typical number .or

. measurement for a group of people

or things., It is the number you
get when the sum of the data is
split into equ?l pieces. ’

MEAN_NUMBER BOUGHT % '
EACH WONTH > N\

Thé MEAN is often called-the AVERAGE
You can call it the AVERAGE if yOu want .
to.

.\

It's easy to find the MEAN. Just DIVIDE
the SUM of your data by the NUMBER of
pieces in your data.

r 3
TMTHE MEAN
You HAVE TO

DIVIDE T0 FIND

O 22 +19 +26+20+17+25

| Q \ +20+21+28= 198
INMBERSE ©o e 4T |
. ;‘} ‘ -

ME |

50




[ ’

' i
When you find the MEAN, use DECIMALS
rather .than FRACTIONS, Decimals are
easier to add: They are easier to

~divide. And if you are using the

metric system, decimals are the proper
way to write your measurements.

. The MEDIAN, the MODE, and the MEAN are all .

KEY NUMBERS.  Each of them tells something
about a_whole set of numbers or measurements.
Each of them tells what a typical number or
measurement may be for a whole set of data.

Maybe,thE‘MEDIAN‘or the MODE would be better
to use than the MEAN for your data. If you

are not sure about which KEY NUMBER to use,

you can look at "How To" Tell What Your Data
Show and "How To" Use Key Numbers to Compare
Two Sets of Data.

T HENME
[PLANT [HEIGHT
wf { 3%
w2 | 24"
%3 3%
ry | 2W
#s | 3N

Thie material 15 based upon reseatch supported by the National Sc:ence Foundanon
under Grant No. SED 6901071, Any opinions, findings, and conclusions or
mcommendations Pxnmssed i this pubhication are those of the authors and do not
necessanly Teflect the views of the National Science Foundation,
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"HOW TO"

HAVE YOU READ

‘ | | ' "HoW TO" TELL
FIND THE MODE MA]‘_?Y_O_U_B DATA
SHOW!

Do you want to find out what most people like best? You may wéht to use the
results of a vote or a survey to choose oné thing. Maybe you need to pick one

game to/buy that mostfof the class will enjoy playing. You may want to see
what things two grougs of people like best. You can use the MOSE to find out

|

GRADE 5 | femem
# e | OUR

| PICNICI
T LIKE
. A Posters! . |
WHAT IS THE MODE? / :

The MODE is the number or thing that is listed the most times in a set of
iata. When you pick the winner of a vote or a survey, you pick the number
or thing that is listed the most often. You pick the MODE. .

. E
HOW DO YOU FIND THE MODE = .- \
s It is easy to find the MODE. You don't have to do any figuring. All you
have to do is look at your data and find the number or thing that is listed .
the most times. " v -

R

WHEN CAN YOU USE THE MODE?

The stories in this booklet will help you decide whether the mode is_the best
number to use to tell about your data.

P

((mar's INSIDE ' : PAGE
FINDING THE MODE...... e ereriierae ey e 2
PUTTING A DISPLAY IN THE BEST LOCATION......0evevvvvvrveeneess SET 3
DECIDING WHAT TO MAKE FOR THE CRAFTS SALE.......evuuevuuonronneeens cee 6
WHICH METHOD OF ADVERTISING DID YOU LIKE BEST?............. Cerrea 7
WHEN CAN YOU USE THE MODE?........... Ceeees b ereearie e aaaen 9
THINGS TO KEEP IN MIND. . eu'uuennnreernnnnnnunnnsnnnssnasnessueeeesoes i0

-
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‘\ .
ﬁ FINDING THE MODE : {
l LOOK TO SEE WHAT YOUR DATA ARE. TO FIND THE MODE, YOUR DATA SHOULD BE L}
| ’ -

| CATEGORIES AND . NUMBER COUNTS

THE MODE IS THE THING THAT HAS THE HIGHEST NUMBER COUNT.

.| FAVORITE FLAVORS

FLAVOR NUMBER WHO -
LIKE IT ‘ ~
: NUMBER COUNT
Cola 4 " |
Orange 6 4——_ Orange got the most votes, ' ) |
Grape 2 Orange is the MODE. ' '
- ,| Root Beer 1 |




IS

PUTTING A DISPLAY IN THE BEST LOCATION

The mode is good to use when gou—:ﬁht
to find the most frequent count o
measurement of something. In this
story, the students use the mode to
find out the place that the most
children walk by.

»
* Penny's glass hag created a display to s the other children in the school
some rules for bike safety. Now the class @wdnts to put the display in a .place
where the most children will see it. They have found four possible locations
for the display. , They decide tb count how many children pass by each locatiofi
\ at two different times during the school day. Penny, George, Andy, Qnd Katrin
each go to one of the locations before school and at lunch time and take a

count of how many children pass by in 5 minutes.

Then they make a chart of their tallies. It looks like thi;:l

NUMBER OF CHILRREN PASSING DIFFERENT \PLACES
Number of Childret\ "’f
T Before Lunch
Place School Time Total =
Main n?bby’ " 132 "15 147 . N
N ‘ /
Next to Office | 83 79 ' 162
Next to Library 23 69 _ 92
’ ~
Next to Cafeteria 5 127<I// 132

Andy says, "Lodking at all these(numbers is cbnfusing. And the wholc class
needs to see our data to decide. Let's make some bar graphs to _show them.{;\\\§
The bar g:aphs will make our resuits easier to see." .

-




Th§ bar graphs lodk 11
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NumBER

Tha whole class looks at the bar graphs. Felicia poinné to the.bar graphu~
stiowing the TOTAL NUMBER OF CHILDREN FOR, BGTH,EIMES. "Thé .tallpef hdr, ghows -
where the.most children passe& by," she says. "lt is"tbe mb&e‘ 'I'he* mosc N
. children paSsed byxthe officeh" Sy s ' ) o

Teresa is 1ooking at_the BEFORE SCHQOL gfaph,. She says, "rhe main iohby iS»
“the mode for. tha numbex” o£ children pa'Bsing by before school. ;lhe mast children
passed by f.hére before ‘gchool dnd they‘will paasd:;?./chere on theig, Way home,

too.f H@ybe it WQuld be.bettér to put, fhe diaplay in . the main lobby. e :3




' Willy disagrees.‘ "When I am on my way_home," he explains, "I am in a big
rush. I'm not going to stop in the lobby and look at the display."
. - .
o ,!Katrin #é looking at thel LUNCH TIME graph. '"The cafeteria is the mode for
" the mumber of children passing by at lunch time. Kids will have a chance to
stand around and look at the display after they finish lunch.”

't Willy likes the location by the office. He says, "Kids can stand around
. and look at the display if it's next to, the offic€. More kids go by the office
"Z,..ghan other places we checked. We can tell that /by looking at the graph showing
"+ Lhe TOTAE*NHMBER\gF CHILDREN FOR BOTH TIMES. ts of kids go by the office
both before school and at lunch time. NO ONE goes by the cafeteria before
‘.. .'school." —_

‘e . ¢ ..
RN '3¢ The class agrees. Next to the office is where the most children pass by.
-t They will put the display next to the office.

. -
:
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DECIDING WHAT TO MAKE FOR THE CRAFTS SALE

-~

Belmont School is having their annual ‘crafts sale. Rachel's class wants to
decide on one thing to make in quantity for the sale. Many suggestions have
been made. Now the class needs to pick one thing.

Rachel{lists the suggestions oﬁ the board and everyone in the class votes
for their favorite two items. The results of the vote look like this:

ITEMS FOR CRAFTS SALE
> A ITEM - NUMBER OF .
I, i,
Ll VOTES
/ Candles \ 9
Bead Jewelry 10
Wristbands 5
Checkerboards . 6
Key Chains 15.
Autograph Books 15

Rachel looks for the MODE. She wants to pick the item with the highest
number of votes. But there's no one item with the highest number of votes.
There are two items that are tied for the highest number of votes. THERE ARE
TWO MODES. Autograph books and key chains both got 15 votes.

Rachel wonders how the class cap decide between the two modes. She tells
the class, "I think we should dQte on just these two things. Maybe then we will
get a winner. And if the votes are tied again we can make both things.

The children decide to vote again. Everyone has one vote. They can vote only
for key chains or autograph books. When the votes are counted, key chains and
autograph books are still tied.

e

Rachel says, "We héve a tie because we have two groups of children who want
to make different things. So we should make two things. One group can make
key chains, and the other group can make autograph books."

Everyone in the class agrees. So Rachel's class makes two things for the
crafts sale. ‘

(W4
~¥




TWO. OR MORE MODES .

In this story, the children had two modes in their data. You may have data
' that has two or even more than two modes. WWhat should you do when your data
are like that?

