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ABSTRACT !
[ In this set of six booklets on-graphing, intermediate
‘grade students learn how to choose which kind of graph to make; make
bar graphs, histograms, line graphs, and conversion graphs; and use
graphs to compare two sets of data. The major emphasis in all Unified
8éiences 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 investigationms.
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 contents. There is no sequence to the sets
(or bookléts within sets) and they should not be used out of the
context of childrens' open investigation of a practical problem. "
(Author/JN) .
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USMES challenges students to solve real
problems within their school and community. .
Students tackle problems like a busy or un-
safe intersection near their school, class-
room furniture that doesn'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,
d;rect the problem—solving process.

Solving real problems is interdisciplin-
skills, processes, and concepts from
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 decisionms,
work productively in small groups, and
develop and clarify values. '

The USMES curriculum is organized into
twenty-six problems, or units, that “have
been déveloped in 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 st
a problem and develop a solusion will vary
according to age, ability, and interest.

ents approach

_ RESOURCES FOR
AN USMES PROGRAM

In addition to the USMES "How To"
Series, there are--

The USM%S Guide: This book describes
the USMES project, real problem éolving,
classroom strategies, the Design Lab,
the units, and the support materials as
well as ways that USMES helps students
learn basic skills. - section in the
guide correlates the twenty-six USMES
units with topics in‘Science, Mathe-
matics, Social Science, Language Arts,
Career Education, and Consumer Education.

-

Teacher Resource Books (one per unit):
‘Each of these guides to: using USMES

_ units describes a broad probiem, ex- .,

plains how studentg might narrow that
problem to meet their p%rticular needs,
recommends classroom strategies, and.
presents logs from teachers;whose
classes have worked on 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 they need for their work on USMES
units. A Design Lab may be a corner of
a classroom, a portable cart, or a
separate room, -

¥

Background Papers: These papers provide
teachers with information and hints that
do not appear in the student materials.

Q
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The “How To™ Series is a resource developed by the USMES progect Earle L Lomon, ProjectDireltor, Betty M Beck, Associate Director for
Development, Thomas L Brown, Associate Ditector for Utihzation Studies, Quinton £ Baker, Associate Director for Administration,

Tras matenibl 1s based upon research supported by the National Science Foundation undes Grant No. SED 69-01071  Any opinions, findings,
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Nationat Science Foundation,
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- THE USMES INTEHMED]ATE HOW T0 SERIES

.’USMES and 8kills How to Use the ‘How To Series

USMES students often see a need to learn - Wait for a need. When a student asks
new. skills to help them get 2 problem— _for help, refer him or her to the appropri-
solving job done. Students seeking to im- ate booklet. Having a student read a book-
prove a street crossing may want to learn _ . let before there is a need to do so will not.
how to use a stopwatch or how to make a only result in less effective 1earxing but
trundle wheel. Students comparing differ- will defeat the USMES purpose of allowing
ent brands aper towels may want to students to decide what needs te be done. '/// !

| learn how to design an experiment and how: )

[ to make a bar graph. The list can go on When necessary, use the "How To" Series

| and on, but the pattern is clear; solving as a teaching aid. Mogt of the time stu-
a real problem requires skills. dents will be able to go through a booklet

by themselves and learn the skills they
. . |/ need to learn. However, some.material in
Purpose of ‘How To' Series . , some sets is difficult and somewhat abstract.
' : When the booklet by itself is not doing the

Materials that help students learn job, feel free to step in and help the stu-
skills like designing: an opinion survey and dent go through it
choosing the appropriate measuring tool ate ’ ’
not readily available for intermediate grade Knowing how the contents of the booklets
students. The USMES Intermediate "How To" are organized may help in using the series
Series fills this gap. Its magazinerstylek effectively.
format helps students acquire the- skills
and knowledge they need to do things like o The first page tells why or when a
redesign their classroom, find the best bui studeht may need the skill covered
in potato chips, or run a school store. in the booklet, and includes a
table of contents.

'@ Each booklet contains seVerag ex-
amples or stories about students
using the skill or process being
taught. Each example emphasizes
a different aspect of the skill or
a potential pitfall.

. ?
e When information in other booklets’
may help the student, the titles
“ 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..

¥

omsn USMES HOW TO SERIES .

Beginning "How To" Series: This "How To™ ‘Cards: This series'is printed
cartoon-style series covers. in less detail on colored card stock rather than paper.
much of the same-material as the Interme- They contain fewer words than the Interme-
diate Series. 1Its cartoon-style format | diate "How To" Series and utilize the Amer-
helps younger children and thoge with read- ican.system of units (ft./1b./sec.) rather
ing difficulties acquire the skills needed than the metric system. The Collecting
to work on a real problem. Data set, however, is not’available in the

. "How To" Cards.
Design Lab "How To" Series: These . 3

il1lustrated cards help children learn how : ,
- use tools safely and effectively. )
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' Find the Median .

}

COLLECTING DATA -

Collect Good Data .
Round Off Data .. P

Record Data .

Do an Experimeht
Make an Opinion Survey
Choose a Sample ,

GRAPHING e

Ch ose Which Graph to Make

Make a Bar Graph

Make‘'a Histogram

Make a Line Graph

Make a Conversion Graph

Use Graphs to Compare Two Sets of Data
MEASURING LY |

Use a Stopwatch
Choose the, Right Tool to-Measure Distance

Use a Trundle Wheel

Make a Scale Drawing N
Find the,$peed of Things

SIMPLIFYING DATA'

Tell What Your Data Show . S

Find'the Mean ' )
Find the Mode ', |

Find Different Kinds of Ranges

Use Key Numbers to Gompare Two Sets of Data

Conceived and Written by:
Sally Agro, Betty M. Beck," Ray L. Brady Jr., Jean Keskulla, Phylhs Klein

Production:
Paula Lakeberg, John Saalfield
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DO You HAVE MORE THANM
WHY MAKE GRAPHS? "ONE SET or DATA? THEN
READ *
UGE GRAPHS

Soppose that you have made a survey to find out
the most popular flavors of soft drink. Or ﬁziiiﬁﬁﬁﬂﬁg
perhaps you have kept notef on the daily tem~ TWO SCTS
perature for several months. You may have OF DATA.
stacks of phpers filléd with lots of numbers. - OF DATA.

But 1ots of numbers can often be confusing.

How can you figure out what all your data mean? One way is to make a graph
A graph is agpicture of information.

\
|
- ’

-~ !

‘
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¢
o‘Graphp‘can help you see important things quickly and easily.
e Graphs can help you tell others about your data.
e Graphs can often help you draw conclusions in order to solve problems.

How do you decide which kind of graph to make? It depends. It depenés on you
data. And it depends on what you want to find out.

Different graphs are made from differené data.
*Bach .type of graph will give you different information.

This booklet gives examples of three kinds of graphs. Read the booklet. It

will help you decide which graph to make for the data zou have and the informa-
tion you need. ‘ .

KGELT'S INSIDE . PAGE\

STEPS IN, DECIDING WHICH GRAPH TO MAKE. « v e veenesnenncsssnnssnseanes vee 2
,FAVORITE DRINKS: A BAR GRAPH........co0eveuaunns
CHALKBOARD HEIGHTS: ANPTHER BAR GRAPH..........
CLASS® CROSSING TIMES: A HISTOGRAM......eoeseusuconoronasssnsnsacncnes
SCHOOL CROSSING TIMES: ANOTHER HISTOGRAM:..eeeuteeeusasssasnsraonnses
LETTER SIZES FOR gosrzks.. A LINE GRAPH. ..evveuvrerveesacassccnnsssnsss 10

CUPS TO OUNCES: CONVERSION GRAPH (A SPECIAL LINE GRAPH)........c... 12
\MAKING YOUR OWN GRAPHS aa.oaoo.oo..oaoaoa.aaaoo...aa P oes00s6000s0 008000800 lu
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4 1l DECIDE WHAT KIND OF DATA YOU- HAVE.

. ﬁ ’
STEPS IN DECIDING WHICH GRAPH TO MAKE

v

Look at the data you have collected. ~Th 8 collection is called your set
of data. It could be numbers or it could\be numbers and words. -

What are.the parts of your set of data? .

’

e A list of words? [They could be lists of people or tools or foods
of months. These can be, called SEPARATE ITEMS.

‘ X00LS FoéDa ~
S @

] Nembers?' They could be numbers of cars or numbers of children or

o Times or temperatures or heights or weights? These can be called
MEASUREMENTS. You can tell that they are measurements becguse each
number will have a unit, like degrees or centimeters or grams. *

. . ' v TEMP
. - ‘ .
k) & f-)

] Sometimes .you may want to put your measurements together in clumps,
dike 8-12 seconds or 41-50 grams or 93-97 centimeters. Then the .
measurements can be called GROUPED MEASUREMENTS.

/’\
\ (s
50 5-97
GRAMS qeu?meregs

R 23
—— s ' ‘ P 1
*Sometimes real numbers are treated like measuremerits'in making graphs.
2 7 -
» IS L4

O

numbers'of times. something -happens. These‘can be called NUMBER COUNTS.

'.,
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| # 2. DECIDE w%cn KIND OF GRAPH TO MAKE.

" These pictures show what kinds of graphs you can make for different sets of
data. The bottom of each graph lists one part of the data. The side of
each, graph lists the other part.. '
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4 3. DRAW YOUR GRAPH. MEASUREMENTS -

4. LOOK AT YOUR GRAPH TO SEE IF YOUR QUESTIONS HAVE BEEN ANSWERED. .
Does your graph tell you what you want to know? If it doesn't, y.ou may want
to collect more data to add to your graph. Or you may want td make a dif-
ferent graph to give you better information. To do this, you might need to
organize your data in anéthér way. Or you may have to collect new data.
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. FAVORITE DRINKS: A BAR GRAPH

Suppose that your class is planning to sell soft drinks at your school fair. But
no bne can agree on the kind of drink to serve. You decide to make a survey of
students in some’other classes to find out: whfch drinks are popular and which are
not. ?

- L
First, you read "How To'"eMake an Opinion Survey. Then you prepare a liat, of
drinks and ask students to vote for their favorites. When your survey i‘ done,
ydu tally the votes and make a chart of your data. - ’

FAVORITE, DRINKS ; | '
" DRINK NUMBER OF VOTES | =~
ORANGE W N @O
) CHERRY REaE g
- GRAPE wn A TR\ @ :
. cOLA 1 G,

~

)

You would like to make a graph to show the results of your survey to qthers in

your class. But first you must decide what kind of graph to make. Here is how
to do it. <

‘e

1. Decide What Kind of Data You Have. .

. You see what part of your data is a list of words. There are four kinds of
drink listed: orange, cherry, grape, and cola. That means that one part of
your data is a list of SEPARATE ITEMS.,

Then you see that you have numbers for the other part of your data. They
are the number of votes for each drinlg. The other part of your dat:a is
NUMBER COUNTS. ' .

[ ° Y ’ 4
* 2. Decide Which Kind of Graph to Make. AR
AVde“TE
DRINKS

X
o

IF You HAVE '
SEPARATE z
ITEMS AND "
NUMBER

COUNTS You

! CAN MAKE A
‘ BAR GRAPH.

*3. Draw Your Graph.

NUMBER OF VOTES
S

0

If you need help making a bar graph,
b read "How To" Make a Bar Gragh

> ' 9 DR!NKS

ORANGE CHERR GRAPE COLA

Y



“* 4. Look at Your Graph To See if Your Questions Have Been Answered.
! 12

The graph tells you that the two highest bars are for grape and for orange
drinks. They got the most votes. Your question 'has been answered. Grape
and orange are more popular than either cherry or cola. You might decide to
serve either one of them. In fact, you might<decide to serve both.

.
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‘  CHALKBOARD HEIGHTS: ANOTHER BAR GRAPH

In the last example, a bar graph was made to show SEPARATE ITEMS and NUMBER
COUNTS. In this example, a bar graph JS used to show SEPARATE ITEMS and
MEASUREMENTS.

Suppose that your class 'is studying ways to improve
classrooms in your school. Some students have complained
that the chalkboards are too high for them to reach.

-

3

To find out whether the boards are too high, you SCHOOL 'CHALKBOARDS NOV. 7
. decide to collect data on the he€ights of chalk-- | Height of MR
boards in different grades, This chart shows' Grade . |i Chalkboards (cm)
your data . . . v K
: ° . . ¢ ' * -.K 140 .. » e,
v o 1 - 156 Y - N
' 2 - 160 - v
o . o X . ‘3 . 165 * ‘
You would like to make a graph to show your - 4 17 o
‘data more clearly. - Which graph should you .5 18 o |
make? . Follow these steps.to find out. ' 6 190 . - " ' |
- » . ~ A '
) R g::"&? ”‘:””} '__ L B |
.. CGEE T o .
/ : * l. Decide What/(ind of Data You Have. ) r W‘” <L

L . . ‘e
ok

You went into <lassrooms of seyen different grades. You have a list of :

those grades. That means that SEPARATE ITEMS is one part of your’ data. .

Then you measured to find different heights for- “the boards. The heights’

were all measured in centimeters. So MEASUREMENTS is :he othgr part of oY
your data. : . o A

\‘l‘ '“..
@ ETOR




; CLASS CROSSING TIMES:

!
i

Decide Which Kind of Grabh To Make.

1IF YOU HAVE
SEPARATE ITEMS
AND MEASUREMENTS

YOU"CAN MAKE A
-\ BAR GRAPH.

‘ ’ i
*3. . Draw the Graph.

You don't have to start the vertical
axis yat 0. Here the vertical axis

begins with 100 cm. ’

)

: ./ ‘ L{r:

b

"‘f 4, Look at’ the Graph to See if Your Questions Have Been Answered.

;

* make the, right graph for your data.
are too high? The graph’ doesh't tell you that.
question you néed _to collect different data.
high ‘children ¢an teach without jumping

-

.

-3 \
- LY
. [
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»
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“A HISTOGRAM

to cross nearby streats.
street that runs near your school.

g
oy

38 2

HEIGHT gem)
Se2d

s

K | 2 L]

GRADES

g What- doeé this graph show- yoﬁ? The bars of th//graph show that as the
grades get higher, the chalkboards get higher.” Y

.

¢ . .. - | | ! T
v&NN&N&&&&&N&&&N&u&§&&&&&m&m&n&&&&&& ﬁp&&&u&n&n&»&u&»&u&u&u&w&s&&\&\w\&\&uﬂ&w&amapav\w\vwxnwwamar

You may make a grapb aqﬂ then flhd out'that it doesn't answer'your questions.

'When this happens, you may be able to regroup your data.
dlfféneht ~-graph that tells you w@at ybu.want to find out.

N

Then you can make a
-~

Your class-may be working oft ways to make it easier for children in your school
You wafit to know how long children take to cross one

You measure the time for each child in your
class to cross. -As you measure, you round off the times to the nearest second.
Then you make a data chart:

11

ou can tell that you did.

But did you find out if the chalkboards
Before you can answer that
You might collect data on how
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CLASS CROSSING TIMES May 3 1: 30
' Name Time to Cross Name |Time to Cross
) (seconds) (seconds)
“John ! 5 Marvin 10
Melissa 8 ' Randy 4
Fred 5- Beryl _ 6
Chico 4 Felicia 5
Abe . 9 Dianne 8
Opal @? 5 { Donny )
Sam 6 . Harold ~ 5.
' Carol 7 N I Chuck 7

Suzy 5 May 10

? Joanne 12 Pauline 5
Lester 6 Kathy 4 -
James .5 Nina . 7

and the longest time is

12. seconds.

PN

“You look at the chart and notice that the shortest crossing time is 4 seconds

"I wondei what the most common crossing time is," you might think to yourself:

A graph wilY help you find out.

s

Which graph should you make? First, you look at your set of data.

that one part of it is a list of children's names.

The other part of 'your data is crossing times.

"Separate items and measurements,

bar graph."

@

You use your data to draw the graph.

It looks-liké this.

" you might think to yourself.

You use your data to draw the graph.

You see
Those are SEPARATE ITEMS.

They are MEASUREMENTS.

"I'11 make a

~
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You look at the graph to see what is the most common crossfﬂg time. But you
can't tell from the graph. It'just shows the crossing time for each stqdeqt.
But you want to find out the time that it took the most students to cross.
Perhaps you can organize your, data.in a different way and then make a graph
s that will answér your question.

- & . L]
The bar graph showsvc ossing times. They are MEASUREMENTS. Whén you first’ .
measured the 'crossingtimes, you' rounded them off to the nearest second. The . a

, measurements are rea grouped fnto qne-second clumps, N

»
..

."One part of my dita ig GROUPED MEASUREMENTS," you think to yourself,
’ A\l . . -

What is the other patt f your data? You LooK at the bar graph and count all
thesbars for a crossing, time of 4 secondss all the bars for a crossing time of
5 geconds, and so' on. T ‘

¢ .

,“Nowfthe other part of . -data is NUMBER COUNTS," you say. .0

TF YOU HAVE
GROUPED

MEASUREMENTS
AND NUMBER COUNTS,
YOU CAN E A
HGSTOGRR«

~

\

Now draw your graph. (If you neéd help,
read the booklet '"How To" Make a Bar™

Grgph Hi#togram,) 2 —
. - wl] . .. '
gg 9 . .k LJ%;S SRR : N
, =81, .. § CROSSHVG > - |
e o7l i TlMEs
<1 bel ' X
. %i¥ 4'(_ '5;‘ ;XX * -
o Y. i " .
. §3thKXXY o
. :é 2 Nt t;§;<1>(>()< .
L L RRIXKRXNE X

w

’ . TZ3456T8F00NR
TIME ToO CROSS (sec)

Look at your histogram. . Does it tell you the most common crossing time?, Yes,
it does. The bar for 5 seconds is the tallest. That megns that 5 seconds is
the most common crossing time. Your question has been answered. This graph
also tells you that mpst students can cross ij ? seconds or less. M

- . \
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P SCHOOL CROSSING TIMES: ANOTHER HISTOGRAM

In the last example, you made a bar graph histogram by fei;;zﬂging data from
your bar graph. The next example shows how you can make a histogram just from
your data chart ‘ )

Suppose that af;Lr you have studied the crossing times for jyst your class, you
want to find out about the most common crossing times of otHer children in the
school. "It would probably be a lot of work to measure th¢ crossing times of
every child in your -school.

“ You, decide to take a sample from each grade level in the
‘school. Before you begin, ybu read the booklet "How To"
Choose a Sample.

Suppose you decide to use 50 ch%l en in your school sample
You meagure their crossing timeg’i the nearest second.
Your list of 50 crossing times logks like this:

»

7,9, 10,5,10,8,15,13,14,14, 1,
12, 1, 1, 13, 8, 10,9,7, 6, 7,6, 6,
I5,1,8,1!5, 14,9 12,13,14,7, 8, ‘
©, 13,9, % 9,1, 6,1/, 6,6 9,

, 1, 8, 9

THAT I DON'r

NEED TO LisT
NA hAEES

PO G,

- You look at the list and notice that, the shortest crossing time for your school
sample is 5 seconds. The longest time is 16 seconds. You see that you would
neéd twelve columns if each column stands for 1 second. That's a lot of columns.
You decide to put the measurements in groups of 2 seconds. .

First you count how many children crossed in 5 or 6 seconds. There are 7. Then
you count how many crossed in 7 or 8 seconds. There are.12. You do this all
the way up to counting the number of children who crossed ‘in 15 or 16 seconds.

Your chagt looks like this. SCHOOL CROSSING TIMES=~50 Children-6/4
Time to Cross (sec.) |Number of Children .
' 5-6 7 ’
7-8 : © 12 '
9-10 12
11-12 94 7
’ . 13-14 8 3
15-16 4
‘ | ’ A
‘ N ! 1 1 ‘ "
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Now figure out what kind of graph to make. One part of your :iat:a is ¢ROUPED 5
MEASUREMENTS. You also have number tallies. So NUMBER COUNTS is the other
part of your data. |-

1b o oy - SEHOOL

' ’, ”...,.J ;CO$$WG -
, 0 T mEs - ,
re ~( IF YOU HAVE

GROUPED
MEASUREMENTS

AND NU &EQ COUNTS
You CAN

[

NUMBER OF CRILDREN

| - H[STOGRAM
D .:L_ —+ -
L -
‘1 -
SfIPSITIE i Lo
dmvrgazoyt .
. TIME TO CROSS (sec)

Has the graph answered your question? Do you know the most common crossing
times for your school sample?

There are two tallest bars. They are for 7-8 seconds and for 9-10 seconds.
That means. that 7-8 seconds and 9-10 seconds were the two most common crossing
times. The graph tells $bu much more, also. For example, yQu can tell exactly
how many children took longer than 10 seconds or less than 7 seconds to cross.
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LETTER SIZES FOR POSTERS: A LINE GRAPH

‘ Suppose that your class is making safety %

" posters to hang in the school. How hig FE TTER SllESaF?R POSTERS
should the letters be so that the posters r
can be read easily? One way to find out LET(I,E,§ SIZE D‘STQC{,&E READ
is to test how far away people can see -
different sizes of letters. ' a. ' 8.0
You may have found out that letfers only 2 . 3. 13.0
centimeters high can be read no farther 4, R 16.5 N
awvay than 8 meters. Letters that are 3 : .
centimeters high can be read at a dis- - 0, 25.0
tance of 13 meters. After.making lots ' . N 18.0
of tests you have this chart: , : ’ )

" . 0. 42.0




Which graph can you make? You look at F BOTH PARTS

L]
R - 3
your data and see that you have MEASURE- OF YOUR DATA ARE
MENTS for the letter size and MEASURE- MEASUREMENTS
MENTS for the distance. ’
= MR T-Ogj CAN MAKE A
. - l E GRAPH. !
' Then draw your graph. (Read "How To" Make a line Graph if you need help.)
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Now sup 0sé you want to hang the posters so that they can be seen from dt least R
P y
20 meters away. How big do you have to make the letters?
.
et

How BIG SHOULD

WE MAKE THE
LETTERS FOR




. You can find out by reading the graph. It shows that you should make your
letters about 5 centimeters high if you want them to be read at a distance of
29 meters. : ’
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“ This line graph can: tell you the letter size you need for any distance. It can

wg_also tell you the' distance at which any letter size can be read. A line graph
can nelp Jou rind extra information that you didn't have when you started.
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KT!UPS TO OUNCES: A CONVERSION GRAPH. (A SPECIAL LINE GRAPH) T el

-

Zuppose that your class is going to make punch
to sell to other classes. You may have taken
orders for 14 cups one day. You wonder how many
fluid ounces of punch you will need inm order
to make 14 cups. A conversion graph will help

) you find out. ' ‘

A CONVERSION GRAPH
IS A SPECIAL KIND OF
LINE GRAPH.

To make a conversion graph, you need to know three Bets of measurements. For
this problem you do. You know that O cups equals 0 fluid'ounces. And you know
that 1 cup equals 8 fluid ounces. That tells you that 10 cups equalg 80 fluid
ounces and that 20 cups equals 160 fluid ounces.

C " .




Both parts of your data are MEASUREMENTS (cups and fluid ounces). So you know
that you should make a line graph.

Draw your graph. ("How To" Make a Conversion Graph will help you do this.)

' ot ‘

wl  CUPS | TO. Quwces .

-
 cups. FLu_ni fnar- '

’ | QUNCES | WaR— — = =
AO. "O/ 3,%"" . S R ﬁ,‘ ‘
o |80 | S ]

‘ . '6"“:_ . L -+ R S i N . -+

. . }— ~T - Tk-i —- .f.._.‘ —_—— - e e + * S

f/ ¥ o L4 i i1 L ] i LS
! 0.2 46 8 10 12 14 716 B 20

cupPs

-

[ »

The graph’has answered your question. It tells you that for 14 cups, you will
need to make 112 fluid ounces. Now that you have made this graph it can help
you with other problems, too. Whenever you need to change from cups to ounces
or §Fpm ounces to cups, you can use your graph. . .
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MAKING YOUR OWN GRAPHS

So far, you have read about how to choose the graph that both fits your data’
and answers your questions. Here is a checklist to help you choose the wvight
graph. '

1. DECIDE WHAT KIND OF DATA YOU HAVE. ‘ -

Do you havée separate items? % . ! 4
Do you have number counts? ”
Do'you have measurements? Can your measurements be put intohgreups?

2. DECIDE WHICE KIND.OF GRAPH TO MAKE. ) \

3. DRAW YOUR GRAPH. ’ ’

4.\.LOOK AT THE GRAPH TO SEE IF YOUR QUESTIONS HAVE BEEN ANSWERED. ] -~

Does your graph tell you what you want to know? Do you need to collect more
data to add to your graph? Do you need to gollect new data? Do you need
to reorganize your data and make another kind of graph?

ESUREYOUR ™\ ~+ . - .
A GRAPH GIVES ~ e
§ YOU THE INFORMATIO
) YOU WANT.

] . N LY g
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TF You HAVE
SEPARATE
ITEMS AND
NUMBER
COUNTS You

CAN MAKE A
BAR GRAPH.

NUMBER COUNTS
hed 6'9
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GROUPED -
MEARSUREMENTS

L OR NUMBER COVNTS (i

. JMEASUREMENTS,
W You CAN MAKE A |
LINE GRAPH. /'

A CONVERSION GRAPH

IS A SPECIAL KIND OF
X LINE GRAPH.
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“Wowroe .0
. " MAKEABARGRAPH

? .

WHAT IS A BAR GRAPH?
e It . is a simple picture of separate itemsf_ Each bar stands for a . ¢.
_different thing. The height’ of the bar tells how many or how much.

- ’ s . (o]
WHEN -SHOUL\D YOU MAKE A BAR GRAPH?

in e You can make a bar graph khen your data are SEPARATE ITﬁﬁé and
NUMBER COUNTS or SEPARATE IREMP and MEASUREMENTS. '

S | X o 1
e
B1X
X X
X )Yz X ,
. X X X
* ] -\;\ s \ —'
. This booklet will show you how to make eagh of these kinds of bar graph.
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A BAR GRAPH TALLY: TESTING DRINKS
Sometimes you may need to keep a runnirng count about somethmgt For example,
you might want to keep track of the numbers that come.up when you toss a die
several times. You might want to tally the number of "yes" answers td a sur-
vey ques’tionnaire. Oor you might want to keep a ‘count of which drinks students
in your class like best.

-

~

There is an easy way‘t% collect your.data and make a graph at the same time:

make a BAR GRAPH TALLY. This example shows how to do it. 4
% ' ) . )

.. . . N . i
Suppposg that your group will be making drinks for your class party. You %t: .
to find out the favorite drink of the children in your class. You set out four
different drinks on a table. You label each drink with the letter A, B, C, or
'D. The' students will taste each of the drinks and then vote for the one they
like best.

You want to count, the votés ag you go along. Mde to make.a bar graph
tally. Here is/how ‘to_set it up.: .

: " NS NV

"First, draw two lines on a piece of graph paper. -+t AN TT +

Be sure to leave room to write in .the label® and ) S TV e e sl B B -

the numbers.’ You will put the separate items b ] 1 r po

alang the bottom line, or horizontal axis, and so i S

you label it DRINKS. ! . <o
A 8 ¢ O

In the spaces along the horizontal axis you’
write the letters of the drinks. If you leave
a space between the letters, your bars will be’

easier to see. 1% T ! ‘, l 13
) A A
: . - J | '
| o T
You will put: the number counts along the Z:ide n 9| J(T ' o
line, or vértical axis. ‘The number count® are "'_l 8 B RS 1
the number of wetes. You label the vertical - o 4 Fobod
axis NUMBER OF,JOTES. . S T
. . w 6 L
Then you put numbers along the vertical axis for O s T
how many votes. Because you will tally the votes % 4|
as you go along, your graph will have Xs. So o 3| R S
write the numbers beside the spaces. § e —t—t+'tf -
- ~ 4 —1 43 '
2 l Lo U
A B8 C
ODRINKS



You-have set up yout graph. Now you are ready to make the tally. Suppose Jill
comes "up first. Shé tastes each drink. "I like Drink C best," she says. You .
put an X in the first box above Drink C. That stands for Jill's vote.

-

- |I . .:. ’ .~
o5 . ’ . -
- 4 ,
«Q 3 )
E ay.
sv : v +
2/ T A N
» A B8 < D - - ,
DRINKS i ‘
. ’ ' T § )
* . "‘Z:::{:}
Then suppose Beth comes up to tagte fh#.drinks. | T

She votes for Drink B. You put an X ¥#'the
column for Drink B.

~ Then suppose Jim, Sam, and Mark 'all vote for

m4 . |
Drink A, You put three Xs in the'bgxes above 3 3 X ©
Drink A. Now your graph logks like this. § al X
. , _ ~ ‘ : AP X
2! IXi Axl Xi |
A 8 C D
DRINKS

-
»

Then you go on. Each time a chiid votes, you put an X in the correct column.
When all the students have voted, the graph looks like this:

»

You look at the graph. You Ean see that

the bar for Drink B is the highest. Drink 12 #'AVORITE

B ie the favorite. You can also tell how B ' Lo
. ',' ] CRlNKS

many votes each drink received. Just 10 ;xr o

follow the top X of each bar to the num-
ber at the side. Drink A got 3 votes,
Drink B got 10 .votes, Drink C got 4 votes,
and Drink D got 6 votes.

L

NUMBER OF VOTES

X

-

& oKX
o X X

_-paProge
|
o0 [X SCHX AKX KX

C,:DXX
b
=z

n




REGULAR BAR GRAPHS: WALK LIGHTS

There are timesgzhen you want to graph the MEASUREMENTS of people, animals, or

things. For ex

ple, you might have data about the weights of different animals
or the heights of chalkboards, or the times 5 children take to run 100 meters.

In this example, you will find out how to make a bar graph to show SEPARATE
ITEMS and MEASUREMENTS You will also find ‘out what to do if you don't ‘have

enough ’ room to write all your numbers.

. -
v )
.

an,
[y

Suﬁpose thaﬁ your class is studying how to make school-érossings safer.

You go to six Kﬁsy streets that intersect Main Street
of. the streets are Ash Street, Oak Street, Cedar Street, Pine Street, Elm Street,
and Fir Street. With a stopwatch, you measure the number of seconds that each .

WALK light(stays on, You round off the times to the nearest second.

/

Here is y ‘ %ata chart: oo

WALK LIGHTS s, . APRILS

You are
on the,Traffic Light Committee You want to find out how long the WALK signs
stay on before.they change to.DON'T _WALK signs

*

.let's say that the names

"STREET | TIME WAL

SIGN. STAYED ON

(seconds)

[P SR

ASH 25

OAK . 18
CEDAR . 30
ek 3
FIR. ‘ 24

A \

The names of the streets are SEPARATE ITEMS. The times the WALK sign stayed on

are MEASUREMENTS. You know that you can make a bar graph to show your data.

Here is how to do 'it. ,
Draw two lines on graph paper. Be sure to
leave room to write in the laqels and the
numbers. On the horizontal axis you will
put the names of separate streets. You
label the horizontal axis STREETS and
write the names of the streets beside

the spaces. You can put the names of

the streets in any order you want.

'
-+
L

Eim
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Along the vertical axis you will put the measure-
ments you have found. These are the number of *

, seconds that the WALK lights stayed on. Label
this axis TIMES gseconds) ; '

¢
Al

Now you are ready to write the numbers. Your
graph will have bars, not Xs, so you write a num-
ber next to each line along the TIMES axis. You
pegin to fill in the numbers. '

Xy 4
Something is wrong. You can fit bnly 20 seconds
on the TIMES axis. 'But several of the times
ligted on yoyr data chart are all longer than 20
seconds. You have no more space on your graph
paper. 'What should you do?

L]

TIMES (sec)
0O "NWARRI®.

4

A

Léok again at your data chart.. The longest time listed is 30 seconds for the
WALK light on Cedar Street. You can use only 20 spaces on the vertical axis
of your graph paper. : :

»

Divide the longest time by the ﬂumber of spaces. Thirty divided by 20 is I’.

You cogld let each space stand for 1) seconds, but that would be awkward. In-
stead %%;u can let each space .stand for 2 seconds. That way, you will be able
to fit the largest number and all the others, too. The vertical axis can go
up to 40. ‘ ’ '$°

)
3¢
34
33
30

TIMES (se)
Orr e SPrcaERE RS




Now you are rea;dy to put the bars on your graph. First.look at the data chart:

- | WALK LIGHTS . APRILS . |
| STREET | TIME WALK LIGHT reerndey | :

SIGN STAYED ON
NURVN W
WAL 0 "t Van Vel o g VoV aiid

The data_chart shows that the time for Ash Street is 25 seconds. That means
that the top of the bar will be halfway between the mark for 24 seconds and the

. ~ mark for 26 seconds. Draw a horizontal.lime at that place and then make the bar
| come iijm to the bottom of the graph. !

’ G D5 seconds

a’s#fﬂj

25 1S HALFWAY
BETWEEN
24 AND 26.

-

TIMES(sec)
OPIOBTRIE

-
v
+ — -
+ ‘\—\L
|—— _ .
— - T TIY . ’ £
W
' <

.

Then draw the bars for the rest of the data on your chart. Make sure that the
top of each bar lines up with the right numbers on the side of the graph. Make

up a title for your graph so that others will know what it is about. The fin-
ished graph looks like this. :

——

40
The graph shows your data in a clear way. ’32 g 16N
You can easily spot the tallest bar and 24 1 TiMks
the shortest ene. The Cedar Street WALK - 32 T4
light stayed on longer than any of the 3:
others. The Pine Street WALK light stayed ?“
on shortest time, You can tell from the »
graph that the Cedar Street WALK light ,_3:
stayed on twice as long as the one on 5}8
‘Pine Street . v 16
v 14
\/ b ‘ w2
This graph gives you a lot of other in- w10
formation, too)\ In fact, -you can compare 8 !
times and read off the exact measurements § ¢ ]
just by looking at the bars of the graph. F: ‘
. . o e o >
’ B £ £ &
<2 (5 v e Wk
- v.‘STBEETS
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' REGULAR BAR GRAPHS: RIDING BIKEé

You can make a regular bar graph when your data a\re SEPARATE ITEMS and NUMBER
COUNTS. These might be the number of ‘seri.ings of different foods that are
thrown away each day. They might be the numbers of different animals sighted
on a nature trail one day. Or they might be the number of students who ride
their bikes to school. ' '

» - ',

In this example, you will find out .how to make a regular bar graph for /SEPARATE
ITEMS and NUMBER COUNTS.. You will also learn how to put Jour col into an
, order that makes: sense fo.r1 your problem.

Let's say that‘;'our school has jﬁst bought several'\bicycle racks. Your class
has been asked to help decide where the racks should be placed so that they will
be usefgl to children who ride their bikés to school.

oL

- : LEBRTINT 4 S " I —

Suppose that%, Paul, Lia and you each go to a different classroom. You
go to grades 4, 5, and 6. You count the number of children who™say that they
, " usually ride their bikes to school’ Then each person in your group fills in one”

line of the data chart:. B - _—
0 0 \
Suppose t.hat. Todd comes baek%first.. "Ten R]D'NG ,KES T0 SCHooL 8-

children in grade 5 ride their bikes to Gvod T Numbey of
school,"-he reportd. Hé writes that on Yooe R"-BO‘( ev Childven
the data chart. :

. ! » 4 3 YO(A. N 4’ '
‘o . Then Lisa reports her 'data. "Twelve v
A . children in grade 6 ride their bikds 4 p \ n - .
n e aw R
to school,” she says. . : ‘
, Then Paul gnd you report-your data.- 5 Todd 10, - '
, 4 The chart looks like this. N Loy ~
SN ‘ b* Liso. | - 1
"You cgn make a bar grapii to show the . C e
.data to others in your class. . .
First set up the graph. Draw two lines. W\M/WWW
Label the horizontal axis GRADE. — f
. R ; ‘ N U B e ,+_+.: g .
Put the separate grades beside t{\e Spaces. Pl b . T
- But don't wt:!.’t:e them in any old way. S A I T
[P [T BT N e R P O O T v - - S T m.‘.m-;u.n.m,»».-m
l- i A i 1 i S

/ . You should write the grades in order from

lowest to highest. Doing that will give 3 v = 6
* you more information than just writing ‘ .
them in any order. . GRADE




v

Next, label the vertical axis NUMBER OF
CHIﬁbREN, The largest number in your
chart is 12.

~
 §
X
-2
3
;m,.
-2
x
™
.

-~
o

- Check to see if you have enough spaces
on your %raph paper., You do. You can
let each 'space stand for one child.

4

NUMBER OF CHRILOREN

Then write in the numbers next to the :
lines. The tick marks will show which
lines the numbers stand for. You don't
have to number every line.

w

Make up a title for.your graph. Now’
you are ready to draw the bars.

o » * o ®
i y

poo-
-
f— — - —
.
br—+ — -
..
b

- '  GRADE

j e |

Usiné your data chart, make one bar for each grade level. Be careful to draw

the bars so that they line up with the right lines for the number of children.
" Here is the finished graph. y

1

You look at the‘graph and see that the
bars get higher as the grade levels get
higber. (Putting thggcolumng in order
helped-you see that ?

»

S

It is easy to see that more fifth and
sixth graders ride their bikes to school
than third and fourgh graders. You can
tell the exact numbers of children for
each grade. ' - e

. e //
This graph may help you decide where to
place the bike racks.

L
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NUMBER OF CRILDREN
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REGULAR BAR GRAPHS: A PLANT EXPERIMENT

Sometimes you have to do something to your data
before you can make a bar graph. For example, if
you wanted to show spelling test scores of five
different classes, you might decide to take the
mean test score of each class. Then yop would
have one number for each class. Or if you wanted

MEAN? MEDIAN? Maoe?

to 'compare favorite games in different grades,

READ 'HOW T0" TELL
WHAT YQUR DATA SHOW.

you might take the mode for each grade. .