If you have two modes or two numbers that almost tie, you should first see if
the modes are telling you something about your set'of data. Two modes in your
data may mean that your data are the results from two separate groups of people
who want or like different things. Then it may be a good idea to pick both
things. "\~‘ . -

LY s N

Sometimes you may not want to pick both things. You may want to pick just one
thing., If so, yog may have to collect new data by voting or counting again.

I} ) ¥ ‘| N OU I'l'v
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WHICH METHOD OF ADVERTISING DID YOU LIKE BEST?

You can use the MODE to compare the data from two different groups. Looking at
the MODES for both groups will help you decide if two groups of people like the
same thing best or like different things best. That is what the boys in the
next étorg find out.

GRADE1
1 A

O\

GRADE 5
B I

amprm——

Carlo, Jamie, and Brian have conducted an opinion survey to find out which

7 method of advertising for the school store was the most popular with their stu-

dent customers. After dividing the completed surveys into primary (grades 1-3)
and intermediate (grades 4-6) piles, the boys tally the responses.

-



~
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Their data look like this: S

/ WHAT METHOD OF ADVERTISING DID YOU LIKE BEST?
/
PRIMARY . INTERMEDIATE |
; | METHOD NUMBER OF METHOD . NUMBER OF
STUDENTS 1 . . STUDENTS
Posters \ 27 : Posters 36
Intercom 11 Intercom 5
Sandwich Sandwich ,
’ Boards 32 Boards 12
Gimmick 16 Gimmick 29

The boys want to use their data to decide whether to use one method of ad-
vertising or two methods of advertising next year. They think that just one
method would be better because that would take less time and they have many
‘other things to do for the store besides advertising.

The three boys look at the data. It's easy to see that the primary students
liked the sandwich boards best and the older students liked the posters best.

Jamie says, "We know what the mode for each group is. The mode for the pri-

mary grades is sandwich boards and the mode for the intermediate grades is the
posters. But I wonder how we could pick one method that would be liked by most
of the kids."
I know what we could do," says Carlo. 'We c¢an make posters to advertise the
school store. We can use them on the sandwich boards we have already made. We
can glue the new posters on the old sandwich boards. Then we won't be spending
a lot of time on the advertising and everyone will be happy." .

"Yes," says Brian, -'the little kids will have what they like best and the
big kids will have what they like best. But what would we have done if it
didn't work out that way? What if the primary.kids liked the intercom best
instead of the sandwich boards? Would we have to'use two methods?"

"Maybe not," says Jamie. "If the modes
don't help us to decide, then we can make
a graph to help us decide. I found that
out when I read "How To" Use Graphs to
Compare Two Sets of Data."

"I suppose I should read that booklet

to see if it answers my questions," says

Brian.
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WHEN CAN YOU USE THE MODE? Lt

USE THE MODE -

.3 . e when your data are CATEGORIES and
: NUMBER COUNTS.

FOR ONE SET OF DATA, USE THE MODE -

o to find the most frequent count or
measurement of something., The story
called "Putting a Display in the Best
Location" tells abput this.

e to find the thing that most people
want to do or like. See the story
called "Deciding What to Make for
the Crafts Sale."

<

. . di B
e . i

"FOR TWO OR MORE SETS OF DATA, USE THE MODE

e to find if two groups or people want

S the same thing or different things.
R © See the story called "Which Method of
W + Advertising Did You Like Best?"




THINGS TO KEEP IN MIND

1. The MQDE IS THE NUMBER OR THING THAT IS LISTED THE MOST TIMES IN A SET
OF DATA. It is the value that occurs the most often. On a BAR GRAPH, it

is the longest or highest bar.

IM THE MQDE.
THERE IS MORE OF
ME THAN ANY

OTHER FLAVOR.

ON A BAR GRAPH
MY BAR IS HIGHEST,

NUMBER WHo LIKE IT
ORknyDUL N

H & 3
i¥

3
FLAVOR

2. With some kinds of data, such as CATEGORIES and NUMBER COUNTS, you should
" use the MODE. With, other, kinds of data, such as MEASUREMENTS and NUMBER

COUNTS wo sets of MEASUREMENTS, you should use another KEY NUMBER.

(]
-~
Q
(V)

. 3. The MODE, the IAN, and the MEAN are all KEY NUMBERS. Each of them tells
something about a‘whole set of numbers or measurements. Each of them tells
what a typical number or measurement may be for a whole set of ‘data.

Maybe the MEDIAN or the MEAN would be better
to use than the MODE for your data. If you
are not sure about which KEY NUMBER to use,
you can look at "How To" Tell What Your
Data Show and "How To" Use Key Numbers to
Compare]Two Sets of Data.

i “
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‘How 10" B
( ~ FIND DIFFERENT KINDS OF RANGES

DO YOU WANT TO FIND OUT HOW MUCH YOUR DATA BOX OF CHEERIOS THIS Box) .
VARIES OR CHANGES? Cosr 87¢. CosTs 89¢

-

Maybe you want to know how much the price of a
~_certain product changes from 'store to store. p ,,.

~

DO YOU WANT TO COMPARE TWO DIFFERENT THINGS TO
SEE WHICH THING CHANGES MORE?

Maybe you want to compare the price ranges
of two different brands of cereal. Perhaps
you want to compare the measurements you
have made using two different tools to see . -,
: which tool gives a better measurement.

: -
DO YOU WANT TO MAKE A PREDICTION THAT HAS A o ey fe) csé
507% CHANCE OF BEING RIGHT? ) : -

You may want to predict how many times heads A .
will come up when you toss pennies. You may ﬁ' \

want to predict the most likely temperature ()
range for a picnic or outing. {

You can use RANGES for all of these things.

. 7
WHAT IS THE RANGE? éa

L}

The RANGE is the difference between the largest and smallest numbers in a
set of data. The RANGE shows how much the data changes or varies. There .
are three kinds of RANGES. When you find the range for, a whole set of
data, you find the FULL RANGE. Sometimes you may want to find the RANGE of
. ‘only part of the data. You may want to trim some of the largest and small-
. ~ est numbers from the data. Then you find the RANGE of the TRIMMED set of
, data. That is the TRIMMED RANGE. Sometimes you may want to use only the .
numbers in the middle half of the data. Then you find the RANGE of the
middle half of the data. -That is the MIDDLE RANGE. Al’

The RANGE is easy to find. This booklet will show you how to find the range.
It will show you some examples of when to use different kinds of ranges., It
will help you decide which range is the best to use to tell about your data.

ﬁm S INSIDE ' paGE \ ¢ |
FINDING DIFFERENT KINDS OF RANGES. ...+ uoovunsonnsennnesneeernnesnnnens 5 :

THE FULL RANGE: FINDING A PRICE RANGE. ..t vv v vnevvnnsnvnnonsorenneens 6

THE TRIMMED RANGE: DECIDING WHICH TOOL IS BETTER........ e ee e 5

THE MIDDLE RANGE: PREDICTING HEADS AND TAILS......eovrverrveernnesnns 9 ,

THE MIDDLE RANGE: PREDICTING A TEMPERATURE RANGE.. ..e.+oeevnevnnoenns i

WHEN CAN YOU USE DIFFERENT KINDS OF RANGES?. .. .eevvroeevneernennnns . L
K THINGS TO KEEP IN MIND........... Cereeas e e c (./
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FINDING DIFFERENT ¥INDS OF RANGES
- \

. \
THE FULL RANGE: To find the FULL RANGE of a set of data, subtract the smallest
number in the data from the largest number in the data.

Here are N )
my data. ) ) - DATA
12 ¢cmy 7 cm, 10 cm, 8 cm, 15 cm, 9 cm, 11 cm, 3 cm
o T
LARGEST SMALLEST
NUMBER - NUMBER

15 cm = 3 cm = 12 cm €—~THE FULL RANGE

The FULL RANGE of T The FULL RANGE
my data is from is 12 cm.
3 cm to 15 cm.

THE TRIMMED RANGEKi To find the TRIMMED RANGE, first put the data in order from
smallest to largest. Then trim some of the largest and. smallest numbers fftom
your data. You can trim as many as you need to, but you should trim the SAME
NUMBER of pieces of data from each end. Trim your data when the largest or

smallest numbers (or both) may be MISTAKES or MEASUREMENTS THAT ARE UNLIKELY
TO HAPPEN AGAIN. '

Here are

DATA

12 ecm, 7 cm, 10 cm, 8 cm, 15 cm, 9 cm, 11 cm, 3 cm

DATA PUT IN ORDER FROM SMALLEST TO LARGEST -

3cemy 7 cm, 8 cm, 9 em, 10 cm, 11 cm, 12 cm, 15 cm

«

}Z£3 cm may be a mistake.)

N TRIMMED DATA \ /

3cm, 7 cm, 8 cm, 9 cm, 10 cm, 11 cm, 12 cm, 15 cm

/\

You have to trim

the 15 cm too, because
you must trim the same
number of pieces from
each endvs




A .