This example shows how you can use the median of

L)

seeds a lot of light.
third box of seeds hardly any light at all.
show the amount of light it is given.

your sqts of data to make a bar graph.

Let's say that ybu have planted three/boxes of seeds.
You give another box of seeds some light. You give the
You put a label on each box to

Suppose that you are doing an expériment to find out if light makes your plants .
grow taller. You have read "How To'" Do an Experiment.

You give one box of

D T L T O oee——

The seedlings come up and after several weeks you measure their heights. In-
stead of .measuring all the seedlings, you will take a sample from each box.

First you read "How To" Take a Sample. Then you choose six seédlings from each =
box and measure their heights in centimeters. Here are your results.

LOTS OF LIGHT 6712 | SOME LIGHT 6/12 LITTLE LIGHT 6/12
PLANT HEIGHT (cm) PLANT HEIGHT (cm) PLANT  HEIGHT (cm)
ral 5 i #7 10 #13 3

#2 - 12 #18 .6 114 2

#3 b #9 11 {#15 .1

##4 9 f10 - 6 16 4 .

#5 8 11 . 7 #17 6

#6 8 . 2 4 #18 4

s At S e s

~ PPUETURNUENE S,




You want to make a bar graph to show your results to others. But drawing 18 °

bars to show each of the heights is a lot of work and might not even give you
the information you want. . . j

“

s

Instead, you decide to f£ind the median heights of the plants in each of the
boxes. The median is the middle number for each set of datf. (If you need
help, read "How To" Find the Median.)

LOTS "OF LIGHT 6/12 SOME LIGHT 6/12 LITTLE LIGHT 6/12
f“f .
. - ) ,
PLANT HEIGHT (cm) “ | [PLANT HEIGHT (cm) PLANT  HEIGHT (cm) -| -
IS . L \./1‘ v , &,
#1 5\ MEDIAN #7 10\ MEDIAN #13 3\ MEDIAN
#2 12 \ HEIGHT: #8 6 \ HEIGHT: 14 2 \ HEIGHT:
#3 "4 ) 11 s . 1
#4 39 #10 6 16 4
#5 '8 8cm S 11 7 .5cm 17 6 3.5¢cm .
{ #6 #12 . s 4
]

.
]

»

Now set up the bar graph. Label the ™
horizontal axis AMOUNT OF LIGHT.

PLA
GRA

S
Y
! —
=
|

Then put the columns in order from
the most light to the least light.
(You can alse put them in order from
the least light to the most light.
The important thing is to put them in
‘an order which will let you see more
about what you have measured.)

MEDIAN HEIGHRT (Cwm) '

¢+  Write LOTS, SOME, and LITTLE beside the
spaces along the horizontal axis.

o — om0 w0

Label the vertical axis MEDIAN HEIGHTS Lots Some Little

(cm) and write the numbers for the AMOUNT OF LIGRT
measurements. Then fill in the graph.

A comparison’ of the bars of the graph shows the differences in the median heights
of the three groups of plants. Look at the shortest bar. It shows that plants
grown with little light had a median height of ,only 3.5 centimeters. The tall-

, est bar is at 8 centimeters. That'is the bar for plants grown with lots of
light. : . '
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A PEGBOARD BAR GRAPH: BAROMETRIC PRESSURE T ¢

There are times when you can make a kind of bar graph on a pegboard, instead of
on graph paper. You can make the graph at the same time you collect your data.
Here is an example of Now to do it. |
]

Suppose thay your class is studying weather.  You have heard weather forecasters
say that when the atmospheric pressure falls, ‘it is likely to rain. You want to
test this idea.

4 .
You decide to keep track of newspaper reports of bargpetric pressure as measured
in inches of mercury. Let's say that you do this for the whole month of Marca.
Here is how td set tp a pegboard graph as you collect your data.

Label the bottom of the peg-
board DAYS 'IN.-MARCH. Each col- °
umn of pegs will stand for gne

of the days.’ .

There are 31 days in March.
Write the numbers from 1 to 31
along the horizontal axis.’

Along the side of the pegboard
write AVERAGE BAROMETRIC PRES-
SURE (inches mercury).  Normal
sea level pressure is about 30

. ! -

b st e s S agrl L L.
pumbers from 0. &]‘J 182 o o o ] o Q o o o

3 < )
TSN ] I
row goes up by 0.1 ipch. 3:’ 280|c e o o o o o o o .
Now your pegboard graph is 1 2 3 4 5 6 7T 8 9;
zzg}a’?y to be filled in day by DAYS N M@RCH .

A )
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Each day, you will hang' a peg B.AROMETR‘C PRESSURE AND RAI-N

IN MARCH
h h b i —
gezszzef e average "apometr c DAY - AVERAGE PRESSGRE RAIV/

Cinches of me\'r,u.ry) NO RAIN

e

You will hang a colored peg if T

the day is rainy. N \18 b Mo vain
If the day is not rainy, you . . .
will hang a plain peg. 2 . 29.5 . Rain
Suppose that you have data for ' | 3 29.5 ‘ No rain
the first four days in March.

4 294 Rain .

Here is what your graph looks
like for these four days.

The first day was not rainy
and the pressure was 28.6
inches. You hang a plain peg
in the first column at 28.6

inc¢hes.
To show the second day, you S
hang a colored peg in the W 230|le o o o o & .
second column at 29.5 inches. A L
' - ,a ’;\;8 q .0 o o o o
To show the third day, you v % . ) ) .
hang a plain-peg at 29.5 above . &éISS .0 © o o o
Day 3. Qv
: £ 18.'] o o o o o
And to show.the fourth day, U '
you hang a colored peg at 29.4 2% 8Ll@® o o o o
‘above Day 4. \ =Y
’ w.e 28.5) ° o o o °
You keep doing this until the £d
“end of the month. o':} “284]ec o o o o
<
You can connect the pegs with @ 283]e e o o o
a piece of yarn or string. : Cw .
That might help you see the b 2A82)° °© ,° ° ° .
graph better. . g . .
u a8| o o o o o
° 2
. R, <& 28.0l.° o o o °\
| 23475
- DAYS IN MA

. 32
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Here is the graph for the whole month of March.
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You want to know if it always rains whg§g%he pressure falls. The graph shows
that sometimes the pressure rose, sometimes it stayed the same, and sometimes '
it fell. v
When did the pressure fall? Look for places where the pegs are lower than they.
were the day before. The pressure fell.n 14 days: Days 4, 5, 6, 8, 11, 12, .
14, 15, 16, 20, 22, 25, 26, and 31. .
How many of those 14 days were rainy? Look for the colored pegs. On sgven of .
those days it was rainy: Days 4, 5, 11, 12, 14, 20, and 25.
Sé;en out of 14 is one-half. It didn't always rain when the pressure fell.
You might want to collect more data to see whether you get different results“at
other times. — "
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. * THINGS TO KEEP IN MIND ABOUT BAR GRAPHS *

I

IS A BAR GRAPH THE BEST GRAPH TO SHOW YOUR DATA AND ANSWER YOUR QUESTIONS?

‘e Is one part of your -data SEPARATE ITEMS?

7

e Is another part of your data NUMBER COUNTS or MEASUREMENTS?

If your answer to both questions is "yes", a bar graph is probably a good graph
to make.

If you answered "no" to either question, you might want to make another kind of
graph. The booklets "How To" Choose Which Graph to Make for One Set of Data

and "How To" Use Graphs to Compare Two Sets of Data might help you find a better
graph for your data. . ‘

WHAT KIND OF BAR GRAPH SHQULD YOU MAKE? -

Sy
1
L
i
P,
—t—t
T,

o
29k
: S8 [
Do you want to make your bar g{:aph at i N1 TTX
the same time that you collect your data? . oL L1 Q!
If so, make a BAR GRAPH TALLY. Sal R R
'g 3 XC
| 2L X 1| ‘
[
K

)

Do you want to make your bar graph after :
you have made a data chart? If so, make
a REGULAR BAR GRAPH.

T

Pl
NUMBER OF VOTES
i

.
.
- * -
/ . D ’
B ) .
.

. DRINK | o

Do you want td mgke a large classroom \/\’l VYN %
bar graph in an easy way? ) _ 10bo s o@® o 0 0 o
If so, you can make a PEGBOARD BAR GRAFH. VW 9ko o ococoo oo
It can be made at the same time you col- |u.‘8'° 6 660606 &
lect your data or after you have made a O7bcococooooco
(_lata chart. Ii bhko o 0 0 0 0 o @
O KFfFo o 000000
& 4}o0.0 o o oife)o o
g g X @ o o0 o @ o o
§,‘) ° o o
2/ °




. THINGS TO REME?BER WHEN YOU DRAW ,YOUR ‘BAR GRAPH -

1. Draw the horizontal and vertical axes

garefully.

Kal
Follow the 1ines of the graph paper or
the holes of the pegboard. Write what
each of the axes stands .for.

MEDIAN HEIGHT ccm)

VERTICAL RXIS\, S j :

-

HORIZONTAL AXIS ut
2. The horizon;al axis is for your SEPARATE
ITEMS

AMOUNT OF LIGHT

-_,.

|
Write their names beside the spaces, D
not on the lines.’ . |

l
L

e
i

If the order of the items makes a D

difference, arrange them in an ‘order P I o,

, that makes sense for your problem. ’ L f -
‘ ' [

I
: I L4 L; i
¢ Lo’Fs Some Little
AMOUNT OF LIGHT

¢

-

3. The vertical axis is for your NUMBERS.

If your graph will have Xs, write If your graph will have bars, write
the numbers beside the gpaces. the numbers beside the lines. Put
. - ) tick marks on the lines that are

opposite the numbers.

+

Sl i
b +——ot T— e ,
4| X - + {1
3] X 5( X
2 @é T X
I AN 7(1
4. Make sure that all the numbers in yaur o
datda fit the spaces along the vertical , 32__ 111 RRE
30 t 1 l
axis. 28-.“L4 O S |
* a6l 4444 L1 -t
> ¢ > C 24 -L'L I O W O
If you don't have -enough.room, you' can 2 e _ j
make the spaces stand for more than one L7 S S W S 9 j
number.. ;8'””‘““““ B
! 14} -t -1 b
12F ¢ - - I ‘
oF +-1 . 1
| quugREnA
: O gEHEE L
A ! h éw;i LIILM
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5. Make the tops of the columns straight '.'!?
so that they line up with the numbers
: on the vertical axis.

1
7 )

4

- e Sy S »
ordendrcabRERBYY

6. Make the co}uﬁns all the same width. .

Yout can ledve spaces between the col-
umns in order to see the bars more
clearly.

TIMES (sec)

-

. = X § g
2 S . &
STREETS

Elm
Fir

’

7. Make up a title for your graph so that

~other?twillggnderstadﬂ what it shows. - /
i

)
@

* THINGS TO THINK ABOUT AFTER YOU HAVE MADE YOUR GRAPH

e Figure out what the graph tells you. Were your questions answered?
., Can others read the data on the graph easily? '

) \\\‘ 2
. N N - Xl‘
. XIXIX

) AoRiSks

E

e Is there a better way to show your data? Perhaps you will want to
reorganize your data and make another kind of graph, such as a line

chart or a bar graph histogrami”
F

THESE BOOKLETS
WILL TELLME
MORE ABOUT GRAPHS.

.

‘Thn matarial 15 based upon researd by supported by the Nmt(mal Science Foundation
+ undet Grant No. SED 69 01071, Any epmnions, findings, and conclusions or
pdc recommendations axpressed 1 this pubhication are those of the authors and do not
v - nocassandy refloct the views of the Nattonal Science Foundation Y
’ v

() iARes A ARAAA Aan A

o
v




‘Howrt0°
. - -MAKE A HISTOGRAM

Y

Do you have lots of measurements or number counts
from many different people? Perhaps you have
measured eye-level heights to find out the best
heights to hang posters so that most children can
see them easily. Or maybe you have counted the
number of right answers each child inm your class
got on a test.

Do you wonder how your measurements or number counts will help you answer your
questions? You can make a HISTOGRAM.

WHAT IS A HISTOGRAM? 4

A histogram is a kind of bar graph. It is a picture of the number of times
the same measurement or number count comes up or the same thing happens.
Each column in a histogram stands for a group of measurements ‘or number
counts. The height of the bar tells how many times those measurementsg or
number counts were listed in. the data chart. A histogram will help you see

patterns in the measurements you have made. .
, 7 ""‘ g -
N ¢ ®
5 4 » )
4 4 !
’ 3 ' _ M
’ » ‘1 x . , ‘4
! 1
EEEEREER ttes 2y dtd

WHEN SHOULD YOU MAKE A HISTOGRAM?
-4
Make a histogram when your meagurements or number counts are in groups or
when it helps to put.them into groups. Then your data are NUMBER COUNTS

and GROUPED MEASUREMENTS or other NUMBER COUNTS.
‘lliigll)

lGR
\ \\“"op(@
NUMBER COUNTS AND GROUPED MEASUREMENTS gg‘t’«s‘gg
' This booklet will help you decide how to make a 'histogram that answers the

questions you have.

2

. ]
« : , \
. .
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HOW MANY SCORED HIGH ON THE TEST? : “

.- Suppose, you want to know how all the students in "
your class scored on a test. @Te test has eight L
questions on it.

You count the number of right answers each student made. Here are the numbers ,
for 24 students.
. Number of Right Answers )
/7‘ s

vmoa~NwWwoNWwsm
Ao
ot &N~
\lc\bfnbw

-

You have lots of numbers. What is an easy way to tell how many students
scored high on the test and how many scored low on the test? You'can count
the number of students who got 0 right, 1 right, and so on. You can tally
on a data chart like this. :

o "GCORES ONTEST DEC.3 |~

NUMBER OF RIGHT ANSWER] NUMBER OF STUDENTS -

. o
| ,
o 2 :

(4




The tally sheet looks like a histogram turned sideways. You can make a real

histogram. It will show the data better. Here is how to make one. First, .
draw two lines on graph paper, One line goes across the bottom of the s
. paper. The other line goes along the léft side of the paper. The bottom

%

numbers near the lines.

-

Next, write the numbers O to 8 in the spaces below the horizontal axis. \__

line is called the horizontal axis. The sidefline is called .the vertical‘

_axis. ’ o
’ *:;:l- \ | c "
vERTCA. | -
AXIS
7 N W
’ .
. MHORIZONTAL AXIS

The horizontal axis is for the number of right answers. The yertical axis
is for ®he number of students. Label the two lines. Leave room to put

&

NUMBEIR o~

NUMBER OF RIGMT ANSWERS

] \ .
[ ‘

, These numbers are for the number of right answers. Write numbers from

1 to 7 in the spaces along
number of students,

the vertical axis. These numbers are for the ™

2 TTTS .

- * ¢ -

27

m;’ .

< : R

w3l ] L~
.ga . "‘f@%i
=/ : ‘ o ES‘
’ 0l 2 3 ¥ & 6 78 . “u

_NVMBER OF RIGHT ANSWERS




a

Nowyyou are réady to put the data on the histo-

. gram. Look at your data chart. )One student ) : ‘
, got 2 anSwers right. Put an X ifi the column 5 . )
" _ marked 2 on the horizontal axis ¥
?
2 4
) ™ )
* o1l 23 45 61 *
_ ' - ,
. o i ¢ .
Two students got 3 answers right. Put two Xs in ’ ot R X
the column marked 3 on the horizontal ‘axis. Py ) 2 N
“ . H ¢
. ' . - 3 )
, P . o —_— ¢
® 3 i , . 2 ; x
‘o B i { ’ x x i , k1
> o4 2 3 45 67 '
. » ) C ) : )
keép filling in Xs until.all the data 'is on the hiétugram. You have scoreé z .

from 24 students. There should be 24.Xs on‘ the histogram. Now put a title—
on the graph. The finished histogram looks like this. ‘

- .
J. *
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o
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. TRl x[x[xix] | | :
. 52 RIX|x [%{X ,
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i ..o 12 3y 856718 1~
y -4 ‘ NUMBER oF RIGHT ANSWERS |
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-~

) , Whatjaoes the yistdgtam‘tell you? : The tallest column is marked 6. More . ]
¢, students got 6 anéwers‘righg‘than any other number. You camn also see from . .

the pattern of Xs that most of the ‘studénts. got more than 4 of the'8 answers
right.. One student got 2 right and one student got- 8 right.

e s
o




WHAT IS THE BEST HEIGHT TO HANG POSTERS?
In the first example you made a histogram from data on NUMBER COUNTé and
NUMBER COUNTS. Each column showed one ndnber. In this example you make
a histogram from NUMBER COUNTS and MEASUREMENTS. You put the measurements
into groups before you make the’ hlstogram.

" Suppose that you are making posters to advertise
different things "to huy and sell to students in

-"your grade. You wili“hang the posters in your
classroom, in the-ather classrooms, and in the .
hallway near your room. At what height should
you hang the posters so that others .in your grade
will be able to read them easily? You want to
hang the posters” so that not too many students
will have to’look down at -the posters and not
too many students_will have to look up at them.

First you need to collect data. You measure the height of each skudent in your .
-class. Because you will be hanging the posters at eye level, you measure each
student from his or - her eye level to the floor. You read "How To'' Round Off '

»

4 Data as,You Measure and decide to round off each measurement to the nearest
P centimeter. Here aré the measurements you have made for 31 students.
(( : ' )
A ’ N

EYE-LEVEL HEIGHTS (cm)

Lt
L
LA : 137\\*190 133 146 140 -

145 126 141 1427 134
133 139 134 150 .138
138 146 137 147 140

151 140 131 141 135  °
151 141 131 150 142 -

’

. | 144

You have lots of ndmbers. What should.you.do with them? It will help to put
the measurements into groups and then make a histogram. That way, you can See
vhether there is a pattern to the measurements.

# What grouping should you choose for your histogram? That depends on the
question you want to answer. For this problem, you can put your measurements
to groups of 5 centimeterg, A difference of 5. centimeters in héight is big
B &ugh to make some differéncé in how well someone can read a poster, but not ’

L50 big that you qan't.gée the pattern in the measurements.

» v
“ ’

\
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Which group%ng of 5 centimeters should you choose? You have to consider

two things., First, the shortest height you measured is 126 centimeters.

The tallest height is 151 ,centimeters. So you know that your groupings will
have to include both 126 centimeters and 151 centimeters. Second, when
possible the middle of each grouping should be a number ending in 5 or 0.
These are common numbers which.can be used to tell about the whole grouping.
The two things are taken care of with groups of:

)

123-127 128-132- 133-137 138-142 143-147 148-152
cm . cm cm cm . cm _ cm

{

Notice that thg-gfoupings are equal; each has 5 measurements in it. The

groupings are arranged in order from smallest to largest. The middle of
each grouping is a number ending in 5 or 0.

.

Now that you have made your groéupings, draw two !
lines on graph paper. The horizontal axis will e
be for. the different grouping® of heights you . —
measured in centimeters. . Label that line EYE-
LEVEL HEIGHTSy(cm). These are the measurements
you put into groups of 5 centimeters. Write
the numbers in the spaces along the bottom line.

e

123~ 128~ /33- /38- M3- /98-
1271 13z 131 I¥2 4T |52

L

: - - ; EYE-LEVEL HEIGHTS (cwm)

The vertical axis is for the number counts.
Label that line NUMBER OF STUDENTS. You can use’

‘either Xs or bars in a histogram. (Usually, we .
use Xs when we cgm count by ones. We use baxs
when we 'count by,more than one.) In this booklet s
we will use Xs. Write numbers beginning with 1 -
in ghe spaces.beside the vertical axis. .
¥ )
o
k23
Wy
o,
- 58
<,

‘ J23~ 128= 133~ 1387 143 /18-
ny B 37 2 197, #2

Eye- LEVEL HEGNTS (<m)

il . . )
g i -
P . ' o ‘ . , =

O,
o
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Now the graph is ready to be filled in. You can tally your data right on the

histogram.. The first number is 137, Put an X

next number is 140. Put an X in the column 138-142.

EYE-LEVEL HEIGHTS (cm)

D)) '133 1467 140 ‘gn‘/
145 126 141 142 134 el 3
133 139 - 134 150 138 o8
138 146 137 147 140 §‘;\_2
151 140 131 141 135 !

151 141 131 150 142
144

'

in the column 133-137. The

XX

123~ 128~ 133~ |38- /¥3~ [4g-
T 127 132 127 YT 197 152

EYE-LEVEL HEIGHTS (cw)

Keep filling in Xs until you have shown all the data. Each X stands for one
student. You measured 31 students; so you should have 31 Xs. Check your
graph to make sure that you do. Finally, put a title on your graph.

¢
The finished graph' looks like this. What does
it tell you? You can see that more of the
heights fall in the middle grouping than in
any other grouping. The other heights are,
Pretty evenly divided on either side of)pﬁé )
column. .

To make sure that the heights are evenly
divided on either side of the middle grouping,
you can find the median height. That is the
number that falls exactly in the middle of
_tha.data.—(If vou need help, read the hooklet

PosTEK_ HEIGHT

"How To" Find the Median.) The median measure-
ment is in the 138 cm to. 142 cm grouping. You~"
can think about the middle group as béing

about 140 centimeters, because 140 ig right

in the middle of 138 and 142.

-

Now you know that you'can hang each poster so
that its center is 140 centimeters from the
floor. That height wifl be good for most
people you measured. The posters may be a
bit too high for some students and a bit too.
low for others. But 140 centimeters is

Py X

" X

10 *
JRaa:
g 8 X
§7 XX
“ 6 .S
% s XXX
Y X{xIx|X| |
% sl X|X|X|X
Ea IX|XIXIXIX
x XIXIR[RIXIX

"123- 18- 193 190 Iv3- 98-
gy 132 137 Y2 |47 IS

EYE-LEVEL HEIGHTS (cm)

probably as fair a height as you can find
for all the students in your grade. "

’,




HOW LONG DOES IT TAKE TO GET TO THE LIBRARY?

Y

In the last example you used a histogram to find the median height. You can
also use a histogram to find out what measurements or number counts st
people had. You might want to find.out what scores on a test most chlldren

_ had as in the first story in this booklet. Or maybe you want to find out

the time it took most children to find a certain place in the school That

is what this example is about.
Suppose that many younger children in your /// ‘

school get confused trying to find the school z?ﬂg

library. Your class wants to make signs to © |\Usrary

help them find their way. But before you do,

you would like to see how long it takes some ———

first graders to find the library on their own.

-

Let's say that there are 8 first grade classes. It would be too much work
to time all the children; so you pick a sample of 25 students. (If you
don't know how to pick a sample, read the booklet "How To" Choose a Sample.)
Then you make a starting point in the hallway near the first grade class-

rooms. With a stopwatch, you time each child as he or she tries to find
the library from the starting point. .

T

A

e

You decide to round off the measurements to the 'nearest five seconds because

that is about as accurate as your measurement can be. Here is a list of the
times.

-

NUMBER OF SECONDS TO FIND THE LIBRARY
(rounded off to nearest 5 seconds) '
60, 75, 80, 100, 50, 95, 70, 75, 110, 60, 55, 75, 80 85
65, 110, 95, 85 85, 60, 70, 70, 85, 80, 90

~
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|
|
| Now how should you group your measurements? That depends on your purpose for
making the histogram. You want to.find out the time it takes most children to
find the library before you hang signs. You will then want to com compare those
. data with the time it takes most children to find the library after the signs
"are up. So you want to have fairly small groups. You might decide to have.
each group include times within 5 seconds of one another.
. ready in 5-second groups because of the way you rounded off.

a histogram with each rounded<off medsurement in one column
looks like this.,

Your ™data are al- .
You first make
Your histogram

ry (-
g . X
n /WS I EIEAEIFIN ‘
~ .
\ ¥ 3 g X! IxIx|x{x] [£ X
T x| XIRIR[x[XIRIX] [®[x

S 55,40 65 70 1T 80 g5 % 95 les NS Jio

TIME - (sec.) o )

,  You decide that the graph looks too flat. It is. 2
hard to see a clear pattern. You decide to put - &
two measurements in each column. Your next g &
histogram looks like this. aQ? R
: & T Ixx
\ ‘ : W KX d
- ac 1L IX[RIX.
® E 3] [RIRIRIX] .
. g ARIRIKIXIR] [R
. E X IRIRIKIRIR|K .
) . ' 5 6o 70 §o Y0 100 KO,

S5 45 73 g5 ¥5 05 N5
TIME (sec)
This his&ogram lets you~see-;he»patcexn~9£~numbe;s~ya4;4kghtma;~weuld_be»haxdmf—f————————
to see from your list. You can follow the top X of éach column to the side
number. That will tell you how many children there were.in each time period.
You can see, for example, that 7 stfidents took 80 or 85 seconds to find the -~

library. You can tell from the graph' that nearly all the children, 22 out of
25, took 95 seconds or less to find the library.
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HOW MANY OF EACH SIZE BELT SHOULD WE MAKE?

When you are making things to fit a lot of people, you will probably need to
figure out ahead of time what sizes are needed and how many of each size to
make. This may happen if you are making aprons for the Design Lab or tables
for your classroom, or belts or: sllppers to sell at a school fair.

A histogram can help you see the pattern of

A rpp——
measurements you have made. This example ¢ BELTS
shows you how to use a histogram to answer FeR BALE

your guestions about sizes.

Your class may want to make beits to sell to
‘other students in the school. How do you
decide what the sizes should be? And how
many different sizes should you make?

First, you choose a sample of 30 children in the schooX, You measure their
waists and round off the measurements to the nearest centimeter. Here is a
list of the data you collected.

WAIST'SIZES (nearest centimeter)

66, 61, 65, 63 65, 62, 71, 70, 67, 65, 74, (;0
65, 75, 68, 61, 71, 65, 66, 604 66, 71, 70, 64
76, 72, 70, 66, 72, 60

-

You don't want to make a special bely sizeé\for each childf You decide to put
your data imto groups, = But how big ; uld-khe groups be? Teo find out you
measure the distance between two holes in the belt. You find that the dis-

tance is about 2% centiméters. You decide to put four holes in each belt.

You also decide to have two holes in one size overlap two holes in the next

size. Then you figure that the difference in lengths will be 5 centimeters.

| k2 %22 ¥
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You decide to put your data into 5-ceptimeter groups. That means that you
will have sizes for children whose waists are about 60 centimeters, 65
centimeters, 70 centimeters, and so on.

“You still need to decide how many sizes to make and about how many belts
.to make in each size. You need to see the pattern of the measurements; so
you will make a histogram. . -

Set up the graph as usual, with the horizontal axis for the !fouped measure-
ments (waist sizes) and the vertical axis for the number counts. Be sure to
. label the lines. :

-

IMBER oFf
N owTs

.43

WAIST SI2E5 [cm)

You have already decided to put the measurements into groupings of 5 ceqé -
meters, but which number should you start with? You can see from the list
that the smallest waist size is 60 centimeters and the largest is 77 centi-
meters. Your groupings will have to include both 60 centimeters and 77

centimeters. . . .

WAIST 15
77 CM-

Make the first grouping 58-62.céntimeters. It
will take care of five measurements: 58, 59, .
60, 61, and 62 centimeters.' The middle number ..
is 60. This grouping will be for the children T
vhose waists are about 60 cm. : '

g .
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Then the next grouping will go from 63 to 67
centimeters. That will take-care of the
children whose waists are about 65 cm.

o

'Keep doing this until you have all the group-

ings of 5 that you need. Fill in the side
numbers. Then you are ready to draw the
istogram. -

For each‘measurement in your list of data,
make an X in the correct ¢column. The
finished histogram Iooks like this:

WAIST. SIZES (cm)

63-67
N
APVT €5

12

oz 61 72 17
WaisT S12E5 Em)

-1}&‘:’?

66, 61, 65, 63, 65, 62, 71, 70, 67, 65, 74,
70, 65, 75, 68, 61, 71, 65, 66, 60, 66, 71,
70, 64, 76, 72, 70, 66, 72, 60

o

There are four columns. That means that you
should make at least four sizes of belts.
Your groupings included waist sizes of a
_sample of students. A few students not in
the sample might have waist sizes smaller

or larger than those measured. For these
gtudents you might make belts to order
‘rather than have very small or very large
belts on hand. ..
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The two middle columns in the higtogram are the highest. That means that you
should make lots of belts to fit people whose waists are about 65 centimeters
* and about 70 centimeters. The columns on the ends are much shorter. You
_don't need to make a5 many belts in those sizés.

WE NEED LOTS
OF BELTS 65 AND 70
CENTIMETERS LONG.
BUT A LITTLE LESS
THAN HALF AS MANY
BELTS 60AND 75
CENTIMETERS LONG.

[y
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THINGS TO KEEP IN MIND ABOUT HISTOGRAMS

\
IS A HISTOGRAM THE BEST GRAPH TO SHOW YOUR DATA AND ANSWER YOUR QUESTIONS?

/

e Is one part of your data NUMBER COUNTS? o
* o Is the other part of your data NUMBER COUNTS or MEASUREMENTS?
e Do you have 15 or more measurements? ,
) ’

If your answer to all three questions is "yes," a histogram ig probably a

good graph to make. v

If you answered 'no" to Aey question, you might want to make another kind of
graph. The booklets ''How To'" Choose Which Graph to Make for One Set of Data
and "How To" Use Graphs to Compare Two Sets of Data might help you find a
better graph for your data. , '

A

WHAT KINDS OF QUESTIONS CAN A HISTOGRAM HELP YOU ANSWER? .
" o What is the best height to put posters, |
chalkboaz&slﬁgr a pencil sharpener?

y | o




¢ How many seconds does it‘take most
first-graders to find the library?
Most children to cross the street?

e How many of each size belts, or
caps or wristbands should we make? -
How many of each size swings or
monkey bars should we buy? .

THINGS TO REMEMBER WHEN YOU DRAW YOUR HISTOGRAM

Draw the axes carefully. - Follow the lines
of the graph paper. Write what each of the

The vertical axes is for the number counts.
A histogram gan have either Xs or bars. If
your graph ywill have Xs, write the numbers

L]

If you don't jhave enough spaces on the side
line for all :your Xs, you can make each
space. stand fpr more than one number.

Then you can make bars ingtead of Xs.

When you have- bars, write the.number

The horizontal axié is for your grouped

Decide how big/.your grouping should be.
Does the question you are asking tell
you how big tﬁe groups should be?

14
7
L ]
1 ]
s “axes stands for.
$
! 7
2.
beside the/spaces.
I/ : T
beside the lines.
-~ 1
3.
‘ measurements or number counts.
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Decide.where each group should begin

and end. If they are large groups

try to have a number ending in 5 or ‘ )
~ 0 in the middle of ‘each group. Make
~ sure there is & place to tally every

piece of data from the smallest to

largest.

¢

Write the groups in order from smallest
‘to largest under the spaces. . ’

/33~ 18- 133- 138 /y3- V8-
127 N3 37 v 97 se

4. Put your data on the graph. .
i i

5. Make up a title for your graph so that others will understand what it shows.

THINGS TO THINK ABOUT AFTER YOU HAVE MADE YOUR HISTOGRAM

e Figure out what the graph tells you. Were your questions
' answered? Can others read the data on the graph easily? What
patterns do you see? .

e. Is there a better way to show your data? If your histogram.
is too flat and wide, you may want to.collect more data or _
make larger groupings. S

THIS HISTOGRAM
DOESN'T ANSWER
MY QUESTION

IS T00 FLATZASRN
¢

i . :
‘If your higtqgram is too tall and narrow, you may want to group
your measurements another way. .

THIS HISTOGRA
DOESN'T TELL

£\ ME ENOUGH.
2N TTS TOO
el VARROW.

S
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HOW TO"

MAKE A LINE GRAPH

DO YOU WANT TO COMPARE A SERIES OF MEASUREMENTS COLLECTED FOR DIFFERENT TIMES,

WEIGHTS, OR DISTANCES? ", |

at differ nt on a hill You may want to find out how much an
elastic stretches for different weights.

If you want to know how, several measurements compare with one another, you can

make a LINE GRAPH.

WHAT IS A LINE GRAPH? ¢

A ling graph is a picture of a series of measurements. It can tell you how
something is growing or how it is changing. A line graph is special because

At helps you find extra information that you didn't know about when you

started

e N

Making two line graphs can help you compare two sets of data so that you
can get even more information.

WHEN SHOULD YOU MAKE A LINE GRAPH?

“

You can make a line graph when both parts of your data are measurements.

The measurements might be times and weights or heights, times and tempera-

tures, or gpeeds and distances.

Q

TEIG 0o BTN | A SR\ ano AAVAS REEDS\wo
sl ()| ()
This booklet will show you how to make line graphs that will answer the /
questions you have.
(;;;T 'S INSIDE . . PAGE;j" ¢
WATCHING A PLANT GROW..ccrveeeveness wesssescens s Nestecsensassacnss Ceees 2
WHEN WAS IT HOTTEST?.eeevevensoeenn "eaeesseseseddssstenccsessens e cees 5
COMPARING THE GROWTH OF TWO PLANTS .............. besesanns S 7
TESTING THE SPEED OF A MODEL CAR....cccocecceeopffecccns cresseecssann oo 10
DEFINITIONS...... Neosecsesssassssasessascessssanenes Mecesessccasssnns 13
\;, THINGS TO KEEP IN MIND ABOUT LINE GRAPHS...ccccceecccccccescassscns Ve 15 y
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. Let's say that you'plant a seed on Thursday.

. It looks the same as it did on Thursday and Friday.

WATCHING A PLANT GROW ! ) ) -

I

Suppose that students in your class are ‘planning to grow plants to sell at a
school fair. You will grow the, plants from seeds. Then, when the plants are
8 centimeters tall, you will put them into larger pots and sell them. You -
wonder hdw long before the fair you should plant the seeds so that they will
be ready for rep%tting at the right time. ~

!

When ‘
you come back to school on Monday, you check the pot.

You check .again on Tuesday. Nothing seems typ have
happened. On Wednesday, the sixth day since you
planted the seed, you see a tiny green stem and
the beginnings of two leaves. Your plant has
sprouted. It is two centimeters high.

.

You set up a data chart. The day you planted the seed can be called Day O.
Because the seed didn't come up right away, the plant's height was 0 centi-
meters. It stayed O centimeters for Days 1, 2, 3, 4, and 5. On the morning
of Day 6, the plant was 2 centimeters high. The first six lines on the chart
are not very interesting, but the last line has given you some hope. ) )

F MOMDAY]
D I DIDNT cuccx\

R Rt
, Y, BUT

(Thursday) 0 . KNOW NOTHINé

(Friday) . .0 B L CAME UP

(Saturday) W= =%

(Sunday) N . .

(Monday

(Tuesday)
(Wednesday)

MY PLANT'S GROWTH
Days Sinca Planting

April 7
Height (cin)

oLt LWPOHO

NO O

The plant keeps growing. You continue to check the height at the same time
each day, measuring to the nearest half centimeter.

Here is the bottom part of the data chart.

6 (Wednesday)

7 (Thursday)

8 (Friday)

9 (Saturday)
10 (Sunday)- -
11 (Mongday) 4

" 12 (Tuesday) . 4
13 '(Wednesday) - 4
6
7

14 (Thursday) )
15 (Friday)
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' By Friday, the 15th day, the plant is 7 centimeters 'tall. "The plant seems to
be growing fast," you think to yourself. "In another couple of days it will

be ready for repotting." ' '
You measure the plant the first thing Monday morning. It is 9.5 centimeters
high. "My plant shot up 2.5 centimeters over the weekend," you say. .'I had '
better pot it right away, since it's already taller than 8 centimeters."

As you repot it, you wonder on which day of the weekend the plant was'reain‘
8 centimeters tall. g -

Days Since Plantin Height (cm)

WHEN WAS THE PLANT _\.
8'CENTIMETERS ~TALL ¢

14 (Thursdéy; 6 - J .
15 (Friday) 7 : "
16 (Saturday) ? \f
. 17. (Sunday) ? ; , 4]
18 (Monday) 9.5 ’

You can make a graph to find out. Both parts of your data are measurements.

One measuremeat is time:' the number of days since the seed was planted. The .
other measurement is height: the-.number of centimeters tall ‘your plant is.
So you know that you can make a ‘LINE GRAPH. Here is how to do it for your
data. ' T '

. N .

_ Draw two lines on graph paper. The bottom line if 2
is the HORIZONTAL AXIS, and the side line is St 2
the VERTICAL AXIS. Label the horizontal axis _ -
DAYS ,SINCE PLANTING and the vertical axis =~ ° ;

| HEIGHT (cm). . Z 1

i " ‘. ] VERT\ORL m o B _
» . ‘h*\g | 1

HORIZONTAL AXIS 7 DAYS SINCE PLANTING

.
B}

Write numbers for the days and for the height. 10
In a line graph, you should write the ‘numbers q v
beside the lines of the graph, not in the - <s
spaces. The tick marks will show which lines 81—
the numbers are for. L .
) 1‘? NEE i
A L B 1 e Y .
‘ \ (V] N
q
¢ - ™~
T3
Y2 ‘ :
o B 1% U O O I
b R L
. L. + . SO S g .
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0 2L 4 6 81012141618 + '
DAYS SINCE PLANTING N
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- Now you can start marking the points on the
graph. The'data for the first .six ¥ays are
nearly the same, On Days.0, 1, 2, 3, 4, and
5 the seed d¥dn't come up at all. The height

. of the plant was 0. Draw dots at the 0
R - .marks for those days. On Day 6, the .
height was 2 centimeters. To mark that
: point, go over "to Day 6 and up to the
. -2-centimeter marking. Make a large dot at
" the point where those lines meet.

On Day 7, the plant was 2.5 centimeters tall.
Go over to Day 7 and u up to 2.5 centimeters.
Draw a dot halfway between the marking for

’
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DAYs SINCE PL‘

2 centimeters and 3 centimeters.