.

After the data are trimmed, find the rarge of the data that Are left.

/
- /
TRIMMED DATA
'Here are my . ) .
. 7l.cm, 8 cm, 9 cm,.10 cm, 11 cm, 1274 : ’
T N
SMALLEST . LARGEST
NUMBER ER

1

¢

/ .
‘

12 em ~ 2 cm = 5 cm &—— THE/TRIMMED RANGE , - -

The TRIMMED RANGE
of my data is from
7 cm to 12 cm, p

The TRIMMED RANGE
is 5 cm. -

THE MIDDLE RANGE: ‘To find the MIDDLE RANGE, first put the data in order from ,
smallest to largest. Then count how many pieces of data you have. Divide
that number by 4. Cross off that many pieces of data from each end of the
data. Now you have the middle half of the data. '

'The MIDDLE RANGE is o . -
a sepcial kind of . ' DATA

TRIMMED RANGE. : ,
) 12 emy, 7 cm, 10 cm, 8 cm, 15 cm, 9 cm, 11 cm, 3 cm

‘Here are
my data.
A8 DATA PUT IN ORDER FROM SMALLEST TO LARGEST

(/ \
(/ by 3cmy, 7 cthy 8 cmy, 9 cm, 10 cm, 11 cm, 12 cm, 15 cm

G
) - \\/\/ NS\

3cmy, 7cm, 8 cmy, 9 cm, 10 cm, 11 cm, 12 cm, 15 cm
/\/\L T F/\ /\

MIDDLE HALF OF DATA

I'11 cross off.
.two pieces from
each end.
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Now find the range of the MIDDLE HALF OF THE DATA.
8 cmy, 9 cm, 10 cm, 11 cm

LEST LARGEST
NUMBER < NUMBER

11l cm =~ 8 cm= 3 cm (——-— MIDDLE RANGE

The MIDDLE RANGE -~
of my data is from
8 cm to 11 cm.

The MIDDLE RANGE

FINDING THE MIDDLE RANGE WHEN THE NUMBER OF PIECES IN YOUR DATA ARE NOT
DIVISIBLE BY FOUR .

Sometimes you may divide the number of pieces of data by 4 and get a
FRAGTIONAL ANSWER.

~

DATA

3cm, 4 cm, 4 cm, 5 cm, 7 cm, 7 cmy, 8 cm, 9 cm, 11 cm, 12 cm, 15 cm

WHAT DO I
O oo pq DO NOW?

When you have a fractional answer like 2 3/4 or|71/2 or 9 1/4 round it off to
the next smaller whole number:

i
i

Lo ,
-2 H71 K




From 2 3/4, the next
smaller whole number
is'2.. I"11 cross off
2 PIECES OF DATA from
each end.

\oN\N/ N/ \/
3cm, 4emy 4cmy, Scmy, 7 cem, 7 cm, 8 cm, 9 cm, 11 cm, 12 em, 15 cm

7\ 7\ | . . IVANVAY
. /]\

MIDDLE HALF OF DATA

The MIDDLE RANGE is

llcm - 4 cm = 7 cm.

If iou have a lot of numbers in your data, it's easier to find the middle half
of the data by making a Qistogram. You can find out how to use a histogram
to do this by reading the story called PREDICTING A TEMPERATURE RANGE.

S

NUMBER OF TIMES




THE FULL RANGE: FINDING A PRICE KANGE . -

v

Sometimes when you are collecting data, you may .
want to know how much the data changes or varies.
You may want to see how much Whie scores on a test
vary or how much the price of a product changes

in different stores. You can use the RANGE to
find out these things. That's what the next

story is about.

THIS BoX
CosTs 89¢.

3
Clea's class is working on a consumer reséarch project. Donna, Clea, and
Peter are the Cheerios group. They are testing Cheerios to see how good a
cereal it is. They are interested in the price of Cheerios, too. They have
found that an 18 oz. package of Cheerios sells for different prices at dif-
ferent stores. They have made a list of the prices. It looks like this.

CHEERIOS PRICES .
) STORE PRICE
A&P 89¢
Star 87¢ )
Kenny's 97¢
Purity 85¢ . ’

Clea wonders how they ean tell anything about the price of Cheerios from the
data. "Let's put the prices in order from smallest to largest,” says Donna.
"Then we can see how much the price changes. We can see what the range of the
prices is."” |

And so they do.
CHEERIOS: 85¢, 87¢, 89¢, 97¢

Cheerios has a price range of 85¢ to 97¢. Donna subtracts 85¢ from 97¢. She
finds that the range is 12¢.

"Good," says Clea. ''We can tell the class that Cheerios has a price range
of 85¢ to 97¢ or a range of 12¢ in price in the stores we visited."

Peter thinks that a range of 12¢ is large. He asks the Corn Flakes group
if they have done anything with the prices they got for Corn Flakes. The Corn
Flakes group shows Peter their data. It looks like this.

A&P Kenny's Star Purity

CORN FLAKES 79¢ 83¢ 81¢, 77¢

[y

The Corn Flakes is an 18 oz. package, too. Peter figures out the price range
for Corn Flakes. It is from 77¢ to 83¢. The range for Corn Flakes is
83¢ -~ 77¢ or 6¢. Peter is surprised. "The price of Corn Flakes doesn't
change as much at the stores we visited," he says. "The range for Corn Flakes
~1s 6¢ and the range-for Cheerios is 12¢. '
1Py
U/ . .




Peter says, "We should tell the class that the price of Cheerios changes quite
a bit from store to store. It's more important to shop carefully for Cheerlos
than for Corn Flakes because the price varies more. .

’ R »

CHEERIOS HAS A

CORN FLAKES HAS
PRICE RANGE

A PR\CE RANGE

THE TRIMMED RANGE: DECIDING WHICH TOOL IS BETTER

'_of each set of measurements is a good way to do

Maybe you want.to find which of two tools is
better to use for a measurement. You can take
several measurements of the same thing with both
tools and then find out how much each set of
measurements varies. Finding the TRIMMED RANGE

this. That's what the next story is about.
Darlene, Tania, and Clinton are measuring for a new playground. They have to
measure along a wall of the school. Because the ground is rather bumpy where
thef'need to measure for the playground, they decide that they should test their
measuring tools to see which tool will give them the best measurement. They mea*
sure along the wall ten times with a trundle wheel and ten times with a tape
measure. They measure to the nearest meter with both tools. Then they put’ the’
two sets of measurements in order from smallest to largest. Now the data look
like this. h )

-,

LENGTH OF WALL USING ,THE TRUNDLE WHEEL (meters)

149, 150, 154, 157, 157, 159, 159, 160, 161, 168 .
; .
4% - LENGTH OF WALL USING THE TAPE MEASURE (meters) . &
S 144, 145, 152, 152, 153, 154, 154, 155, 156, 160 ~

Clinton looks at the highest and lowest measurements for each set of data.,
"Look," he sayé, "these numbers seem quite a bit bigger or smiller than most
of our measurements.

.
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| Tania is confused "What numberé*are you'taIking about?" she asks. blintqn: 'i K_}
puts a check mark over the mEasurements he means. o :‘//t” - SO R ¥ )
TRUNDLE WHEEL: 149, ,150 154, 157, 1.57 159, 159, 160 "161, ‘168 v - s
(meters) ' / i \L . \ e . }" . : '- "/ N . . . ' L '::\

TAPE MEASURE: 144, 145, 152, 152, 153, 154,_-154, 155, 156, 160 - v ¢
(meters) ) : : . _f Y } 45' oL

Darlene and Tania look at the numbers that Clinton has marked They agree .. . T
. that they ‘may have made some mistakes when they measured. Darlené€, is upset., * = R
' "I wanted to find the ranges., Then we could decide which tool to use by looking,: T .
at the, ranges, for each group of measurements. The measurements with the small- . '
est range would show us which tool is better. But, if ‘the biggest and smallest,
numbers are mistakes, finding the ranges won 't help.too much." '
4 / LI

LS
4

Clinton has a solution. "Why don't we throw out the numbers.that I marked?
We can trim them off the data. Then we can find the ranges for the measurements
we have left. We can find the trimmed-ranges.'

Tania and Darlene think Clinton has a good idea. But they remind him that ,
the same number of‘'measurementg?must be trimmed from each end of the data. So -~
_ they trim 2 measurements fromieach end of eagch set of data. Altogether, they
trim four measurements from each set of data. Now the trimmed data look like
this. . “ ;

l

TRIMMED DATA FOR TRUNDLE WHEEL (meters)

)é % Is4, 1574 157, 159, 159, 160, 2KL, }é o

.TRIMMED DATA FOR TAPE MEASURE (meters)

v X. 1}46 152, 152, 153, 154, 154, 155 1>< D(

Darlene finds the range “for each set of trimmed data by subtracting the small-

est nimber from thellargest‘number: .
" ) , TRUNDLE,WHEEL: 160 m = 154 m = 6 m ]
R 'O i . . . *‘
i, TAPE MEASURE: 155 m - 152 m = 3 m

4 7

~ .

All of the measurements for the trundle wheel are within 6 meters of each
other and gll of the measurements for the tape measure are within 3 meters of’

each other. i ' .

. -
N L

"We 'should use the'tape measure," Lsays Darlene. "It's a better topl to use
than the trundle wheel hecause,the measurements are closer together.

"Yeg,' saxs Clinton, "the nhmbers for - the trundl& wheel are larger too., We
" probably measured dips and Bumps in the ground with the trundle wheel. The tape
measure gives a ] etter measurement of the-length.", ) .

'Q‘ .
. . . oo . , . ’




S THE‘MIDDLE RANGE 'PRBDTC%TNG HEADS AND TAILS '
s, -ZYbu may uant to predlct whlch numbers are most L
* .- 1ikely to dome up when you toss dice or~how ‘many. ‘
" heads aré likely to come up: when you toss a coin
many times. One way ‘to: make a, predlctlon tbat
. has a"50% chance qQf being right is to find the
'MIDDLE RANGE ‘of the data. That is what the next
story is about.

L3

L3

’

Y

. Amy, Rico,~and Gus want to fipd out if there is a pattern to the number of
heads that che up when a set of ten pennies is tossed many times. Rico thinks
that five heads will come up the most often but Gus thinks that three heads or

.- four heads are just ag likely to come up as five heads. So Amy, Rico,’ and Gus

v 'ﬁecide to toss pennies to see what kind of ‘pattern’ they pet.

. They decide that each of them will toss ten’ pennies ten.times .and record
‘\their results. When they finish tossing, the.data look like this.

.- ~uMBER OF HEADS I A‘TOSS OF TEN'PEKNIES

a«Amy s Tosses 4 7, 6 5, 6, 8, 5, 6, 2, 5 2 e
) ' ('Ricn s, Tosses 9 5, 5,:3, 2,6, 5,5, 7; 10 ‘
- ' "Gus'. Tosses - - 1,.6, 5, 4, 5,.6,° 4 8,5, 6 .

" Amy, Gus, and Rico lqok at their results. They dbn t see any pattern to the
tosses. Then Amy says, 'Let's put all our numbers in order from smallest to
.largest. Maybe we will see-a pattern then.'" She lists the nqmbers in order on
the board: o . . !

»

1,2,2,3,4,4,4,5,5,5; S 5, 5 5,5,5,5,6;6,6, 6 6,6,6,7,7, 8 8,9,10 .

"Hey!" says Gus "Now I see a pattern. The numbers in the middle are re-
peated a lot. The numbers on the ends come up only once or twice. It looks
like 5 heads and‘6 heads are the most likely to come up.

Rico shows the teacher what they have done. '"You have done a good job so
far," she says. "Now you can use the middle range to predict the number of
heads that will come up 507 of the time."

. Rico tells Amy and Gus what the teacher said. "We can find the middle range.
The numbers that are in the middle range will have a 50% chance of coming up.

. Amy wants to see. ''What is the middle range? How do you find it?" she asks
Rico. ‘ .
Rico explains some more. "It's easy,' he says. 'The middle range is the
range of the middle half Jf the data. All we have to do is find the middle
" half of our data. Then we look at the largest and smallest numbers in the mid-
dle half. They tell what the range of the middle half of the data is."

S 70




.. 'Tﬁen Rico finds the middle half of the data. First he counts the pieces of
,'fgaggi " There are 30 pieces of data. He divides the number of pieces by four,

"and gets 7%, Then he changes the 7% to 7 because 7 is the next smaller whole

.. number, "I am dividing the data into 4 parts,” he tells Amy. "But the parts

- ’ 'qu’t be exactly equal because 4 doesn't divide into 30 evenly. Since I can’t
- .. cross off 7% pieces of data from each end, I make the 7} be the next smaller

"whole number and cross off 7 pieces of data from each end. The middle half of

. the data will be what is left." .- . s .
. . R -’\s\
= St Rico crosses off 7 pieces of data from;gaé;>end.\ Now the data look like
4 this. ‘ . -

p N v
XXX KXo, 5,5,5,5,5,5,5,5,5,5,6,6,6,6,6,6,4,X, %, KX, 34
- ’ : y
Amy and Gus look_at what Rico has done. The smallést number in the middle
range is 5. The largest number is 6. Five and\§ix are the most likely number -
" of heads to come up when 10 pennies are tossed many times. And 5 heads is more
likely than 6 heads because there are 10 fives and only 6 sixes in the middle
range.

) Amy, Gus, and Rico are happy that they have found a way to predict how many
g heads will come up when pennies are tossed. They decide that they will make
’ up a game that uses penny tossing to tell the number of spaces to jump. They
know that they will jump 5 or 6 spaces more than any other number of spaces
if they use ten pennies. ) .

A3
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THE MIDDLE. RANGE: ‘PREDICTfNG A TEMPERATURE RANGE

. Maybe you are’pldnning an outdoor event, such as

~a picnic, fair, or.bicycle trip. Predicting
what the temperature range will be can help you
plan your activities bettegr. You can use the
MIDDLE RANGE to do this. That's what the next
story is about. ’ ’

Denise and Jason are planning activities for their class picnic which will be
held on May 26. Denise wonders whether it will be warm enough to go swimming.
Jason thinks that they should try to predict what the temperature will be on
May 26. Then they can plan activities to fit the temperature.

First they go to the library and find a book that lists temperatures. It
tells the highest temperature on May 26 for 1976, 1975, and all the way back to
1900. Denise and Jason want to use the highest temperatures because the picnic
will be heldd;;;ing the hottest part of the day. -

Denilse ang/ Jason decide that they will list the highest temperatures on
May 26 from 1949 to 1976. They will have 28 numbers. They think that is enough
numbers to make a prediction. Their list.looks like this.

TEMPERATURES FOR MAY 26 (°F)
HIGHEST ' HIGHEST -
YEAR TEMPERATURE YEAR TEMPERATURE *
1949 60 1963 67
1950 45 1964 .77
1951 76 1965 87
1952 65 1966 74
1953 67 1967 40 ‘
. 1954 70 1968 70 .
1955 74 1969 ¢ 65
1956 66 - 1970 62 1.
1957 70 1971 72 .
1958 .67 1972 62
,‘ 1959 78 1973 49 S
1960 67 1974 51
. * 1961 64 1975 72
T 1962 76 1976 53 .

There are a lqt of numbers on the list. .Jason, who has read 'How To" Make A
Histogram, knows what to do when there are a lot of numbers. "We can group these
temperatures by fives and make a histogram. We will be able to tell which tem~
peratures occur most often by\looking at the columns of the histogram."
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"Yes," says Denise, "a histogram will help joF S TEMVERE;WRESl -
us to see the data better." So Jason and Denise q \Q“ may 26 <
make a histogram. It looks like this. g 7&

Denise knows how to find the range. She Eg 11 D( \;_
tells Jason, "The lowest temperature is in the \ b ‘X)( |
38° 42 column The highest temperature is in - 51 :g.y(
the 83°-87° column. So the temperature range %’
for our picnic will be between 38° and 87 F " 4 X 4 X

"Yes," Jas "but that's a difference Ef 3 AlX X;,é ‘

es,' ‘says on, 'bu X
of almost 50 We might as well not bother to ° § a >{ X X X§Z<>< 7
predict at all if we have to use those tempera- =y XX ¥
tures. If it's 38° ,,I want to wear my winter %“‘;_‘?’{; :; fr’_;i_,':ﬁg_
coat, and if it's 87, I want to go swimming. a2 Lhhm ‘.‘:’ﬁ&’
We can't plan anything with a temperature mIFrITa o q‘\bf" v
range like that. TEMPEQQTWQE,'("F) H

Denise wonders who they can pPedict. Then she has an idea. 'Why don't we
get rid of some of the temperatures that don't happen so often and find the
range of what's left?'" she asks Jason. .

Jason listens to Denise. "@.K.," he says, "there are more Xs in the mid¥le
of the graph than on the sides. Let's just use the middle half of the data. ,
Here's how we can find the middle half: there are 28 Xs all together and half
of that is 14. There should be 14 Xs in the middle half of the data and, 14
Xs outside. And 14 Xs outside means 7 Xs on each end, We can just cross off
7 Xs from each end and look at what's left on the graph. And if we use just
the middle half of the data, we will have 14 chances of being right and 14

_Ghances of being wrong. That's a 50% chance of being right."

temdebalrdets
Ao MAY 2

So Jason crosses off 7 Xs from each end of
the graph. There are 14 Xs left in the middle..
Now the graph looks like' this.