‘Then fill in the rest of‘the points.

. draw a smooth line that goes through
+* . all or most of the points. The line
' dcesn't have to go through every-
‘point because there are always
errors in measurement. Also, the
line shouldn't have any sharp berlls
- in it. Here is how the graph looks
"for a}l the days up to Day 18.

v »

The line you w is a picture of the
growth of your plant. It should tell
- you when the plant grew quickly and

,f“; when it “didn't grow at g1l. But

- e 'hdh>can you tell on which day the

", plant vas 8 centimeters tall?-
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When you finish plotting ‘the.points,”,

(i’the seed.
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Find 8 c¢entimeters on the HEIGHT line.
Then run your finger along that line until
you hitfthe line of the graph. From there,
run your fingef down to the DAYS SINCE
PLANTING line. You have ended up between
Days 16 and 17. That means that your .
plant probably reached 8 centimeters ,
late on the 16th day"after you planted &’
The 16th day was-Saturday.

3 15 KIND OF PLANT
’ BV TAKES ABOUT 16 DAYS
T0 REACH AHEIGHT, /
8cm.
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You have just figured out a piece of data you haven't measured by looking
etween the- points of the data that you have measured. This is called
interpglation. In this example, you didn't kno¢ on which day your plant was

Q\ngtimeters‘tall. But you ould find out by looking at the line graph you
lotted. Points on the graph showed when the plant was 7 centimeters tall

and when it was 9.5 centimeters tall. Then you used the line on the graph
to fing\out possible measurements between those points.

N

.
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WHEN WAS IT HOTTEST? ‘ . .

The lasgt example showed you' how to use a line gréph to interpolate a possible
measurement smaller than the largest measurement. This example shows you how
to 1nterpolate data to find the largest measurement.

Suppose that your part of the country is having a heat wave. It has been hot

for many days in a row and some weather records have been broken. One day,

you decide tb keep track of the temperature every two hours, starting at 8:00

in the morning and ending at 10:00 at night. .

At the end of the day}your data chart looks like this:

‘ TODAY'S TEMé%RATURE July 31
' . Temperature
Time (Degrees Celsius)
8:00 A.M. 26
10:00 A.M. 29 .
. Noon . 32
2:00 P.M. 34 2 .
4:00 P.M. . 34
6:00 P.M. ' 33
8:00 P.M. : 30 -
10:00 P.M. . 29
. ' . 1. %

You decide to make a line graph to show how the temperature changed throughout
the day. You want to see if you can find anything interesting about the times
for which you. hqve no data. .

. NMANAAANVVIMASANMNASAVVIVIA Y Vs
Firsf, you ‘get up the'graph by drawing . C . S
a pair of axes on graph paper. The hor- . . . . . . :
izontal axis is for the time. Label it . -
TIME OF DAY and write the times -under
the lines. .Notice that the numbers are

1
spaced evenly-along':the horizontal axis. ] § é é 18 3 é 8
' ® 2 2 S ¥ b o 2

TIME oF DAY
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The vertical axis is for the tempera-
tures. Label it and fill in the numbers
opposite the tick marks. Bécause the
temperatures on your data chart are 26
degrees Celsius or higher, you don't
have to start with O degrees on your
graph. In this example we begin with

24 degrees. .

t

/

Now you are ready to plot the points.
At 8:00 A.M. it was 26 degrees. Find
8:00 A.M. on the TIME line and then go
up to 26 degrees. Make a large dot
where those lines meet.

Then plot the next point: Go over to
10:00 A.M, and up to 29 degrees.

Keep plotting points. When you have

plotted all the points, draw a smooth
line that goes through all or nearly

all of the points.

~

¢

The finished graph looks like this. To-
draw a line with no sharp bends in it,
you had to go above 34°C’ between 2:00 P.M.
and 4:00 P.M. You went above 34°C just
enough to make the line smooth:~

You can see that as the day went on, the
temperature got-higher. Then it reached
a peak just above 34°C and began to fall.
You can also 'tell that it was as hot at
10:00 at night as it was at 10:00 in the
morning.

"
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"At what time was the temperature highest?"
you might wonder. You can interpolate from
the graph to figure that out. Find the peak
of the curve.. Run your finger down in a
straight line to the TIME OF DAY line. You
end up at a point that is about halfway
between 2:00 P.M. and 4:00 P.M. So you can
say that the temperature was probably highest
around 3:00 P.M. that day.

(¥
D

TE
2 2
wool

MPERATURE (°C)
8 8

20
S

Making a. lineggraph helped you find out
information that fjou..gdidn t have on the
data chart. The reasbn that you can inter-
polate is that the spaces between the lines
in your measurements #hake sense.

~

g:00
200

j | .
2 {10:00}.
™ voowt -
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COMPARING THE GROWTH OF TWO PLANTS

So far, you have learned how to make one line graph to find out how one thing
is growing or changing. But you can also make two line graphs to compare the
growth or change.of two things. For example, you can make two line graphs to
show the temperature on two days or to show the average daily temperature for
two different months. You can use line graphs to compare the weights of two
animals. This example shows how you can compare the growth rates of two of
the same kind of plant. .

Supﬁose that you and a friend have decided to
grow avocado plants. You want to see whether
the two plants will grow the same. You will
each put’a large avocado pit into water. Then
,you will wait for them to split and grow some

roots. As soon as that happens, you will put
: the pit into a pot of soil and watch your
plants grow. You know that the two avocado /r'
pits will probably not be ready for potting
it exactly the same time, even if they were
put into water thé same day. So you and
your friend agree to pot each avocado pit
whenever it is ready. Then each of .you
will keep track of your plant's height from
the day it was put into soil.
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Let's say that your pit was planted on January 7 and your friend's pit was .
planted on January 18. You agree to measure the heights every 5 days. Each
" of you makes a data chart. : .

JIM'S AVOCADO Jan. 7 LOU'S AVOCADO Jan. 18
Days Since Planted Height Days Since Planted Height
in Soil *(cm) ) in Soil (cm)
- ) .
0 0o - 0 0
5 2 5. 1
10 5 ' ] 10 " 1.5
15 . 9.5 15 3
20 12 20 4
25 13 ‘ ; 25 6
30 - 14 . 30 9
35 14.5 35 12.5
You can see from the data charts that on b T ¢ BEENEEREE
the 35th day, one avocado is l4.5 centi- ,,,,_L;r_f. I 1" L RN % b
meters tall and the other is 12.5 centi- [4b- - b e T T
meters tall. That is a difference of ~ ‘i [T ST
.2 centimeters. But you would like to ¢ ol ik ‘ 3
compare how fast each of the plants grew. 3 k-1 b —L ‘
You will make two line graphs to compare }+ 8 *‘:’T T‘"*'T [ 'ﬁL“’*_’ T ‘
their rates of growth. T . | | :TT”_IT‘ -,1_74,« ‘ l
‘ IR ' i B 1 \
Set up the graph. Label the:horizontal g 4_'4 Tz !f_ “‘ 7
axis DAYS SINCE PLANTING and write the | SR NERRES RGN EEES ¥
numbers along the lines. Label the ver- T oaptr b '—*lr —r-w—%[‘ P
tical axis HEIGHT (cm) and write the “ o ”T_Jf"" T (T f
numbere for the height. Since the plants o) 5 ' 0 15 Ao

. gtarted at a height of 0, you should begin ;
with O centimeters on the vertical line. DAYS. ~SINCE PLANTING . 2

Using the data chart for Jin's avocado, you plot the points. You connect the
points with a smooth line. Then you plot the points for Lou's plant and con-
nect those points with a smooth line also. The two finished graphs look like
this.. What do they tell you about how the plants grew?
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You'can tell at a élance that the curve for Jim's plant is higher than the
curve for Lou's plant. That means that on any given day after planting, Jim's
plant was taller than Lou's. You can also see that the two graphs share only
one point in common. On Day 0, when each plant was first put into the soil,
both heights were 0. (The point where the horizontal and the vertical line
meet is called the origin. So the two graphs start out at the origin, but they
don't meet again.) Any time after Day 0, the plants were never the same
height.

Look at the graph for Jim's plant. It rises steeply for the first 20 days and
then it levels off. That means that the plant grew pretty quickly at first,
and then slowed down. You could predict that after Day 35 the curve will

ly get a bit higher, but it will not shoot up as quickly as it did before.
Yoy can say that the plant's rate of growth has slowed down and will probably
lgvel off at some time.

Now look at the graph for Lou's plant. It starts off much more” slowly. The
cuirve isn't as steep as it is for Jim's plant. That means that Lou's plant
grew more slowly. But notice that at about Day 20, the curve gets steeper.

Even at Day 35 it still seems to be rising, Lou's plant has grown quickly

from Day 20 to Day 35. You could predict that Lou's plant will continue to
grow quickly. In fact, Lou's plant might be as tall as Jim's plant in about
three more days. Then the graphs might look like this:
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There 1is no.way to tell”for sure, but you can make a pretty good guess about
what will happen to each of the plants just by looking at the graphs of how
they have grown.

When you look at the line graph to predict other measurements beyond those that
you know, you are using extrapolation. When you extrapolate, you make a guess
.about where the next points might b#, You base your guess on what you know
"about the graph so far. You must be careful when you extrapolate because the
direction of the line might change and make your guess wrong. When you ex-
trapolate, you should have a large number of points already on your graph.

You should never extrapolate from just four or five points.




TESTING THE SPEED OF A MODEL CAR - :

Suppose that you and some friends have become interested in how fast model
cars travel across a level floor when they start off on a hill. One person
thinks that how fast a car rolls dépends on how high on a hill it starts off.
Others are not so sure, so you decide to do an experiment. ’

You make a wooden ramp like the one shown below. You fix it so that the top
is 150 centimeters from the floor. Then you make equal markings on the ramp
to show the height from the floor every 30 centinmeters. You make a START line
on the level floor at the bottom of the hill. Yod mark a STOP line 5 meters
from the START line.

SCALE: 1 mm = 2cm
(ISmm = 30cm)

»

30cem:

< Iliu"/, * e}

You begin the experiment. First you put the car at the top of the ramp and
let go. The car rolls down the.ramp and across the floor. When the front of
the car crosses the START line, you start a stopwatch. When the front of the
car crosses the STOP line, you stop the stopwatch and read the time. Then you
compute the speed of the car. (If you need help in doing this, read the book-
let "How To" Find the Speed of Things.)




y N
Each time you start the car at a different height on the ramp. Each time you
figure out the speed. Here is what you have found. =

ROLLING A MODEL CAR  ®ov. 20
Height Started ‘Speed of Car |,
! (cm) (cm per sec.)
: 150 460 ;

120> 420
90 380 ‘
.60 ‘ 270
.30 170

You would like to see how the speed changes, sé you decide to make a line graph.

[

. | ‘
Set up the graph by drawing a pair 4gof -t - l : : i I“’T L |
of axes: Put the height along the 450 I - 3 T S

. horizontal axis and the speeds along alol | L Co
the vertical axis. Label each axis S I T Tt
and £fill in the numbers. Notice \“Q: l t-et tl I % i
that each space along the bottom J6OF -1 - -t lL Foeo b
‘axis stands for 10 centimeters. 3k : b o . ; I
Each space along the side axis 300 R T E \ L
stands for a speed of 30 centi- g ok L R Il '
meters per second. RIOp = =1 e ot T

) L T+—? fg b ekt F
Then, using the data chart, plot 5 20 - ~t e R e I el
the points. The finished graph N 180 'T %- ' L T‘ . | l .
looks like this. g 150 | : — f‘ :
L i ; b . -+ ‘, —_ R S
& 120 SR e i e SR SR AR AR
qo - ,+-Tm 4+— 4 ’. : A
w- ?»Vf—»t S S + J’ »»—4!» -
| sof it b T
AQ0f— —+ - b ] Lo ! -
ROLLIN °
450hH— ‘ o 30 ¢0 90 120 1so
R HEIGHT .Cem)
~ You can see that as the numbers
8 ! for the height get larger, the )
w otk . . . . / - .o numbersk for the speed also get ;
\f 2 . larger. That means that when -
v the car started at the top of =
v a0 , the ramp its speed was faster
Q /80 P than when it started at the’
:} 5 — middle or the lower part of
@ j20F - - . | the ramp.
0
901
or .
0+
"o - i 3 1
o ' 30 0 Y 120 150
HEIGHT (cm) . -
”
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Look at the part of the graph
near the origin., What do you
suppose would happen if you
started the car at a height of
0 centimeters? Common sense.
tells you that the car souldn't
roll at all. Its speed would
be 0 centimeters per second.
So you can plot the point for
0 centimeters height, 0 centi-
meters per second speed. That
point is at the origin.

’

g 120 +

150

w

60 \
HEIGHT

ﬁeasurements for very short heights and very slow speeds would b& almost im-
possible to make, but the point at the origin helps you draw the line for your

graph.

You draw a smooth line through or near all the points.

The point at

’

the origin connects to the next point with a smooth line,

You can interpolate other data from
this line graph, too.
you can tell about” how fast the car
will go if you start it at a certain
height. Or you can tell about how
high to start the ¢ar if you want

it to go a certain speed.

Of course, these measurements may
be very hard to make and there may
be many errors in accurgcy, but the
graph does givé you a rough picture
of how the speed changes. -}

For example,

48 R .

asolROLLING

40F - ¢ - 1
31 + -

-+
~. .
R W, S

-
PO

A I
(!

1
60 - %0
¢ HEIGHT Cem)
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DEFINITIONS
Horizontal Axis - .
. | SR S R RN R
‘ _ > bl oot
This 'is the bottom line of the graph. 14 ,i; f 4 ,_;; ‘ o ' ! : f ? I
In a line graph, you usually put the ‘ ’L IR I { . cL
measurement that you change (like N ’Elz P P { I f R [ x
months or days or time) along this U o+ b ¥ * SEE 1 | i
axis. : gV RS R ERERE 2
F 8 . [ — L \ .
VERTICAL T f1. Ji T
Vertical Axis AXIS I S , 7 . '
- rhdsRERISRRIRRRRERN N
This is the side line of the graph. ] MRS * ] SRR NS
In a line graph, you usually put the - # f L—»I } | JI Ll i |
p i

numbers that you have measured (like
height or weight or temperature)

© 16 15 29,
along this axis. DAYS S'M/C.E PLANTING-A .

| HORIZONTAL
Origin . AXIS
This is the point on the graph i . .
where the two axes meet.
Interpolate :
To guess certain measurements that ?
‘ you don't know by looking between ~
= ‘the points. on the graph that you &.‘ [ [ .
have measured. S 34+ I
I3 P 1 1~ an
‘ A line graph lets you interpolate « R Ip N
because the measurements between % 304 - A\
- the ones thatlyou have marked make o 1» jL Y
sense. = 3 SE% :i | .
ul i ) L ‘.
™ 28 —Lq RETFEN ‘Ix .
24 ; 1 w4t |
88323888
WO A &I =2
TIME OF DAY
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Extrapolate

To guess certain measurements beyond the ones that you-know by looking at the

pattern of the points on the graph.

ayte

Slope i

This is the steepnesg of a gine. In this
graph, the line for Jim's plant has a

greater slope than the line for Lou's plént

because the line marked Jim's is’ steepq;
than the line marked Lou's. ‘ 5

MY PLANT |9
GROWING MORE

I

SLOWLY THAN JIM'S,

.KJ

fe| K o) Er
I4FTTTL T ”:‘“,,:.;g“/,z
~12 LTRSS
Elo A \
v
- st /// w‘
I 6f PRI
=45 7) 1 —l
] aB o
I aft 4 }—P"LW l
p§8%2e s st TERRERSE IR RN

‘ J sNenuAbERRR: L A T | | [
= : RS T'h r
MY PLANT WILLBEN). § & T 1H 2 - i
AS TALL AS JIM'S <\) & BRI T T E T i e
IN A FEWDAYS. /7@ Bt i EEBsAT T e
. ! ute TECET LA L LT
T AFrily e T T T
0 bt
e 5 lo 15 20 25 30 35 40

DAYS SINCE PLANTING

© -5 ‘j0 15 20
DAYS SINCE PLANTING
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THINGS, TO KEEP IN MIND ABOUT ‘LINE GRAPHS ‘

IS A LINE GRAPH THE BEST GRAPH TO SHOW YOUR DATA AND ANSWER YOUR QUESTIONS?
e Are both parts of your data measurements?

e Do you want to find out how something is growing or changing?

If your answer to both questions is "yes," a line graph is probably a good

graph to make. : .

If you answered "no" to either questien, you might want to make anothet kind
of graph. The booklets "How To" Choose Which Graph to Make for One Set of

Data and '"How To" Use Graphs to Compare Two Sets of Data might help you find
a better graph for your data. ’ .

THINGS TO REMEMBER WHEN YOU DRAW YOUR LINE GRAPH

1. Draw the axes carefully. Follow .
the lines of the graph paper. - -]
Write what each of the axes stand -
for.

G

,

2. Put the measurement that you change
along the horizontal axis. Put the’
thing that you are measuring along
the vertical axis. &

3. Write the numbers/alqng the ‘lines,
not in the spaces. The tick marks
will show what lines the numbers

" stand for. .

N ow Py 300 0
Y

HEIGRT Ccm)”

[

-
¥
I
:

A

4. 1If you don't have enough room on 0 o
the graph paper, make each space O 2L 4 ¢ 8 i01214 1618
stand for a difference of more ‘ OAYS SINCE PLANTING

than one unit of measure.

5. To plot a point, go over to the number

on the horizontal axis and then up to V‘“@r
the number on the vertical axis. 6 -
i ! P ln
}__.4 I'I ] .(_, ) -
L qF:
AD 3 _i; e
L mm 1l
T T
N -1 L
v %2 a

€ 8 10 . .
DAYS SINCE PL o

-
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6. Be sure to have enough points so that you can tell what the pattern looks
1ike . v

7. Draw a smooth line that goes through all or nearly all of the points on
your graph. Don't make shar® bends. /Because there are small errors in
all measurements, some of the points may not be right on your line. If
some points look as if they fall way outside the pattern, check your
measurements again.

-

10 i’ ;w* T ’ l,}:—‘i:_ % '2&%:_7?4-: 1 -_ ‘I .
- . ,*”‘f‘ i )'") ?--.:.. __«,,L
I O R i i , i S
8 . ] 8 11112 HH :
EameasasrEe d5 =
1 ghic N
5 6t - R B 6+ HET
(1 SRR RRERY 4 : st
v S P & I‘,,f_ _}_. - "g' |
;4 . .. T ] I &4’ ]
3k /. R gL
! D A% DO ‘ @2 LT ] 1
l N e "L‘f 1 1T TR gqri L Fr"#" -
o o Jdi T . i ’i}—‘"li F'!':.
0 2 4 6 0 12 4 16 18 - 2 4 6 8 10 1218 6 g_ .
OAYS SINGE PLANTING “HEF

DAYS SINCE PLANTING

N

8. Try to figure out what the graph tells you. Can you use, interpolation to
guess what might be happening between the points that you have plotted?
Can you use extrapolation to guess what might happén beyond the points
- that you have plotted? : N

g
~¥
*

~ -

' ' i o
This material 1s based upon research supported by the Nanonal Science Foundation under Grant No, SED69-01071. Any opinions,
* findings, ant conclusions or recommendations expressed 1n this publication are those of the authors and do not necessatity reflect
the views of the National Science Foundation. “jRRNY NRG7G2.030.0
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A CONVERSION GRAPH R
MAKE A’ CONVERSION GRAPH ™
GRAPH. -
DO YOU HAVE MEASUREMENTS IN ONE UNIT I SEE'%ggg x '
TO" MAKE A LINE GRAPH, ;
THAT YOU NEED TO CHANGE TO A DIFFERENT \ - B
UNIT? .