Denise looks at the graph. ''Now we can find
the range of these temperatures. The range will
go frem 58° 72 ‘ -

- W Jg®©® O
> P
X 4y

"Yes," says Jason, and if we predict the

temperature will be 58°-72°F.; , we'll hlve a

NUMBER OF TIMES

4
50% chance of being right." - W&M K ,
’ N~ 0 oo ee]e W /
Denise looks at the graph again She asks B A b E:’ =5 ®S :.s
Jason about the other Xs between 58° and 72° . R T B [
that are inside the loop but are crossed off. . TEMPERATURE (°F)

Jason is happy. '"These Xs are in the 58° to 62° column. That means that if
.we predict a temperature of between 58° and 72°F., we really have 16 chances out

of 28 of being right instead of 14 chances. We have more than a 50% chance of
being right.' . .o
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/:$\\ "That's a good prediction,” says Denise. 'We can tell the rest of the class
that the temperature will probably be between 58° and 72°F. for the picnic.
That's a range of 14°, "We can tell from these temperatures that games like
baseball, or volleyball, or badminton would be good activities but that it
.will be too cold to go swimming."

The ‘next day Denise looks at the graph again. She wonders what the tempera-
ture rarge would be for exactly the middle half of‘the data.

Jason asks her, "You mean what the temperatures are on our first list for
the middle 14 Xs?" ' ’

» . f

Yes," says Denise "I can see from the picture that 2 out of the 3 Xs in
the 58°-627° column, are crossed off.  Only the X for the hightst témperature in

that column is left.' ’ \

v

"Let's find out what that temperature is by looking at our first list, says
Jason. "But what about the other end? All of the Xs in the 68°~72° column are
included in the middle half of the data.”

“3

"We can look for the highest temperature on the list that fits in that

column, too. It's probably 72°," Denise replies.

And so they do They look at the list for the highest temperature that could
be in the 58°-62° column. First they circle all the temperatures on the list
that are in that column. Then they pick out the highest one. It is 62°F. Next
they put checks next to all the temperatures that fit in the 68°-72° column.
They pick the highest temperature. It is 72° F. The list looks like, this.

. TEMPERATURES FOR MAY 26 (°F)
HIGHEST HIGHEST
YEAR TEMPERATURE YEAR TEMPERATURE
1949 @) - 1963 67 -
¥ 1950 . 45 1964 77
1951 76 1965 87
. 1952 - 65 - . 1966 74
. 1953 67 1967 40
1954 70V 1968 ,70v
1955 74 1969
1956 66 1970 g?
1957 70 V- 1971 v .
1958 Y 1972 ED HioREST |
1959 78 1973 49 .
1960 67 . 1974 51
1961 64 )‘ 1975 72 vHIGHEST _ :
. | 1962 76 - . 1976 53 ¢
"Isn't this interesting?" says Denise "The temperature range for the exact

middle half of the data is from 62° to 72°, That's a range of only 10°. That's
an even better prediction than we got yesterday. But it doesn't change our
plans for the picnic. We can still play volleyball, or baseball, or badminton."

.
» » [ad -
- - ﬁz
¢
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WHEN CAN YOU USE DIFFERENT KINDS OF RANGES?

. FOR ONE SET OF DATA, MY BOX oF CHEERIOS) (" THIS BoX
, Cost 87¢. CosTs 89¢.

o use the FULL RANGE to find out how much your L.
data varies or changes. You may want to f'@Q
find the range of a set of test scores or
the price range of a product. The story
called "The Full Range: Finding A Price
Range" tells about this.

e use the TRIMMED RANGE when you need to trim
your data because of possible errors or
becatise of measurements that won't happen

again.
WE MOVED T
8 TIMES.

e use the MIDDLE RANGE to predict the number
of heads that will come up 50% of the time
when you toss coins or to predict a tem-

. perature range that will ‘have a 50% chance
~ of being right. See the stories called
"The Middle Range: Predicting Heads and
. tails,” and "The Middle Range: Predicting
a Temperature Range."

{e 2

N’M
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FOR TWO SETS OF DATA,
e use the FULL RANGE when you want to compare
two different things to see which thing
changes more or less. You can compare the
price ranges of two different products or.
the test res for two groups.of children.
/

use the TRIMMED RANGE when you want to
compare two different things but you need
to trim the data because of possible
errors or because of medsurements that
won't happen again. ''The Trimmed Range:
Deciding Which Tool is Better" tells about
this.

use the MIDDLE RANGE
compare the middle 5

hen you want to
% two* sets of data.
You can compare the tempeyature ranges for

two different months or'the middle range of
coin tosses for two sets of data.

MARCH

-
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THINGS TO KEEP IN MIND

The FULL RANGE
is 12 em.

/

¢ /
1. The FULL RANGE is the difference between the .
largest and smallest numbers in a set of data.
It shows how much the data changes or varies.

DATA

;3rcm, 7 cm, 8 cﬁ, 9 cﬁ, 10 emy 11 em, 12 em, 15 em

15 em ='3 em = 12 em €—— THE FULL RANGE

The TRIMMED RANGE

2. The TRIMMED RANGE is the difference between is 5 cm.

the largest and smallest numbers in a trimmed °
' set of data.

\ / TRIMMED DATA : \ /

3cmy, 7 cm, 8 cmy, 9 cm, 10 cm, 1#¥em, 12 cm, 15 cm

7N : /N .

12 cm - 7 ¢jp = 5 ém € THE TRIMMED RANGE

3. The MIDDLE RANGE|goes from the smallest to the S v
largest number ig the middle half of the data. o - - S
i \ / \ / - \/ \/ ' ° . ’ .
’ 3em, 7 cm,\? em, 9 cm, 10 cm, 11 cm, 12 ¢m, 15 cm ‘ _ .
W S N //\\ - -“T\ : //'\\ /// \\ .
MIDDLE HALF OF DATA = - ) ‘ )

11 cm - 8 em = 3 em < MIDDLE 'RANGE

The MIDDLE RANGE'
of my data is from
8 em to 11 cm.

, .
Sometimes you may want to use the smallest
/ ) and largest numbers in the middle range.. :

M L)

]

. n
\ B .\ Y

»

~ a » -

Sometimes you may want to find the difference
) between the largest and smallest numbers in i
. the middle range.

. ’ .




I'm the DIFFERENCE
of the largest and
smallest numbers in

4. You always find the RANGE the same way, even a set of data.

if it's a TRIMMED RANGE or a MIDDLE RANGE.
You subtract the smallest number from the
largest number in the data you are using.

“But “sometimes you use only a part of the data
(when you are finding a trimmed ‘range or a
 middle range). Then you have to do something
"to the data before finding the range.

c . ”

A

3. The RANGE is a KEY NUMBER. But it is~different
from the other key numbers. The RANGE' tells
how much a set of data changes or varies. . I tell how the data
The other KEY NUMBERS are the MEDIAN, the changes or varies.
MODE, and the MEAN. They all tell what a
typical number or measurement may be for
a set of data.

We tell what a typical
number or measurement
may be for a set of data.

., Maybe the MODE or the MEDIAN or the MEAN
~ “"would be better to use than the RANGE for
_ your-data. Or maybe you can solve your We'll solve Ehe
problem by using a RANGE and another KEY problem together!
- NUMBER. If you are not sure about which
'KEY- NOMBER to use, you can look at "How
To" Tell What Your Data Show and "How To"
Use Key Numbers to Compare Two Sets of
Data. !

IMsf\m-tml 15 husw) u;)nu researehy summnwi by the National Science Foundation under :(“r')nl NoL SED 69 0V1T A, oo, Bndings,

mduun luwm Fre e ommiendations (w;)lnswd ity this pubbication ars those of the mlhms ard do not necessatdy o oo b views of the
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Do you have only one set
of data? Do you want to _
find out more about KEY
NUMBERS? Then read "How To"
Tell What Your Data Show.

'HOW 10"

- USE KEY NUMBERS
TO COMPARE TWO SETS OF DATA

Maybe you have collected two sets of data, but ybu don't know what to do with
your data. You may want %o find out one of these things: .

-

v

Which of two thingg Do ‘two groups want

is better to use?

Has a change made
something better?

a more exact

measurement?

' WHICH ORINK SHOWD

WE SERVE AT ouﬁ

It is better to compare your data than to guess. You will be more confident of

your results. And so will others.

KEY NUMBERS will make the data easy to compare. You can find a KEY NUMBER for
each set of data.. You may want to find the MEDIAN, or the MEAN, or the MODE,
or the RANGE for each set of data. They are all KEY NUMBERS. Then you can
compare the two KEY NUMBERS. It is easier to compare two numbers than to
compare two big bunches of numbers. .

But how will you know which KEY NUMBERS to cempare’ for YéUR data?

THAT DEPENDS. It depends on what your data ‘are like.
It depends on what you want to find out from.your data

4

The stories inside use KEY NUMBERS to compare two aets of data. They will help
you decide the best way to compare your sets of data using KEY NUMBERS.

- " Y 4 v

(WHAT 'S INSIDE . ' N : PAGE
DEFINITIONS OF KEY NUMBERS . e vecreecssonsssssonsvebossassssaaaasssne 2
COMPARING MEDIANS TO FIND OUT WHICH THING IS BETTER....r.vnssvesosnen 5°
COMPARING MEANS WHEN THE NUMBERS ARE UNUSUAL...... Cetieeeereceieaaas 7
COMPARING MODES TO' PICK ONE THING........... areeeaipreseeanens YR 9
COMPARING RANGES TO SEE/CHANGES IN THE DATA....... ehgeens eseeeaeaene 11

L WHAT SHOULD YOU DO WITH YOUR DATA?...eevveennsnsss beeereneaens eresess 15

. Y,
P wis) &

h . ¢ J
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DEFINITIONS OF KEY NUMBERS

MEDIAN: The middle number in a set of data that has been put in order from.
smallest to largest. There are just as many numbers smaller than the median
as there are numbers larger than the median,

171920,20,21,22,25,2628

@

WHY D01 ALWAYS END UP

IN THE MIDDLE ?
MEAN: The number that show the amount per week per person, per meter. )
You can find the mean by dividing the sum of the numbers in your sgt of .

_ data by the number of numbers in your set of data.

The mean is often
called the average. ‘

>

22 19,26,20,17,25,20,21 28

9] 22 +I9 +26 +20 +17 + 25 I'M THE MEAN |
o +20+20+28= 198 YoU HAVE Ta ,
9 Numeers), 9198 DIVIDE T0 \
T Y 5 } FIND ME. *

MODE:

The number or thing that is listed the most times in a set of data.

If wou make a bar graph,

the mode is-+shown by the highest bar.

)

IM THE-MGDE.
THERE 1S MORE OF
ME THAN ANY

OTHER FLAVOR.

oORNyIDUL B




RANGE: Thé full range is the difference between the largest and smallest
mbers in a set of data. It shows how much the data changes or varies.

Q OUR HEIGHTS\ \
LArGEsT| 6O FROM 35cm
T0150cm :
OUR HEIGHTS
HAVE A FULL RAN GE
H
7 120

(%)%

TRIMMED RANGE: The trimmed range is the difference between thé& largesg and
smallest. numbers in a trimmed set of data.

( OUR TRIMMED
HEIGHTS GO FROM

TRIMMED SET?)FDATA 105cm TO 140 cm.
THESE HEIGHTS HAVE/
A TRIMMED RANGE

' 41;“,8\ OF 35cm;

mmmso
155““ RANGE -

-
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MIDDLE RANGE: This range goes from sthe smallest to the largest number in the’
middle half of the data. . . ) .

SMglPesr
95 |
cm |

Sometimes you may want to use the smallest and 1argest numbers in the middle
range. RN

L] & .

“THE M\IDDLE
RANGE GOES FROM
1) cm T0 '50cm.

. '~ LARetsT ' /
. SMALLEST .,

‘o . :‘ K
o : <y - '
o, “w -

VV . '\a» N 3 ° i
l'L . - N hi ')_ . . , S :
" . - 3 ;
Sometimes yoy may’ wane to find the difference between ‘the largest amd smallest j
rnumbers 4in the middle range - ) , '
|

o

(RPN ) ot MIDDLE
Lt ﬁ ' RANGE

R v ' oLARGEST
Sialtst L ~ 2 15cm

OF ) l 5 cm, ' GE
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COMPARING- MEDIANS TO FIND OUT WHICH THING IS BETTERT
v \

You mayt hate collected data about two
different groups or things. Maybe you
want to find out which group or thing
is biggery or Stronger, or takes
longer. You may want to compare: T
) the,he;ig&%of two-groups of plants
® the strength of. two brands of string
® the time it takes two different
groups of children-to cross the
\ street .
You may have measured or tested each group
or thlng ‘many times. Now you have two bilg
bunchgs vof numbers. What can you do? ;

P . * L)
\ . . . -

You can find the-yEﬁIAN of each set of data. Then you will only have TWO
nudbers to look at.. It will be easy to decide which group or thing is better.
That's what the children in this story do. .

Juan,-Helena, and Cary want to find.out which brand of kite string is the
strongest., They have made up a test to find out. First they tie a book to.
one end of i pieée of string. Then, Juan ties the other end of the string to
‘a plece of wood clamped to the top of a ladder. Helena drops the book from
‘different heights, until the string breaks. While Helena and Juan test each
brand of string ten times, Cary records the resylts. When the testing is
finighed, the data 1ook like this. - “ .

e - v ¢

. TESTING STRING MARCH 3, “

\ P

BRAND HEIGHTS AT WHICH STRING. BROKE (cﬁ) o

i _Brand’A ; 36, 45, 32, 42, 38, 41, 43, 35, 40, 42 .
'l Brand B 32, 30, 31, 40, 33 32, 37 34, 33, 27

é

~ "What do e do with all these numbers?” ask: Car¥ and Juan. Helena, who has
.read "How To" Find The Median, says, "It's easy.. We just have to find the °~ '
median for each list." She waites the number§ for each kind of string in order’

from smallest to lafgfst’ The numbers look like\this. .l
. Brand A 32, 35, 36,38, 40, 41, 42, 42, 43, 45 )
: .| Brand B 27, 30, 31, 32, 33, 33, 33, 34, 37, 40 ’

Helena crogses off numbers from the ends of each rfbt until there are only ‘L

/cwo numbers left in each list. Now the lists look like this. i
% .

<o [ Eeamd A 3%, 3% 5% 5%, 40, 41, 0K BE FE K] .

[ N A4 3
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She says, "If there were' only one number left in each 1list, that would be the
medianl But there are two numbers léft. The median is the number halfway be-
tween the two numbers.”

‘She finds the numbsr halfway between 40 and 41 in the first set of data. It
is 40.5. Then she finds thé number halfway between 32 and 33 in the second
list of data. It is 32.5. 40.5 centimeters and 32.5 centimeters are the medians
of the two.sets of di‘é' \ .

The median height for Brand ‘A (40.5 cm) is 8 centimeters greater than the
median height for Brand B (32.5 cm). Cary wonders whether the 8 centimeter dif-
-ference really proves' that Brand A is stronger

The group asks the teacher. He says, "You have to compare the 8 centimeter
dif ference between the medfans with the. middle range of each- set of your data.

If the difference between phe medians is about as large or larger than both the
middle ranges, you can say that Brand A is stronger than Brand B." ’

Juan, Helena and Cary read "How To" Find Different Kinds of Ranges. Helena
finds the middle range for the Brand A data. First, she puts the data "in order
from smallest to largest. Then she counts the pieces of data. There are 10
pleces of data. Next,.she divides 10 by 4. Her answer is 2% That is a frac-
tional number so she rounds it down to the next lower whole number. She changes
2% to 2. Then she crosses off 2 numbers from each end of the Brand A data. The

¥y data look like this. - . %
BRAND A HEIGHT® (cm) )(, }(, 3, 38, 40, 41, 42, 42,}{, ){ A
The m Jéle range for Brand A is from 36 centimeters to”42 cenuimeters It is
"\g.: . . , '

6 centﬁm-w

Juan find;"he middle range for Brand B. It is from 31 centimeters to 34
centimeters. It-is only 3 centimeters. The Brand B .data look like this.

BRAND B HEIGHTS (cm) 27, 30, 31 32 32, 33 33, 34, 37, 40

"The middle ranges are 6 centime%ers for Brand A and 3 centimeters for Brand B,"
says Cary _'iThey are both smaller than the 8 centimeter difference between the
medians. . Now we know for sure that Brand A is stronger i

. K
2 * . * . * ., * .
t A N . . ',' * . Ai\

\ . ’ { - K . 1-
In this $tory the group found the HEDIANS for several sets of data, "In order
‘to decide whether the sets were. really d;ffefent they compared the dszerence
bétween -the MEDIANS and the largest MIDDLE RANGE of the sets.

S . Co
The MIDDLE RANGE is the dszerence between the
largest and smallest numbers-in the middle half .