Perhaps you need to change servings to quarts to make a large quantity of

soft drink. Perhaps you have temperature measurements in Fahrenheit degrees

that you want to change to Celsius degrees. Perhaps you have found the

speeds of cars in meters per second, and you need the speeds in miles per -
hour. Then'you can make a CONVERSION GRAPH.

WHAT IS A CONVERSION GRAPH?

..A conversion graph is a line graph that tells .you what measurements in one
unit are in a different unit. It tells you how to change-- - =

servings to quarts

ounces to quarts

Fahrenheit degrees to Celsius degrees '
centimeters to spaces on a scale drawing -

meters per second to miles per hour |

e & o 00

\ and many others. < S .

o~

This booklet will show you how to make several difffrent conversion graphs.

"4

WHAT'S INSIDE , : PAGE

HOW MUCH DRINK TO MAKE: CHANGING $ERVINGS TO QUARTS........eeeveonsnss 2

? WHAT‘IS THE TEMPERATURE?: CHANGING FAHRENHEIT TO CELSIUSy,icec..... ven 1

‘ USING A CONVERSION GRAPH WHEN MAKING A SCALE DRAWING. ..... beeeeaanaans 10 &
HOW FAST WERE THEY GOING?..uceveueonsoresassososonssosasasncnscnsasnnas 12 -
THINGS TO REMEMBER WHEN MAKING A CONVERSION GRAPH........ce.ee-.. son. 14

© 1977 by Education Develqpment Center, Inc. All°rights reserved
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Suppose that 9cm are,goi.ng to h}take a sbft
“drink to sell at lunch timé to the

otber st;udepr.s in ycut 3ch00\1; From a
survey you hav condu"ct;e& y&u‘ ‘Know
“that 92 ‘studenty’. have, ‘saidl_ they Noulﬁr'

bu_y one, 5-ouhce servi.ng of@ﬁrinlu s
. . ‘ a . ‘

) N 4,.« But y&ur recipe for your\drinlg is for

el pné qu‘aﬁt of‘w“dri‘hk How many ‘time %f»

ST sty ypn‘&qake.yog% :eﬁip,e “to ] serve ai¥ -
92 stu en;;s You» pee& to" Rnaw« many‘
qua.x:ts :hareéare in 9? tgse.rving; ofﬂ«gour,

df&nkh_ “\: It .. o .

v
. 4 Bees L -~ N 0
-[._ -~ "o i 4-: .- '..'.. '.' "

N ‘Firat, m’aw t:wo ‘lines otY a piece-o:f
gragh paper‘ You v(fli gut setirings. - :
“atong ; ‘the bmtt(:m 1ink, o horiza%ﬁal- Rz
axi&, ‘and yey, wfll Jabel i.t BERVINGS

) Q

j-; You will put quarts aiong the *side P e T
e " ““1ine, or “grtdeal, -axds; and lyou yii . '.: ¢
- label it QUARTS.~ Youz' graph w:}ll look Rgo SﬁR‘V ‘~G§,J n
. ]_ﬂFe t‘m_g,‘b i ,-,. Voo i : e . t ‘-‘EW JN‘I:A.L N <
How. do you.nm:ﬁret» i:he mtes’? That d’Epemls on the uni;ts you are‘ ‘con%elrting.
, You vill need. threat;)oints ta. dray your’ cOnversion line. You will figed t-p
) know how much thfee eammmxa i'n one. tnxit are. in. t:he othex, untt.” Btefore you -
" can number tﬁue axes you need to know what your three poim:s will i:n;..~

K -
.“,’ '-'

T - pcint 15 »gasy t:o “Find, & measur'iﬁg pitcﬂé’%ﬁ';‘ X
that is emrfty hiig:no servings in: ;tt. It; -also has
. pe quaa:t\s 1n it. ,That meana .,that e VLS

4!‘. _ .

.

DR "0 aerv:lngs = 0 quarts
“How do yo\z ger. the obhet two. amounﬁ&? You k X
shoui'd chobse ong’ of theerstp th’a; it is. c}.ose to .a' v
the Iargeet measatemeht yad, want Eo consferf::,* 3
That means ymf' need oné amomt near .9? servinga.,k
Firsc, you. find ‘out* how'many ,eenvings 'ape *n

qne Quat‘f:. } 5 _";','. . ‘:-".‘45' ) s

v

YQU know that

1 3ervfng -*“5 oxmces ’
S T

1 quai'ﬁ 2 32- ounces.a. L

m PR Tl
TS
R




To find out how many 5-ounce eervings are in 1 quart, or 32 ounces

divide 32 ounces by 5 ounces

5"32.

_} o
- 20

You find that there are ‘6.4 servings in ome quart.

one of your points, but 6.4 may be hard to find on your graph.
You found that

get another point by multiplying by 10.

. 6.4 servings = 1 quart
so that .
64 servings = 10 quarts

You can double this to get another point:

128 servings = 20 quarts. .

This amount 128 servings = 20 quarts is ‘good to use because it is close to

92 servings.

- That gives you the three points you need to
You have

0] Sew‘m3s
64 sevvin

l 2 8 Sc‘(\)\.has

wu .

i" But you still have to number the axes.
“y:. *t  line you draw to be as long as possible.
WBY .

"7 .. yougo over for 6.4 servings.

' How many spaces should you use for 1 quart’
_ Ybu ‘could let 1 space spapd for 1 quart,; oy
[T 2 spaces, or 4 spaces, or perhaps more. = But
". quarts. So don't use too many gpaces for 1

¢

quart, or you'll go off the ‘edge of your graph

A * . paper. Here, you can let 2 spaces stand for
1 quart.;

remember that you must go all the way out to 20 -

~

»

0O %-duu"t's
10 3:40.?‘1’5
20 bu&rfs’

How will you do this?
It will be more accurate that
This means that you should go up about as many spaces for 1 quart as

i The number of spaces do not have to he
"+« _ exactly the same, but they should be close to the same.

-

y YyoOu

E>' ! | %ko.r‘t = 6.4 Sevuinas

You could use that as

You can

draw your conversion line.

"You want the

A\l



How should you number the SERVINGS axis? You
should go over the same number of ,spaces for >
6.4 servings as you went up for 1 quart. That . "19“""’
means you can let 2 spaces stand for 6.4 serv~ Lot
ings. But that would make the lines stand for NS n
fractions of servings. It will be much easier ) )
to let 2 spaces stand for 8 serwings. That's "’ Gy K
close enough ‘to 6.4 servings to draw a good
conversion line. S . g SERVINGS
» ) )
Number your axes. Let 2 spaces stand for 1 quart on the vertical axis. Let
2 spaces stand for 8 servings on the horizontal axis. Your graph will look
1ike' thiS. ° ] .
20
"
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%
15] ’ . .
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SERVINGS 8 3
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e
. ' 5
" Now you can put on the points. Put on 4
the point for O servings = 0 quarts. 13
. Put on the point for 64 servings = - ) 1a
10 quarts. Then put on the point for "
128 servings = 20 quarts. Your graph (T
~._will look like this. . :
o7
- . m ‘
» ‘¢ ‘
4
. ' 5 3
2
y ! v
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Draw a straight line through all three of your points. That is your conversion
line. It will tell you-how many quarts there are in a given number of serv-
ings. It will also tell you how many servings are in a given number of quarts.
Now your graph look:s like this.

20 FHHHH }
’q [Y A
18 4
117
16 A
15
14 y
13 4

QUARTS
O -PWIPO EID OIS =P

£

O 8 16 2432 40 48 5¢ (& 72 80 8B 16 Io# 12120 138 134 ‘

SERVINGS

b .
Now youn can find out how many quarts are in 92 servings. Go over to 92 on
the SERVINGS axis. Then go up to your conversion line. Then go across to the
QUARTS axis. You find that .92 servings is a little more tham 14 quarts.
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Now you know how mich drink to make. You should ma¥®e a little over 14 quarts,

The graph shows that if you made 15 quarts, you would have enough for 96
people. : o

Suppose that your drink is very popular and that it sells out quickly. There
are a number of students that want to buy some but can't because none is left.,
You can count these students and figure that you,could have sold 24 more
servings.  That's a total of 92 servings + 24 servings, or 116 servings., You
ook on your graph. and see that 116 servings is 18 quarts. You decide to make
18 quarts of drink for your next sale. N :
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WHAT IS, THE TEMPERATURE? CHANGING FAHRENHEIT TO CELSIUS

Sﬁpposz you have measured the tempera-

ture at five different placés in your
classroom. Your data look like this:
Date | Location ’ Temperalurs
JM.’:\ . Teacher's DesiK 24°C
Windows N4t E
» Beside Claset 2g8'c
Cabinet 8I*F.
c-me.Q“x ::0 c-

-~

You want to compare the temperatures,

STt et iR Eryd bexst e et SETON EIOD
but they are in,different units. Three . R ] R I TR B
of your thermometers are Celsius ther- i R e et R R
mometers and two of them-are Fahrenheit. M T e
. I8 b3 178 ol ET 3.:'8.
You need to convert your Fahrenheit he R RIR T R A
temperatures to Celsius. w Er :.q;fl.f‘ég“,Idiﬁ
14 53¢ Maversads posss Saite sovns
. < ,%*z%kr,«1 L
A conversion graph will help you to do P HEHET e R
T T FS SRIOY Suune proey PRy P!
this. It will tell you what 79 degrees o EEpERRER i
Fahrenheir is in degrees Celsius and 1(1)1 SRR AR Bl Rl
. - 7 b 93 +}:
what 81 degrees Fahrenheit is in S e i :ﬁ
degrees Calsiue. i ﬁ%%i;%ﬁ
First draw two lines on a piece of FAHRENKREIT &,
graph paper. Label the horizontal
axis FAHRENHEIT and label the vertical .
axis CELSIUS. ' .
‘Befere you can put on the numbers or .
draw the ¢onversion line, you néed to : ) b :
kKnow what three Fahrenheit temperatures -

arecin degrees Celsius.

»
N '

You may already know twd of these.

Water freezes at 32% Fahrenheit or 0°
Celsiug. That's one temperature in |

both units. Water boils at 212°

Fahrenheit or 100 Celsius. That's .

a second temperature in both units.

A third temperature in both units . -
ig 68° Fahrenheit or 20° Celsius. This

is often called room temperature.




8 -
)3 Q
4 & . ’ - E
Now, how do you number the lines? You 14
want your conversion line to be as long
as possible., That will make it more
accurate and easier t:o use. You need :
to go from 0°C to. 100°C on the Celsius 4
axis. " 3
3]
Suppose you let each space on ‘the Cel~ :
'sius axis stand for 2°C. Then you -
would number the Celsius axis like :
this. You would use 50 spaces for 1 S
100°c. _ : 2 .
On theoFahrenheig axis you need to go -
from 0'F. to 212 F. Because you used 50 ooV N
spaces on the Celsius axis, you should et A ARy A
use about 50 spaces on the Fahrenheit e f;;‘ THHIHET S £
axis. Yog should uge about 50 spaces to TER 82228 -
go from O°F. to 2%2 F. If you let each o 1 1
space stand for 4 F., then you wgu).d need 8 30 40 Go 80 100 110 140 féo /g0 A00 22
53 gpaces to go from 0°F. to 212°F. That's RENHE\T
‘close enough to 50 for your purpdses. : .
You then number the Fahrenheit axis “
like this. X
' 00 ER e R
. . qo i + ; ....: I‘-%% ;IW 32
Now you can put on “the point for 80 s
32°r. = 0°C. Then ygu can put on the 10 : :
point for 68 F. = 20°C and the point 0 ! :
for 212°F. 100 C. Your graph will V\w i
-look like this. . 3
- . . v
’ X Y - J 3“‘ 444
. ) 10
. . ‘Oo z’ 80 100 120 Mo 160 180 m’aﬂo
> ' ! ENHE_!T 211
‘e R (R U ST
- . leo $ 1 H _! 14 89 '
L i b i 3 :
Draw a straight line through your ~ B (] sersienes: St
three points. That is your conversion 60 :
line. .Your graph will look like this. ‘gm : i %
. 64‘0 1 :“ s : H -
_J 44 < 43§ C
v u 3 iE R 1 1
© Aol y
H Yl §
‘ 10 Ef e o v H
- o:.&.i. t
N o 20 40 0 omczomuoc.oaoono
. SO RHREN HE'T



Now you can convert from Fahgenheit *

temperatures. Go up from 79 F. to your . . :

conversion-line and over to the Celsius

axis. Yoa-find that 79°F. is about

26°C.  You can also find that 81°F, is

about 27°C. You can use all five W F 7 T

‘thermometers to measure temperatures d

in your room and convert them all to~ m
pJ]

Celsius using your conversion graph. .
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You can also convert Celsius to
Fahrenheit. The graph shows that

(o] 0. « N
10°C is about 50°F. . .
: ~ . .
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" from the graph. You can convert centi-

. 0 cm long, it will be-0 spaces Xong qn . . L Py

. lengr.h You should have a point close

"\, « 40 spaces 510 x 100cp = 1000 cn]

TM51' LE IS

, ;e ‘ ENTJMETERS L
You may have measured your classroom " L oNG.

and the things in it so that you can
make a scale drawing. Your measure-
ments may look like this, -

USING A CONVERSION GRAPH WHEN MAKING A SCALE DRAWING 178]

MEASUREMENTS OF OuR Room -  SEPT 12 J

: ENG
Room ' L‘Tgw‘“m_

BLAtkRoARD , 668
ART TABLE M8
RBooK SHELVES %0
DESKS a - 68
- TEACHGR'S DESK . o9
CABINET © 65

N

C_MP!oARbS 390 . .

Then you choose a scale for your drawing.
Suppose you let 1 spage on your graph
paper be 25 centimetefs. You could -
change all your méasufements to spaces ' s
o your graph paper by dividing each one
*by 25. But it is muck easier to make a
conversion graph. Then you can find the
number of spaces for each measurement :

pese
T

-

[+

HFHHEE
DY
Tt
o]

o
+11et
3t
T
+
pusee
H:

1 O
13
yut

SPACES.

ves
538 2%

meters to spaces. - " a

Draw two lines Bn your graph paper.
Label the horizontal axis CENTIMETERS\ ] sishessdasat
and label the vertical axis SPACES., H

You need threg, point:s to draw your con-, CENT"“?-TERS
version 1line. On'e ‘of -these can be
0 spaceg.# 0 cm. (If gomething is

your drawing.)" You get ‘the other
qints from ‘the scale, you “chose: . v
e a ‘
K 1 space = 2 . . . - )
P c,e 5 < Tt . - ' of ¢ . (?4 !
It is bet:t:er to have one, point close t:o ‘-
your largest medsurement. That measure-

ment: is 985 eentimeters for the’' room

| space = 25 em
4 SPACES = /00 em
406 SPALES /000 cwm

to that. -If 1 space = 25 cm, then

4 gpaces * 4, X :AJ cm = 10U cm

and

L1

. ) .
- . . .
. o e \ . .t )




You can use these as the other points Bl

that you need. ’ . 55’*if‘ :
) a ;‘:'i i T
How do you number the lines? Go out w AR o
A the same number of spaces for 25 : uj 20p; % . ; % :
centimeters as you go up for 1 space. Q@ 16k e e ot B
Let each space on the horizontal axis Lo - i el F¥ﬁ?'”.i?
stand for 25 centimeters. Number' the ._ 81%,@114 i) bl
CENTIMETERS axis out to }QQO centimeters. o iif ! il i ﬁ.ﬂiﬁ
. %833333842¢8
Let each space on the side axis stand CENTIMETERS -
for a difference of one space on your
scale drawing. Number the SPACES axis ot ertere 1o iveeitre iies
up to 40. Your graph now looks like ‘“‘:{J“% R aE i nap
this. . bR A
v ag prititnhniins i Hl
Now you can put on the points to draw V’zq-i;3'~: {4 i
your conversion line. First, put on UJJO H I s 1
the point for O spaces = 0 cm. Then g % i R A
put on the point for 4 spaceg = 100 cm S B R e R R
and ﬁhe'poiht for 40 spaces = 1000 cm. v ) A I HE |
Draw a straight tine through all your - w4 i Sic BN
points. Your graph will look like this. »  QWERCEIIS UYL
" CEEEE R RN
To Find out how many spaces to use for t:EN TIMETE.RSQ

the art table, just look on the graph.
It is 118 cm long. Go up from 178 cm to
- your conversion line. Then go over to
the side axis for spaces. You find it
is about.7 spaces. You can make it
] spaces on your drawing. The table
is 65 cm wide. Go up from 65 cm to
your conversion line and over to the
. gide axis. You find that it's about
2.5 spaces. You can make it 2.5 spaces ’
on your drawing. You can convert the
rest of your measurements to spaces

the same way. NANANAV NN
; y Q pY S
(7)) o] .
L1 rts S b
Yy il H 43 it Y1 - ﬁ‘—T —— ' .
et i H R Dl NN N e
. Al L L - T
uml::- ¥4 | [3{" :th %ri?é 4 | 7\ . j :
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14 IR ! RHE !
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- Apdlitiil ng il 2 L L
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HOW FAST WERE THEY GOING? o

Your class may have measured the .speeds -
__of several cars in front of your school.
You want to know whether any of them
were going faster than the 20 miles per,
hour speed limit. But your data look

like this. -’

SPEED oF CARS MAR, X1

T e acs e——

cAR |oisTANCE | TImE |SPEED ~ A S K
R! (™) >(seC) | (w/sec) : o .

POEy AN

Al ao §. 1 8 .

R : 30 5 i A & o

., C £o s T.) { I oo
D ‘ .65 5' 13 :

B

Pp—— o

e

The speeds are in meters per secodfl and J S 3 -

‘ you want them.in miles per hour. You " ’ A
can make a conver§dgn‘graph to find out ’
the speeds- in miles per hour.

Draw two lines on your graph paper.
Label the horizontal axis METERS PER SECOND.
Label the vertical axis MILES PER HOUR,

¥

MILES 'PER HOWR

e

¢

Before you can number the lihes, xou

need to know the three points to {raw .- .
the conversipn line. One of.these

points ig easy to.find. A car that . ° -
isn't moving is going O meters per '

gecond. It's also going O miles per . - ‘ .
houl;. That's one point. ’ : ME TERS PER SECOND <

Ve

To find two other points, you would have to change seconds to hours and meters
to miles. If you did that, you would find that 17 meters per second is very
close to 38 miles per hour. It is not exact, but it is good enmough for your
graph. That's your second point. You would also find that 21 meters per
second 18 very close to 47 miles per hour. That's your, third point. .
Now look at your data. The largest

speed is 13 meters per second. That is .
smaller than 21 meters peﬂ second, ~ )
which you will use to draw your line. . .
You can see that you must_ number . the . ' T .
METERS PER SECOND axis out to 21. You . .
.would probably go out to 25. ] ‘ -

*

[




You must number the MILES PER HOUR axis
up to 47. You would probably go up to
50. You should go out about the same
number of spaces for.25 meters per
second as you go up for 50 miles per
hour.

§

.

\
-

You, can let each space on the horizontal
axis stand for one meter per second.
Number it from O out to 25. That will
use 25 spaces. (You could also let

" 2 spaces stand for one meter per ’ ) 5 (o 15 20 25

second, but your graph might not fit METERS PER SECOND
on the paper.) :

-

MILES PER HOUR

»

’

Then You let each space on the vertical
s stand for 2 miles per hour. NumBer )
from O out to 50. That will use 25
. spaces. Your graph will look like this.

239

~

N

o
(-]

Now put on your three points. First,
put on the point for;0 meters per second
and 0 miles per hour. Then put on the
point for 17 meters per second and 38
miles per hour and the point for 21 L/ v,
meters per second and 47 miles per-- - - - - R - - -

hour, Draw a straight life through all .

] 0 s 10 13/\2 5 -
three points. Your graph will look @ METERS PEM @ND

like this.
|

'Now you can use your graph to convert R
your measurements to miles per hour.
To find 8 meters per second, go over to TITK
.8 on the METERS PER SECOND axis and up
to the conversion line.” Then go across
. . to the MILES PER HOUR axis. ~You read

the .answer as.18 miles per hour.

N
Q

-
©

MILES PER H

[y

o

3

,

uRrR
>
o

v

In the same way you find that 10 meters

' per second is about 22 miles per hour. .
You 41so find that 13 meters per second 4 10 y.
ig about 29 miles per hour. You can - € 4
‘convert spegds from meters per second 4 o

to. miles pér hour using your graph. !

é & Ec_oND
You can also convert from miles per ° m
hour to meters per, second. * You find that
the speed ‘limit of}20 miles per hour is

s 9 meters per second. N w qr S C
o~ " ‘ '
3 - o
v .ot 4
. ‘ ' : EE

"

| . S S o & 0 .15 20 25 ,
r ) X
@ - .l . . 80 ""ET PER SECOND |




THINGS TO REMEMBER WHEN YOU DRAW YOUR CONVERSION GRAPH

1

raw the axes carefully. Follow
the lines of the graph paper.
bel each of the axes, -

Find out how much three amounts in
one unit are in the other unit.
You need at least three points to
draw your’conversion line.

S

Choose one of the amounts .so that
one point will bé as far out on
the grapﬁ as the largest measure-
ment you want to convert.’ '

-

e .
&
<

. SERUINGS i
OSC\’VIU\"SS ° 3uvf;\

64 sevvings = 1O guayls™
ll&!evu\n
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o
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N
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A
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——
t
+
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Number your axes so that the conversion line is as lorg as possible. Go
out about as many spaces for the amount in one unit'as you go up for that

amount in the othery unit.

use will fit on your graph paper. _

.
L4

Make sure that the largest numbers you must
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4. To plot a point, go over to the “r o S .
number on the horizontal axis “ Y _._..“-.-aub,r} ) '
, and then up to the number on the i S R . . ;
- vertical- axis, . . |

5. Draw a straight line through your .
‘three points. Extend it as fdar ase ‘
you need in either direct’ion_. \ '

a

6. To convert a measurement, find the
measurement you want to convert on
the axis for that unit. From there

e
go to she conversion line. Then go d -
N to the other axis ,and réad the - : . -
measuremerit in the other unit. o . : R )
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. 'Maybe you have cqllected two sets o data and/you,Want to comﬁsre‘them ‘~Each
O ' set Of data may have 1ots‘o£'numbers. .It is conftsing to try to look at all ',
s S ui 6f the, nuggifs at once. ‘There- is an easy way ‘to look-at al l of the numbers. "

Y ;. > You can makw a graph Thé«graph will be a picture of bOth sets of data. You
e TS, . Lan 1ook at both sets of data without getting mixeﬂ up e " Lo X

T v

'\

WHAT KINDS. OF GRAPHS CAN YOU MAKE" . L

«

-

L3

-
.

.l

v
~

- Thexe are two types of graphs you can make.to compare two sets of data., One .
type of graph has two lines on ity Thene graphs are liko that® '

- LINE CHART ooust.s LINEC

DouBu—: HISTDGRAM

.

- .\
[ T
. Q‘,
) PN »
The onher type of graph has Just ohe 1ine or a scatter of points. THese :
graphs are like ‘that, ", I . u; AT e e T
. ) . . L et oo .. S A
., 7 o ¢ ’,‘;’.\ : ’ :;’ ‘.‘ ¢ & : ” f
S Ty SRS
NS BT e s 0 R S : . .
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;, Hov 0o Yoy DECII)E wuxcu GRAPH o Usﬁ TO CQMPARE YOUR WO SETS DF DATA" ) .
‘ There is no simple rule. You will have -to think about what Eind of data ‘you
have.l'You will hawe, ,to think about what'you want “to. find out. You may evep

T want to try ma ng several different graphs fob your data.uj. . L

! : i
y ’$ . - >

,' T This booklet will help you do these things. The bOoklet Will shpw you
e n ekamples-of the five .graphs that you can make. K It will help you cheose a’
© : graph +£6 compare your data. It wdll show _you ﬁow 'to USe graphs to.get the

.. £ PR information you need ot . .. . “ 5, e e e P
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DECIDING WHAT KIND OF DATA YOY HAVE ¥

‘:‘; nﬁmber

Use this page to décide what kind of data you have. Then read the examples
to decide which graph to use to compare your data,
2]
Look at the data you have collected. Your data could be numbers or they could
be numbers and words. WHAT ARE THE PARTS OF YOUR TWO SETS OF DATA?

e A list of words? THQ; could.be lists of people or tools or foods
or months. These can be called "SEPARATE ITEMS.

FOOD
)

e Numbers? They could be numbers of cars or numbers of children or numbers
of* times. something happens., These can be called NUMBER COUNTS.

@)

SU¢ Jin Maq

- g

B Kay

e Times or temperaturés or heights or weights? These can be called .
' MEASUREMENTS. You can tell that they are measurements because each
.have a unit,* like degrees or~centimeters or grams, '

AR

iﬁfﬁﬁg ° Sometimes you may want to put your measurements together in clumps, ST

like 8-12 seaonds or 41-50 frams. or 93-97 centimeters. Thew the
" measurements ’can be called GROUPED MEASUREMENTS.
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MAKING A LINE CHART

. groups.

. find out ‘which piece of iequipment is used most. *
"help the class to decide. ’ .

P 5.
You may want to compare the same type of data
collected at two different times or places or >
from two.different ‘groups of people.
® You may want to compare the morning traffic
in front of the school for a week with the

afternoon traffic for the same week. .

® You may want to compare the favorite flavors
of soft drinks for two different grades.

® You may want to compare which kind of

:playground equipment younger and older
. children like .
If you are trying to decide something like this,
your ‘data will be SEPARATE ITEMS-and NUMBER

fOUNTS. You can make a LINE CHART. "Then you
can -look at all che data at once.
%LfNE‘ CHART' wili make it easier to decide when 1,

-~

you need to pick a favorite thing for several
That's what Eric and his friends find

out in this story.

Eric ) ClaSS has raised enough money to buy a new piece

school playground.
has-a different idea.

[N

But the class can't agree on what to get because everyone

Eric andytwo of hisr friends, Jennifer and Tom, want to
They thipk that this will

of equipment for the.

v

A

First, ;hey go to the grade 1-3 reeess.
Jennifer, counts the aumber of children using
the swingsq Tom counts the number of chil- i
dren using the siides. Eric counts the: : .
‘number of children usitg the monkey bars.
Their. data 1ook like this.

L .

et \\\\V\

g .
o A

EQUIPMENT USED APRTL 2
(Grades 1-3) ‘ ..
EQUIPMENT NUMBER OF
CHILDREN
7 — 9]
Slides 55
Séings : - 42
Monkey Bars | -—--2& . .
’ . 'ix
s’ .
— [N
v <. .
Do g o



Then they go to the grade 4-6 recess and do
the same thing. ey count the number of chil-
drep using the slides, swings, and monkey bars.
The grade 4-6.1list looks like this.

( |
€
/

each set of data The bar graphs look like this.

T A B L
~ I GRRDES -3 L L 2
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.y 4O A @
3 30
off3°'"' . ﬁ,‘ 20
g 20 ‘ ‘ 2 1o
_%52‘°, . . 3 o
2 0!

MoaKEY-
BARS

>

r~

. i

They look at the graphs.

that grades 4-6 use the monkey bars the most.
Tom.
know which piece of equipment to buy.'

v

Monkey Bars

EQUIPMENT ) APRIL 2
*(Grades 4-6
' NUMBER OF
EQUIPMENT CHILDREN
Slides 18
Swings - 38
49

\

—Cénbés | q‘-e

hric, Tom, and Jennifer know what to do next * They make a bar graph for

D e

L

"The different grades like different types of equipment.

-

A

SwiNes

¥
d
A
EOuwmenr

.
—
- —

L

MONKeY
GRag

The§ see that grades 1-3 use the slides most, but
"What should we do now?" asks
We still don t

i
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Eric has an idea.  'We can make a line chart with our data. Maybe when we
" see our data on, the line chart, it will help us to decide. We can use our

bar graphs to make the line chart. We made the scales and labels on the two
" bar graphs the same; so a line chast will be easy to make." He puts the same
scale and labels on another giece of graph paper. The graph looks like this.

. ! !
' e
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- JEN voe e
o } .
3 g‘o + \q $
‘ vV So a
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"Now we'can put marks on.the graph showing where the tops of the bars for
each bar graph go. We can use red dots to show where the tops of the bars go
for grades 143, and green Xs to show where the tops of the baxrs go for grades
4-6. That way we can tell thém apart."” ..

Eric puts the red dots first. He puls dne dot at 55 in the middle of the
column marked SLIDES. He puts another dot at 42 in the middle of the column
marked SWINGS, and a third dot at §K\in the middle of the column marked
MONKEY BANRS. Now the.grapMnJooks like this. '
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""This graph looks just like the bar graph.ﬁor grades 1-3 with the bars.

melted avWay," says Tom. 'Now T:suppose we ¢an put on the ghteen Xs.. May I
do 1t?" .
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Tom puts on the green Xs. He puts a green X at 18 in the middle of the
column marked SLIDES. Then he puts on the other two green Xs. "What do §

do now?" he asks. "Are we finished?" s

"There is just one more thing to do. We can
connect each set of marks with lines," says Eric.

"We can connect the red dots with a solid red

That will make the dots easier to see.'" Jennifer
wants to help. She puts the lines on the.graph. =2 ¢o

line and the green Xs with a dashed green line. 5
of
o

Then she labels each line. Now the line chart vgs

looks like this:
& Yo

Jennifer looks at the ‘finished line .chart. _ol 30

"I think we should recommend swings," she says. w20
"All grades use swings a lot." Eric, Tom, and £ 10 -

Jennifer show the line chart to the class. They >

explain how they could tell from the graph that z 0
both groups use swings a lot even though both

groups use something else more. - They show the

class that swings are the, secand-highest point

on both lines. When the class votes, swings win,

and so, the class uses their money to buy swings.
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b ~_ Plants in the shade They measure the six plants: in each -group every four or

DO YOU KNOW HOW TO MAKE
A LINE GRAPH T YOU CAN FIND

OUT BY READING *
MAKE A | e CRABH AT
\_—A_A N B

-
Maybe you have collected twolsets of data that
each have two kinds of MEASUREMENTS. You may p
" want to compare
® the heights of plants grown under two dif-
ferent conditions that gou measured every

MAKING A DOUBLE LINE GRAPH

week
o the lengths of two dlffer nt brands of
rubber bands as different{weights are
attached to them
® the hourly temperatures for two different
" days —_—
If you are comparing two groups of the same kind
of MEASUREMENTS, taken over the same time pevidd,
you can éut alllof your data on a DOUBLE LINE
GRAPH. Then it will be ‘easy to compare how the
two groups change or grow. You will be able to ' <.
“decide’ which group grows or changes more by :
looking:at the graph.

A .
. - N . “

In this story,” three chlldren use a‘double line. graph to dec1de whether they
should grow their planfs in-the sun-or in the shade. . R Lo
Lula, Patrice, and Jerome are growing coleus for a plant sale._ They. 'want the
coleus to grow fast. All their plants aré between 6 cm and lO-cm tail. Lula
and Jeromg want to put all of the plants in the sun but Patrice thinks that'they
. will grow better in the shade. They decide to put six plants in'the suyn and six’

€

five days. Every time that they measure, they find the mean height of the plants

in each )group. After three weeks, their data look -like this. :rf b
] PLANTS IN.SUN - _ PLANTS ‘IN SHADE  [*-
‘ NUMBER OF | MEAN .| - .| ser oF | aEan |7 .
DAYS .| HEIGHT (cm) © " <] -. DAYS. HEIGET (em)| .- . .,
RS Y Iy . s '
. 0 ' 7.7 ) ) . "0 \ 0.8 g
' 7 8.2 N B ©10.0
. e 12 9.0 _ P12 J10.2 4 4
‘ . 16 9.6 oo 16 ©10.5
-, 21 . 10.5 w . 4 e 10.6 .

[} . .o
B .

Lula, Patrice, and Jerome look.at the data. They aren't sure which group
grows faster. So they decide to make a graph. They think thab a graph will .
make it easy to compare the two sets of data. "But ;hey aren t sure _what kind
of graph to make for their data. ’ Wq : .

‘ ' .. ‘ DN . - ' ' ' . '-‘_- ‘:_ ' ..’ ,.': .‘: “é) ! " -...
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o+ through or .near those points lsow the grapﬁ is >

.» t“& "P ...r : TR N |
. S R ] T
. Il;’la Jerqme, and, Patxicé look*at the gra‘ph “ Lo - ..‘“.s\\hoe
"Look!" says Lula, "The 1ire" for’ the piangs ‘? - ~9\'be5 : J— =~
‘in 'the Shade is almost level.  “But’ the 1ine : v'}oo 't .J*
for. the plants-in the sun is slamt;ing up, e ¥ R 1
Lo Tis steeper than’ the line for plants'» inithe - te, ;.q‘b. ] NEBYd
shade.' ’ . . R CRER ,% A N » i’,\)”
..,lv‘“' ee ot .. . C - ! -“
YYes,'"" says~Jerome. "The plan?;s in the ] glOd ‘f('; .\
. sunlight are. growing faster. ‘They are getting 5 * ?»\'“« ,
ta,ller 50 the line is steep.. “The plants in e 10 L 4
“the shade are hatdly growing at all. THeir = .8‘ )
‘line is glmost level." . ' !

"', plants in the shade startéed out. higher '

-~

/ . :
Patrice _says, “If we had. - gnly one of these sets of datx, we ‘could make a

Ying graph ‘because NUMBER OF DAYS and AVERAGE HEIGHT are both MEASUREMENTS.
Should .we make a double line graph?" ,

+

¢>Jerome thinks this is a good ‘idea. "Let's try} it," he suggests.

The group makes a double 11ne graph with their data Firét they put on
the graph the points for the plants in the sun. They draw a smooth line
through- or neagr those‘points. The graph lboks like this
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Then they put on the graph the points for the ne

plants in the shade. " 'l‘hey~dra.,wva smopth. line , 77, . \

' finished. "It 160ks “like this,.*

X . . ‘aqu'uumunuu
"‘But Patrice’is puZzled "The Iine for . _ NQmWE! OF DQVS

Wit  does that me‘an?" .
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Lula knaws., Wheq‘we put .the plants“in the gnaups, the'plants we plcked
to.put in the shade were. taller than the plants‘we pidked to put in the sun.
Sp the line for plants in shade starts out higher than the line for plants
in the‘%hn But the plants in the SUh grew hetter ‘anyway eveh though the
'plants in the shade had a head start. e ¢, .

#
e ¥ o' + ]
[ L

L. Patrige lopks at the graph again.+ "I learned a lot from this graph I
,am going,to show it to the’ resttof‘the class- to preve that a11 of the coleug
plants should be-gYown in the sun.” |, . . - e
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Jepcme wonders whether their data really prove that coleus plants grow faster

in the sun. "Maybe," he says, "the tall coleus plants just grow more slowly

than the short plantg.” Then he checks by'looking at the graph. "It 1ooks \
like the plants in the sun kept.growing faster even when they grew tall., -But'I,
am going to keep measuring the plantg to see whether_the plants in the sun keep

, growing fast when theéy get taller.
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MAKING A DOUBLE HISTOGRAM ' ‘ ' ' .

You may‘have collected two sets of_data about the same things in two different

places. -You may have collected two sets of data about gomething before chang:s

were made and after changes were made. ot , :

Your data may be two sets of the same type of’

NUMBER COUNTS and GROUPED MEASUREMENTS. Or . . . ¢

your data may be all number counts. Your data ’

may be two sets of the same type of NUMBER

COUNTS and NUMBER COUNTS. ’
e The data miaht be crossing times of stu- !

dents at two different intersections. . !

‘These data are NUMBER COUNTS (number of y 7
. students) and GROUPED MEASUREMENTS r .
(crossing times). .
® The data might be scores from spelling L
tests before studying they words by’ a new d’,’/////////// )
method and ‘after studying the words. I

These data.are NUMBER COUNTS (number of .
students with a given score) and NUMBER f
' COUNTS (scores).
If your data are like these, you c¢an make a . R
DOUBLE HISTOGRAM. . , ‘ ‘
? I’oking at the pattern of the DOUBLE HISTOGRAM | .
' may help you decide how much difference there is '
between the two sets of data. That's what the - B
. students in this story find out7 ? .
Rita's cdlass is trying to, find out the best way to learn spelling words.
The class has divided into groups to'.try different ways. Rita and her group, ‘
Clem and Tyrone, have collected two sets of data’obn scores from spelling
tests. They want to see.if playing the spelling game that they made up, helped
- onme. group, to spell better. ' Their data look like this.:

«
.