% of th¥ data. ‘ The MIDDLE RANGE tells how much % ‘
the numbers in the'middle half of the data ’ .
VARY or CHANGE. -

The group fqund that the difference between the MEDIANS was larger than the'

A 1érger HIDDLE RANGE . . ﬁhey were then sure that the dszerence between ,the
MEDIANS was "mot just, the result of Varzasadhs in the data. There wasfa real
dszerence betweer the sets, of data. . ‘ e

%
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COMPARING MEANS WHEN THE NUMBERS ARE UNUSUAL

Maybe you have collected two sets of data
about the same thing. You may have col-
lected data about something BEFORE CHANGES
WERE MADE and AFTER CHANGES WERE MADE.

e Your data might be two séts of test
scores ‘about something you were
learning.

® Your data might be how long students
spend waiting in the lunch line be-
fore and after changes have been
made in the lunchroom.

When 'yoy have déza like these, you can find
‘the MEDIAN for each set of data and then

compare them,: Or you can find the MEANS
“rand . compare them. The MEDIANS or the
MEANS will usually tell you whether there .
-has been a changé or. not,

In the next story, the children find the
MEAN For each set of data. Then they
.,cpn@areIMEANS. Why do they use the .

© 'MEAN? Read the story and fénd out.

3 Minures

L]

.Bella, Peter, and Bernie are working on improving* the lunchroom. Most chil-
. dren think the lunch line is too slow, and they. want to see if makirig changes
in the_ lanchroom schedule will make it go faster. , They have already timed how
long iﬁ takes, one class from each grade to go through the luncl line\on differ-
ent days 'i~g- LA '
et reiann, “"‘”‘"“..,- . a9 . -:" i o

They hBVe been, carafui about/E&g/way they time The& have timed éach class
from when the first person in the cIass geﬁs ;n.line to when the last person
sits down to,eat.] :Their-1ist of ;lassesdané“times.looks liké this.

. . = '
) - 3 - '

. - [. " TnE INLuNCH LINE . OCTOBER 10-12 . '] ‘
o+ ROOM MBER OF M.INUTES IN LUNCH LINP! . '
"9 g . Day I’ . Day 2 ' Day 3 ’*; ‘e : ] e~ o -
N - C .. \ . - RS .. l R
"“'Room 10 . 1 - 14‘.- !,- : 16 Co B ' .
. '\ Room 18 9 »'12:’ ST & IEA , S .
> . . . "‘Room 6 { 10 1200 L6 et
e ‘-z" .0 -Room 2‘.2' s 8 . 11 . :, ' 12 Lo \ B w . [}
T B T T B o R
g " .I - s }Oom 15 _ 11 . ‘Ll‘ i A 1{" ': "" _:.' l."‘“‘; . Jq '.‘ Y":" . '. ’ .
l.: s - . ‘:.' — . H : ,"‘ ‘ = : o . + -
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Bella and her group set up a new schedule of lunch times. The children use
the new schedule for two weeks. Then Bernie, Peter, and Bella t'ime the same

classes using the new schedule. Their second set of data looks like this.
TIME IN LUNCH LINE (NEW SCHEDULE) NOVEMBER 11-13
. ROOM: NUMBER OF MINUTES IN LUNCH LINE !
# Dayll Day 2 ‘ Day 3 K .
¢ S w7 - |
Room 10 9 7 1o
Room 18 7 8 11 - . ,
" Room 6 { 8 9 9 . .
Room 22 8 7 ‘9 ' )
Room & 7 10 10 e .
Room 15 10 12 11

The group looks at-all the time\ from the first data chart and allithe times”
* *from the second data, chart. There ‘are a lot of numbers. They want to use the
numbers to find out if the students are going through the line faster with the
.new schedule. * But they don't know eéxactly what to do.

Bella wahts to find the median for each set of times. But Peter wants to
. find the mean. (He has read "How To" Find the Mean.) ' -

Bella says, "I think the median is easier to find." 2
But Peter tﬂinks that the mean is better. He says, "It's just as much
trouble toyput the numbers in order from smallest to largest as it is to add
. them all up\ and divide. But I have another reason for wanting to use the mean.
careful with our data. We threw out all the data that we thought
' akes. If we take the mean, we will be us all of the data, .
even the days when the times were quite long pr short. I use the.median,
we will lose those times." - ‘*\\\\%ng?\wg\ ’

-

Bernie thinks about what Peter has said. He says, "Times are long when
everyone wants to buy the hot luneh. Times are short when a lot of children,
are absent. But ‘these times should be included in our figuring."

So the group

cides to find the mean off each set of times.. Tﬁey think the’
mean is better t ' '

’ o~

They compute the.mean'forithe . They édd all the times
er and then diide by 18. The mean for ,the

B
-

¢
3 4 * s

Then they compute thé mean for the second set of timés in the same way. It
is 9 minutes. The difference¢/between the two means'is 3 minutes. Everyone is
pleasaqd that the new schedule has made the mean time spent waiting in line
ﬁhorter by 3 minutes..




¢ COMPARING MODES TO PICK ONE THING
—

Sometimes when you collect data, all you
want to know is what got the most votes
or what the most peopleslike. You may
want to compare data from two groups of
people to find out whether the two groups
. like the sagme thing best or like different
things best.
® You may want to find out whether you
can buy one game for your classroom
that both boys and girls like best .
or, whether you need to buy ‘two games.
® You may want to find out whether you

can pick one flavor of soft drink for. -
. two different grades or whether you . )
need two flavors. -

If you are trying to decide something like this, you gan find the MODE for each
set of data. Looking at the MODES may help you solve your problem That's how
the students in the next story solved theirs. .

Julia ‘Keith and Kene are-in charge of picking a game to buy for the class
that everyone will like. First, they survey the class to find out what the
. favorite game is. They ask the students to vote for all the games they dike.
Their data look like this.

-~

‘ “ N
Julia has.read "How To" Find the Mode. N
She sighs. "It looks like the indoor J
.. basketball wins.  It's the MODE. It got FAVORITE GAgES
tHe most votes. I don't really like GAME : NUMBER WHO
indoor basketball, thoughl wish we . LIKE 1B
could get something else." — - o .
. . . Checkers h 10
"The other girls in the class donp't Bowling 11
really ‘like indoor basketball tjat much' * Indoor Basketban - 18
either,”" says Rene. '"But there are Mastermind’ v 7
] more boys in the class than girls. Chess ‘ 9
- Maybe wf can vote on the games again." Twister . ) 12 °
. . Parcheesie 4
Keith wants to be fair. He doesn't. . Horseshoes 1
want to get a game that many students . " Monopoly. . ] 11 |
+ 4in the class won't use. "I have an Darts . €
* idea," he 83dys. "Let's do another ’ .
survey but this time we can coufit up 3 R
i the tioys' votes and the girls' votes » . .-
separately. Then'we can.see which ' '
game the girls likg best and which L
: game the boys like best." . oo p
R . . | . , ,
'3 ' . “ .
: , ' ‘
‘ g7 , : :




Julia and Rene agree. The group surveys the class again. They cougt the
girls' votes and the boys' votes separately. The data look like th}égga

FAVORITE GAMES

NUMBER OF NUMBER OF
GAME BOYS WHO - GIRLS WHO
LIKE IT LIKE IT

&

Checkers
Bowling
Indoor Basketball 1
Mastermind \\‘/
Chess .
Twister
Parcheesie
Horseshoes
Monopoly

Darts ~
: N ) c %

VMNDNONOUVLNDWL LW,
[
HWONNDNNDSULWWN

- "Look," says Rene, "The boys do like indoor basketball best and the girls
like Twister,best. Indoor basketball {s the mode for the boys and Twister is
the mode for the girls. What do we .do now?" )

"We should buy two games," says Keith, '"More of the boys voted for inddor
basketball than any other game. None of the other games got that many votes.’
And Twister got the most votes for the girls. Monopoly was second and got only
9 votes." ‘ .

So Keith, Julia, and Rene decide that they should get two games for the class.

¢ - - "

"But what if we only could buy one game?" askg'julia. "What. would we do?"

B 4
Keith is happy to help Julia. yHe tells her that there is a way to use the
data to pick just one gamé ard- that making a graph would help them decide wHich
game to buy. He adds that there is a booklet that tells more about this: "How

. To" Use Graphs to Compare Two Sets of Ddta. - Julia decides that -she,will look

“at the booklet to find the answers to her ‘questions.




COMPARING RANGES TO SEE CHANGES IN THE -DATA

»
Sometimes when you need to compare two

different things, you may not want to
know which thing is bigger, or stronger,
or takes, longer. Instead, you may want
"to know which thing changes more. , ...:
e Maybe you want to compare hoW’mUch
the temperature usualgg changes’

during two different nths of ‘the

year.
® Maybe you want to'find out which

method of ‘learning spelling words %;blg\“lt\i l\;_
shows greater differences between

pretest and posttest scorés. ‘
e.Maybe you want to compare the ’
changes imr measurements for two

different, tools to find out which
one is better to use.