' SCORES BEFORE PLAYING GAME _ SCORES APTER PLAYING GAME * <
1’ .1a 2a 2, 2a 3;.3’ 3a h, 4; 5 - 4’ 5’.5’ Sa 69' 6a 6a 6a '7a 7*: 8
¥ R

° ! *

CIqmlfinds fﬂe middle score,'or'the median score for\each set of data. The
medians are 3 for "beforeﬂ scores and 6 for "after" scores. )

v

- - ~
»

: A READ HoWTO' USE KEY NUMBERS
- SCORES BEFORE. : . AR -m-"
\)VXXKZZBKK‘X%% m IN J‘.“ ' NO SETS OF DA

SCORES AFTER
-y BB K6 BEXXE,

- r 2 R .
Lm : L s




Clem ‘thinks that this proves that the spelling game is a good way to learn,
but Rita and Tyrone disagree. They think the medians are really too close to
tell. ' ; . B

2
. v

Rita says, "If the medians were further apart, we could be sure But 6 and
3 are only 3 apart.'

¢ il r3 “ -~
Tyrone says, ' "t know another Way we can check the data to be suret We can

make histograms of our data. We kan put: the two histograms on’ the same graph.
Then we can compare them with thes  pictures.' ¢

Tyrone draws three diagrams on the'bdard ‘to.show the’ others what he means.
The diagrams look 1like this. - : 3 ‘
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MEDIANQ " | MEDIANS . MéDlANS
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Clem looks at the pictures. He says, "Now I see. These are pictures of-
histograms. When they are apart, theyshow a change. When they are almost .
together, they show there has been no change. When they are not too close or '
too far apart, then we'can't tell from our data if 'there has been a change."

“ ' . ' . Do YOU know* how to nake

a histogram? You c n flhd
. out by .reading "How To" '
.Clem, Rita, and Tyrone make two histograms Make A Histogram. -
of their data on the .same graph. They use Xs

for the scores before and 0s for the scores

after. When they are finished, the graph

looks 1like.this. .

4

'chsd REAL CHANGE . ‘)(5¥VfT' KNow. = \ f2E;Al. (:FLAAJEBE:/

P [
"The two~histograms' only overlap’a little B SCORES BEFORE: X -
bit," says Rita. SCORES AFTE /)t e
. ] . . . l /
4 N -
Clem is happy. 'New wecan say, that our Oy b= 7
spelling game really did make an improvement Qs i -
in the group's spelling." ‘ 3'& 3 . ON. 4
., s ° Sa z x * o
Rita's group thinks that they are finished. ¢ 2k y ololo
r L XX —
But just then'Bill comes over.to their group - ?
" ] 2 3 Q ‘ /':7-'
to ask for help. "We have somt scores, too. . ’ . f
Our medians are close. We don't know what SPELLIA"G / CaREs
to do." . ' ; ' ‘ '




* . Tyrone looks at the data from Bill's group.

SCORES BEFORE
‘ }'12233@44578

men) :w

»

The medians. are 3 and 5. They are only 2
apart. Tyrone shows Bill's group how to make
two histograms of their data on the same graph

_ The histograms ‘look like this.

.The, histograms don't
They are not too close or
The group can't tell whether

Bill's' group is sad.
tell them much.
too far apart.

u
there has been a change or not. Bill's group O.\’.‘ 5
decides to start with some new spelling words’ “s ¥
and_test their method again. 30 3
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It looks like this.
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MAKING A Q-Q GRAPH « : p
t. A q:q graph is a special kind of graph. You can use a q-q graph to compare data

. that you have collected from two differeht pldces or at two different times or
. of two different groups of things. You can make a q=q graph to compare two sets
of NUMBER COUNTS of'the same things taken under different conditions or to com-
pare two sets of MEASUREMENTS of the same things taken under dlfferent conditions.
'You can use a g-q graph to compare these things: ‘ l
]

® the number of belts made by Room 202 and
by Room 205 on several different days !

® the speeds of cars at two different
intersections K

® the helghts of plants grown with plant
food 'and without plant food. [

You can use a g-q graph to look at more than
one ‘thing about the data. It will help you see
what is different about your sets of data.

¥ - .
‘That's what Josette and her friends find out AkkfaﬁyT' PQLUT
in this stoky. \ 00 Fo0 0
" Josette and hex friends Randy and Carmen are planning to grow plants for a

plant sale. Josette and Carmen want to buy’plant food, but Randy thinks the
plants wil} grow just as well without plant food. To settle the argument,
. Carmen’ suggests that they try an experiment. She thinks they should plant + -
, some seeds. Some of the seeds will get plant food and somé will’ get no plant
food. After the plants have come up, the group can measure the heights of the
plants to see which way is,better--plant food or no plant food. N

\ »

*Josette and Randy think-that Carmen's idea is good. Josette _plants 15
seeds in‘'a box. She plans to give them 1 squirt of liquid plant food every
day. Randy plants 15 seeds in a box,’too. He waters his plants-every day \
but .does not give them any plant food. Randy and Josette put the boxes where

. they will get the sarfie amount of light. They make sure they give the seeds
the same amount of water. Then everyone waits. , e
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- About three weeks later, Carmen says that the plants look big enough to be
measured. She measures the heights' of the plants with no plant food. Two of
. the plants in the NO PLANT FOOD group dolt come up at all; so sheWrites two
Os for.their heights. Then she measyres the heights of the, plantsqgha\/got
- . plant foud °'Qpe of the plants in thAt group didn't come up either, 80 she
/ 1ists its height ag 0, too. _The dgta look like this. .




HEfGHTS OF PLANTS WITH NO PLANT FOOD- (cm)
~'003275645556565782.5',‘4

HEIGHTS OF PLANTS WITH PLANT FOOD (cm)
00568473101168557553

’

Jos fte knows what to do next: She puts t:he data in order from smallest: to 4
1argest: : ’ *
NOPLANTFO\OD (E:m): o, 0 2, 25 3, 4, 4.5, 5, 55 6, 6, 6.5, 7. 75 8 F
PLANT FOOD (cm): 005334555,667758810 11
(
Then she firds the median ‘for each set of data. @
"NO PLANT FOOD (cm): & ixx,mx,xz)(; 5,3)(2)(‘#\3%2)(,7)@)(
o e median :
PLANT FOOD (cm): 9}/57(}(%)(,5}5 6, p(,)(,7)(5 )(,A,;)é)( )
. ] median v
Josette is disappofntﬁ The median heights are close, She tells her
friends, "It looks 1iké the plant:s do just as well with no plant: food. as they
do with plant food." - o :
Randy smiles. "'While we were waiting for the plants to get big enough to ‘;
measure, I asked the te&che'c how to compare our data. We can make a'q-q.graph. .
If there is a differenfge we will be ableego t:ell 7 .o
e e . ; " . G
Randy ‘draws two number lines on a plece . + ot
of. graph paper. He labels the horizontal . 2§
axis HEIGHT OF PLANTS WITH NO PLANT FOOD. §.‘. ‘
and the vertical axis HEIGHT OF PLANTS “\' e < ‘
‘WITH PLANT FQOD. - The graph looks like SQ .
this. ’ gg “T \ b
“k s » » ll
» g
‘ (3 q N
e . "R p
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\ : , v ~e 2 '
. : , o xQ A N .
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. . g o Ul Ul 2o
S ~ . . oL °'|l3‘i56735”‘" .
. Then’ Randy. takes the two sets of data  MEIENT OF, PLANTS WITH -
and lines them up next to each other so that No puwr FOOD (‘M) Co.
the first numbers -are matched, ‘the sécond . ‘ ,
numbers are matchedly, and 8o forr,h _The “- '; “a
da?a Yook like t:hisé s e e - i
- ¥ . Y\ - * ~ 9 .
. v " v % s 4 - - .
N NO PLANT FOOD | g 314 lasl5lssl 6|6 |6s 7 7,5 3 IR o

| PLANT FOOD | ©
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Randy plots the pairs of numbers on the x " \ +
graph paper. First he plots (0,0).- Then he & 1 il
plots (0, 0.5). He plots all the pairs of 3?‘ )
) points. Now the g.raph Jooks like thif: ’33 Tt -*$ _/
€0 o
Kg . 40
\ ol 5 PR
! _0'_ 4 *T
23
[
- z€ 2
& 26 L1
v ' [V1) Y
- * T o
) © 1234 567%v¥ 10N
- REIGHT OF PLANTS WITH
"y : NO PLANT FooD K<m)

But Randy is not finished. He draws a dashed line through thé points (0,0),
(1,1), (2,2), (3,3), ‘'and so forth. fle says, "This dashed’ line is’called a
REFERENCE LINE. It is what we would get if the two Yets of data were exactly
the same. We cah compare our data with this line." Next he draws a solid
line that goes through most of the points that show the data. The points that

#‘are not exactly on the line are close to"t.ke line. The graph looks”like this.

"Well, what does it mean?" asks Josette. .

N

Randy explains. "The solid line for the
data is one space or one centimeter above

the reference line. The solid line is

parallel to the reference line, too. That

-

space shows that not only are the medians

one centimeter apart, but most of the plants

(when we put them in ordered pairs) are one
centimeter apart in height. Since the solid

line is ABOVE the reference line by one
centimeter, that means that most of the
plants getting plant food are about one

EFERENCE
/ Lt NE

centimeter taller than the plants with no

T/

plant food. The plant food helps most of

PLANT FOoeD (em)

HEIGHT OF PLANTS WITH

the \plants the samf amount."

O = N gaN®T &% &G x

"What. if the line for the data were steeper?" o1 2 3946672 Ymn
asks Josette. '"What would that mean?" HEICHT O0F PLANTS wiTH

) NO PLANT FooD (em)
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"It would mean that the plant food helps the bigger plants more than the
smaller plants. The big plantsigetting plant food would be growing faster than
the small plants getting plant food. ¢ It looks .1ike that isqzappening anyway.

The two points that are quite' far above the solid line are the points for the
taller plants." . ‘

»

Carmen looks at those points. :'Maybe by the time the plants start to get
big, they use up the food that\is in the soil. Maybe that's when they really
need the plant food. I think that e should get plant food." ) i
Josette and\Randy agree with Carmen. Josette séys, "The plant food helps
© all the plants a little bit. It helps the bigger plants more than the smaller.

plants. We should buy plant food and give it to all the plants that are taller
than 6 centimeters." '




MAKING A SCATTER_GRAPH

. Sometimes you may collect two different kinds of ,
data about the\same things. . ’
e You might measiure the heights of all of -
Nyour plants and also count their leaves.
e You may have listed how many children in
each grade have a bike and how many ride
their bikes to school. .

You may want to find out if your two sets of
data are related. N )
e You may wonder whether a tall plant has
more leaves than a short plant.

—— * @ You may guess that grades where more
children have a bike are the grades where
more children ride their bikes to school.,

But you aren't sure. How can’you find out? You
. can make a SCATTER GRAPH of your data to‘find
” out. The SCATTER GRAPH WILL SHOW YOU WHETHER
THE DATA ARE RELA\{I'ED. The SCATTER GRAPH will
show you whether your guess is right. ‘
. .
In this story, the children want to find out
. whether the foods that are thrown out the most
in the lunchroom are the foods that most chil-
dren don't like. They find out by making a
scatter graph. .

Ricky's class wants to improve the food served in the lunchroom. Ricky, Dana,
Michelle, and Peggy are working in‘a group to-find out which foods the students
throw out and which foods the students dislike. They have already d&be a lot. ’
They have collécted data about each food served in the lunchroom in these two
ways: « : “ -
’/ The First Way: Which foods are thrown out? Each-déy Ricky counted the num-

. ber-of lunches bought that day. Dana, Michelle, and Peggy took turns counting
the number of portiqns of different.foods thrown out. Since different numbers -
of lunches were bought each day, Ricky and Dana divided the number of portions
of each different food wasted by the %;tal number of lunches bought for that

. day. * Then they multiplied their answers by 100% to get the percentage of each
kind of food wasted that day. « )

Their calculations for one day look like this. " ‘ .

-




NUMBER OF PORTIONS WASTED _ FRACTIONAL AMOUNT FRACTION OF _ %4 OF

TOTAL NUMBER OF LUNCHES OF FOOD WASTED’ . 3¢ FoOD WASTED x 100% = FoOD
‘ \ . WASTED )
Soegheced Wasted” . 9 0 Ly s 100k - 01
; zsizféazitESnches = 3%% =. - 26 . and ' ‘.26 x 100% = 26%
leCremmfiasted = 2 . 07) w07 x100%e 72

Then they put their data in a table. Their data for two weeks look like this.

PERCENTAGE PERCENTAGE
" FOOD WASTED (%) FOOD . WASTED (%)
, Pizza b 12 ¢ Salad 26
Fish 38 Boiled Potatoes |~ 60
Chicken 17 Lima Beans 77 w
Meatloaf 47 String Beans 37
Spaghetti 30 ' Beets 68 )
Tuna Casserole 72 7 Baked Beans 48
. Hot Dogs 12 Corn 27
- Stew . 76 Jello 22
, Hamburger 1. 9 Ice Cream 7
Soup 40 . Cookies © 5
Peas 63 Fruit 20 .
French Fries 21 Cake 8 .
, Cole Slaw 52 .

The Second Way: - Which foods do students dislike? Peggy and Michelle sur-
- veyed the other childreéh in the school to find out what foods students dislike.

Then they tallied the data and found a percentage, too. They found the QQE;:ntaze
of students who said they disliked a certain food. Their data look like 'this.

PERCENTAGE | PERCENTAGE
FOOD . WHO DON'T- | FOOD - R WHO DON'T
Jx . LIKE IT (%) LIKE IT (%)
Pizza 32 Salad 48 >
Fish 52 : Boiled Potatoes 71
Chicken 23 Lima Beans 81 N
Meatloaf 43 String Beans 40 ’ R
Spaghetti 38 \ Beets - . 84
Tuna Casserole 68 Baked Beans 62
Hot Dogs 17 Corn 19
Stew 82 /| Jello - 46
. Hamburger 12 - Ice Cream ~10
Soup 42 Cookies 4
Peas 51 Fruit - 52
French Fries 25 Cake 1) 11
Cole Slaw 60 i

19¢)
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Now the group wants to cqmpare the two sets of data to find out whether the
foods that are thrown out are the same as the foods that are disliked. They want
to compare two things about each kind of food: how much is wasted and how many ‘
children say they don't like it. They want to look at both of these things at '
the same time. Thgy need to make a graph

The_group talks about what kind of graph they should make. They know that,
they have two kinds of data about the same things; so they decide to make a
scatter graph First they make a combined data chart. It looks like this.

, ‘ PERCENTAGE . PERCENTAGE |
N PERCENTAGE | WHO DON'T PERCENTAGE | WHO DON'T";j’
FOOD ’ WASTED (%) LIKE IT (%) FOOD WASTED %) LIKE IT (%) ]
Pizza 12 32 - Salad 26 48 M4
Fish t 38 52 Boiled Potatoes 60 : 71 .
Chicken 17 . 23 Lima Beans 77 81 R
Meatloaf 47 | 43 String Beans 37 40 4
Spaghetti 30 38 "l Beets | 68 84
- | Tuna Casserole | < 72 68 Baked Beans 48 . 62 .
Hot Dogs + 12 .17 Corn 27 19 -
Stew 76 82 Jello 22 46
Hamburger ° 9 12 { Ice Cream 7 10
'Soup‘ 1 . 40 42 Cookies ~\25 4
Peas ! 63 _ 51 Fruit 0 52
French Fries e 21 25 Cake 8 11
Cole Slaw (52 60

K]

Then they get some graph paper.- They draw two number lines on the graph .
paper. They label the horizontal line PERCENTAGE OF FOOD WASTED and the.ver=
tical line PERCENTAGE WHO DISLIKE A FOOD. Then they put on the scales. They
know that percentage goes from.0% to 100%, so they number each line by 258 .
up to 100%. The gtaph looks like this.
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Now they must put the points on the graph For each food, they put a point ‘
on the graph that shoys the percentage of that food wasted and the percentage
of children who don't like that food. To put'the point for pizza on the graph,
they count over 12 to the right and then count up to 32. They put all of the
points on the graph this way. When they finish, the graph looks like this.
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The children look at the finished graph. They notice several things. "Most
of the points are going from the lower left corner of the graph up to the upper
right corner. They are making a pattern,” says Peggy.

"Yeg," says Michelle. "The foods that aren't thrown out much are the ones
that few students say they don't like and the foods that are thrown out a lot
are the ones that anz students say they don't like."

Dana is interested in another thing about the graph. "I can see that each
point stands for a certain food. All we have to do to find the foods that are
thrown out the most and the foods that most students say they don't like is to

look at the points fn tl the upper right corner of the graph and see which foods
these points stand for."
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Peggy looks at the points in the top right cotner of the graph. ''Look,"
she says, "tuna casserole, stew, limf beans, and beets were the most thrown
out and the most disliked. We should ask the cook to stop serving those foods."
She draws circles around all those points so that the others can see them.

Now the graph looks like tHis. The grqup decides that they will také'thé

Jaraph to the cook and show it to her when they ask her to stop serving those had
foods. i
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Foo IF YoU AREN'T SURE

X ABOUT WHAT KINDS

HOW TO PICK A GRAPH FOR YOUR DATA OF GRAPHS YOU CAN
' | ‘o MAKE WITH ONE 56T
Look at, ONE SET of your data--it doesn't matter 'which one, -\ OF DATA 556%
0SE ‘Kvm%u_o%__

()" O
GET OF DATA.

Can you make a BAR GRAPH from it? If so, you may want to make a
LINE CHART for bogh sets; Your two sets of data may be
1
e Number of students vs. Playground Equipment Preferred for
Grades 1-3 and Grades 4-6

Number of Cars vs. Days of the Week for Morning and
Af ternoon ' y

]
) i . { °
Number of 'Seeds Stored vs.”Days of the Week for Your Pet Hamster and Your
Pet Gerbil.

Can you make a LINE GRAPH from pné set of yoyr data? If so, you may want to
make a DOUBLE LINE GRAPH“for both sets. Your two sets of data may be

e Average Height vs. Number of Days for Plants in Sun and Plants in Shade
¢ Temperature Vvs. Time of Day for Monday and Tuesday

° Lehaﬁp vs. Weight for Two Different Brands of Rubber Bands. \
\
Can you mak2 a HISTOGRAM from onerset of‘your data? If so, you may want to °
make a DQPBEE HISTOGRAM or a Q-Q GRAPH for both sets. Your two sets of daﬁh
may be i .
) . M '

e Number of,Student;\vs. Spelling Scores (in gﬁoups) for Before and After

-~

e Number of Plants vs. Heights of Plants (in gioyps) for Plant Food and
No Plant ¥ood

]
Ay

e Number of Students/vs. Crdssing Times (in groups) for Oak Street Inter-
section and Main Street Intersection, .

theée’apply to YOUR datg, look at BOTH sets of your data. Do’ you
erent MEASUREMENTS or NUMBER COUNTS of the same thing forla whole
Then- you may want to make-a SCATTER GRAPH. Your two 'sets of

-
i

f a Food Wasted vs. Percentage of Students Disliking that
Foqds ’ ’

. ‘
f a Student vs. Weight of.That Student for Many Students.
If the graph that you cﬁoose doesn't tell you what you 'want to know, then you
' may need to REORGANIZE your data. That may help you to draw a different graph
that will tell you what you want to know, . ’

I,U !