’

Then it is better to compare RANGES for
each set of data than to compare medians.
(The RANGE tells you how much, the numbers

1n each set of data chaqge or vary.) K

In the next story, three students find out that they need to compare RANGES ‘*
to sdlve their problem. / , ) ; >
T N— .
Caroline, Justine, and Troy are trying to decide which is the best tool'to
use to measure their glassroom. They have measured the width of their class-
room a dozen times with a ruler.  They have also measured it a dozen times

with a meter stick. After they put each set of data in order from smallest to R

largest, their results look like this.

»
r

4 >
3

T

. RS FRN

‘ /° ROOM WIDTHS USING A METER STICK (cm) . _
8%8«?330 893, 894, 894 895, 895, 896, 896, 896, 898 901 y

_ The children first decide to find the medlan of each set of data. The
medians are easy to find. They are 894" centimeters using 4 ruler and 895
centimeters using a meter stick. . .
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ROOM WIDTEHS USING A RULER (cm) - < 1.
884, 888, 891, 893, 894, 894, 894, 895, 896, 896, 899, 907~ } ¢ .
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Troy looks at the medians. "The median using a " * _ MEDIANS
meter stick is bigger. But how does that help us - STIcK
to decide which tool to use?" | RULER | METER

qtcm| BISCM -

No one answers. No one in the group can ‘tell. - %
The medians' do not help them totdecide which tool i? 5
to use. . :

YR
. s 1 . . s - ‘\ \ooo
After a short discussion,’the group decides to S
~ make graphs of thefr data. They think that by A
* looking at the graphs they may. see something that
will help them to decide. - .
. ‘ Y - r' .' : . . - ) ;
. 1 ’ - ¥ lf‘,‘
t Their graphs look like this. . Lo "
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Caroline'looks at the graphs‘ She looks at *the, biggest number and smallesi
She. writeg these numbers down on “her paper.
that these quithers. might‘help.the grodp declde’becauge she has nntided that

the ‘graph for the ruler ig wider than the graph for the peter stick. " Shes ,
-‘shbws the paper to the rest of Jthe groqp, _It looks }ike uhfs. e 4 r -
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She, thinks. _




,_.or more from most of the measurements. They can be trimmed off Then the ;

"How far apart are those numbers?" aéks Troy. Caroline:fighfés,bnt how far.
apart the numbers are by subtracting: .

_Ruler: 902 ¢m - 884 cm = 18 cm D e T
. Meter Stick: 901 cm —-889 cm 12 cm )

e . R -
Troy says, "I think the meter stick is better to use because the answers '’
weren't so-different when we measured with it.”. R '
. gv < o '- ! - o
Caroline is not so ‘sure that eéfther the ruler or the meter stick is good |
enough. ‘Even the 12 centimeter difference for the Zeteg stick seems like a lot..
t

Caroline says that she doesn' t want her méasuremen to be bff by that much,

r

Justine looks at the graphs aga&n. "I JUSt noticed.something," she says.
"The measurements that are high and low in each set of data arefguite far away

from the other numbers.' ﬂ\ . R i . . ,
"ihat do you mean?" asks Troy. . .- '3“ .
* Justine’puts a. check nark over the Xs that she'neans. C :;“ ,":, S,
1 . ' , '-,? : ’ gfn \‘, . ) 't“ :l.ﬂ'
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Troy says, "we probably made some mistakes when wegmeasured . Why can't we
throw out- those numbers?" I’ ' ‘ A LT
. B a . * B 4 -
¢

ﬂ,’"Yes,“’s&ys Car6line..‘"They probably are mistakes. They are 3 centimeters

 biggest and smallest numbers will be closer together. But we should trim off
the spme amounts from each end Let.s trim off two anbers from-each end on

1 N
both of the graphs v i : .o : s . i
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» ¢ . l
Ju¥tine ‘trimésthe four Xs from each graph. 5 I W NN S T B
She trims two Xs from each end. The trymned | USING £ RULE

- graphs look like this.

. Justine looks at the highest and lowest
numbers pn"'t-he' trimmed graphs. She figures
. out thow far apart these numbers are by
subtracting ) s

)( .
XIX

o sno‘ . 815t
’ Rooml wIDTHS Lcm)
Ruler: -896. cm - 891 cm = 5 cm ' T ?‘]ig—‘cn—,gw

o

TIMES
~ 0 L I

Ngnssz OF

Meter Stick: 896 cm - 893 cm = 3 cm . ,

.. L N T T O I O O O
All of the measurements for the ruler are . USING A METER STICKR™
within 5 centimeters of each other and all of te.
the measurements for the meter stick are within N 3 4 '
3 centimeters of each other. T &'E 3 ’
! o 0 Z
Caroline thinks that 3 centimeters is not §"' f
+too great a difference to allow for. The group =4
decides that the meter stick is .a better tool %90 T ﬂST
to:use to measure the room. It is better than' . Room W}DT&S (cm)
theé ruler because the measurements are closer . g93¢
stogether. .o , . . . ’ "3 3"'"316
e o * e x - % L ] Y
. In this story, the group looked at the difference between the largest énd
smallest numbers on each graph: They. subtracted the smallest number from the »
, largest number for each graph. Thzs gave them the FULL RANGE for each .set
of data. M .

The FULL RANGE- is the difference between the largest +
and smallest numbers in a set of data. The FULL ¢
RANGE tells how much-numbers in a set of data VAR¥ ’

v or CHANGE. .

i
b -

Then the group noticed that some of the numbers in the set of data were quite .
large or smali “compared to the other numbers. So they $hrew out the two'
b;ggest and smallest numbers in each set of data. They trimmed some data '

- from each graph. Then they found the range again for each set of trimmed

data. They found the TRIMMED RANGE. They compared the TRIMMED RANGES to de- <
L‘lde whzch tool to use. _ .
y IR - . - ¢ ‘4
v . ‘ The ‘TRIMMED RANGE is: the dszerence between the larg- .
M ¢ est and Isf»allest numbers in a. trimmed set of data. °*.
. THe TRIMMED RANGE tells how mugh numbers in a trimmed
' set“ of data VARY or CHANGE. . ' .
v e 1 - .
. N s . R 4 . [+
; N v

IF YOu WANTTD FIND ouT _—

MORE_ABOUT RANGES, YOU - . x
CAN READ“HOW TO" FIND ‘ .

* DIFFERENT. KINDS OF RANGES,
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If you don't find what you
need in ‘this booklet, 'see
"How T6' Use Graphs %o

Compare Two Sets of Data
for some other ideas.:

Before you do anything with your data, look at your numbers.
e Do you have TWO sets of data? If you have ONLY ONE set of data, read

"How To" Tell What Your Data Show. If you have MORE THAN TWO sets of
data, compare them the same way as you ‘would two sets of data.

° Do your numbers make sense? Did you measure what you wanted to
measure? If your data look wrong, you may have to collect new data.
If you have SURVEY DATA, read "How To" M An Opinion Survey.

If your data are MEASUREMENTS, read "Hgw To" Collect Good Data.

s . N .
. Suppose you have checked your numbers. They look 0.K. What should you do
. with your data? Which KEY NUMBERS should you compare? You can follow this

checklist. It will help you ﬁecidg.

1. Know why you collected your data.
Talk with your group about what you !
want to find out. } .

2. Do you want to find out which of two \v . ’
different things is bigger, is stronger,
or takes longer?

> L4

‘Sometimes you can ‘compare medians,
+ o You should compare medians 'if some
of the data are likely ‘to be mistakes
or are due to something that won't
appen again. ‘
e You can compare medians when none of
e numbers are unusually large or
shall.

-

[RIC: 43




Sometimes you can compare means.
e You can compare means when none of

T the numbers are unusually large or
~

Y AN S-Enall° ) .

‘Q\ / e You should compare means if some of

. 0y . . the numbers are unusually large, or :
L - small but arg due to something that ’

\ may happen again. :

i Most of the time it doesn't matter. You

can use MEDIANS to compare your data, or :
you can use MEANS to tompare your data. T~
If you have trouble deciding whether to
compare the medians or the means, read

"How To" Te}l What Your Data Show.

/32;1 3. Do you warit to find out if two groups of

by f) people like the same thing best Ot like
-different things\best? Then find the

i MODE for each set of data. Co )

-

&

Do you want to find but which of two
things changes more or less? Then you
can find the RANGE (or the TRIMMED
RANGE) for each set of data and com-
pare them.

~ R

these things will help.-

[ EhESS |
OB T
D

- . . .
5. Are you still confused a%ift what tq do with your data? Maybe doing one of

2

A. VLook at the examples in this C. ZLook at your data agdin

bodklet again. : decide what you want to
‘ * . find out. L

B. Try making a graph of your data.

. . . .
.. . . .
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