3: Graphing Data

Objectives

"~ Create histograms, box plots, stem-and-leaf plots;hmaets, bar graphs,
scatterplots, and line graphs

" Edit graphs using the Chart Editor

" Use chart templates

SPSS has the capability to create

many types of charts as can be seen by Gallery
clicking on theGraphs menu bar. Graphs = Interactive  »
can also be created by using options ! Bar.
available in some dialog boxes for analyses; Line...

For example, histograms can be created | Area..

from the Graphs menu or froAnalyze/ : Pie..

Descriptive Statistics/Frequencies In this High-Low...

chapter, we will focus on the Graphs menu.: Pareto...

Additional options will be discussed : Control..
throughout the book. One thing to focus on.  Boxglot...
throughout this chapter is the various - Error Bar...
options for editing graphs. | eatter..

+ Histogram...

We’ll begin with frequency . P-P..

distributions. Follow the steps as your read: Q-Q..
a|0ng_ Sequence...

. ROC Curve...

Time Series »

Frequency Distributions

Frequency distributions plot the number of occurrence®unts for each value
of a variable. Let’s start by looking at the frequencgaifial problems from the data in
Appendix D. Your variable and value labels may be sligiifferent than mine
depending on how you completed Exercise 2.?? ?? Which rake your chart labels
different than those displayed in this chapter.

Open appendixd.sav.

UnderGraphs, selectBar.



At the next dialog box, sele&imple andSummaries for groups of casesThen click
Define.

In the next dialog box, select the

social problems variable, and put it m Define Simple Bar: Summaries for Gr... g‘
. . . —_— [ BarsRepresent

into Category Axis by using the O, s e I
arrOW_ Make SurN Of CaseS & gender [sex] Cum. n of cases Cum. % of cases

@ repasted arads [repeat’ | ¢ Other summary function Feset

& 10 score [ig)
N level of English in Sth g D - Cancel
g in ninth grade En e

t average in

(meaning number of cases) is selected
for Bars Represent then clickOk. :
The graph will appear in the Output & erio T E—

. . eomse
Vlewer Wl ndOW. Template
[™ Use chatt spacifications from Titles

To edit the graph, double click on it and the Chart Editor vighopen. The Chart
Editor has several Menu bars and Icons. Take a mameeview them by clicking
on the menus and reading the commands that appear and patimcursor over the
icons and reading the descriptions that appear to the b&tohand corner.

m Chartl - SPSS Chart Editor

File Edit View Gallery Chart Series Format Analyze
Graphs Help
=]=N::
o | e el ||| T A [ €] | AL
g o
” no social problems s, social problems
social problems in Sth grade
Bar Label Style SPSS Processor is ready

My chart displayed the value labels (“no social problémusd “yes, social problems”)
rather than the numbers 0 and 1 because we specifiezhthes using Edit/Options. To
edit virtually anything on a chart, you can double click d aglevant dialog boxes will
appear. Let'stry it.

Double click the labels under the bars, and a dialogblbappear.

ey e ] To _edit thg title, click in thé\xis Tit!e box and begin _

' Dinte e ol typing. | like my labels to be capitalized, so I'll clganit
13 H H t ” H H

s oy e | to “Social Problems in"dGrade.” 1 like titles to be

L oo | centered, so don't change the title justification, bigkc

¥ Teknake [~ Grdine on the arrow and look at the other options. Theok cl

Labelsto change the bar or category labels. Another
dialog box will appear.



Notice, you can specify that SPSS show all value ladrels
intermittent labels. Seledl labels since there are only 2

Category Axis: L... g‘

categories. (If you had many categories, showing alldabe :?Wﬁ . ?
might make things unreadable.) Then, to edit the Label P b

Label Text

Text, highlight the label you want to change and thee ty P —
in the box named Label. | will change the labels sin@le R | T
Yes and No since the variable label clarifies whad ded

No mean. Click change after you edit each one. Add®

a moment to view the options under Orientation. $elec
whichever one suits you. Then cli€ontinue, which

returns you to the previous dialog box, where you cak clic
OK.

Orierbation: ’m

I'd also like to change the Y axis to read Frequency radttser Count and to change
the scale. To do this, double click on “Count” to actitagedialog box.

¥ Dily i e o | Type Frequency in thaxis Title box, and
el N — = select the type dfFitle justification you want.
S N e T Then, in the box foMajor Divisions, change
Cleo Dbt [ | | Ceamer it to 10 to alter the scale. Then clickbels
ot 1| o — | | s and change the number of decimal places to 0.
R Ticks I Gid || [ Ticks | Gid Click Continue and therOk.
I Bar origin line: ,7 [ Display derived axis [V Display label:
Labels...

To label the actual frequency value inside the barg clictheBar Labels Stylelcon
and select the style you like. Cli€kK.

To change the color of the bars, single click the raausen the cursor is over one of
the bars, then click th&olor Icon.

SelectFill, then click on the color of your choice.

o - Then, clickApply. If you don't like the colors, click

OmED e Edit and create your own. Cligkpply when done.

[ N
ONEE
=y § ]

Save as Default

To change the font of axis and category labels, cliekitbnce to select them, then use
the Text icon to select different font styles an@sias desired.

My final frequency distribution looks like this.
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Social Problems in 9th Grade

Histograms

As noted in the textbook, histograms are esseyaltequency distribution for
ranges of values rather than individual values. Thes@&eaal when there are several
values and relatively low frequencies for each. A lgisi is a perfect way to display
the GPA data from Appendix D. Let’s try it together.

SelectHistogram underGraphs.

Select grade point average #ariable.
CheckDisplay the normal curveif you
want to see if the distributions is
approximately normal. Then, clicBk.

SPSS will select value ranges for you. If you wanthtange the ranges, double click
on the values along the X axis. | like the way they are

On the dialog box that appears, sefeastom
underintervals and then cliclDefine. In the next
box, indicate the number of intervals you would
like and clickContinue. Then, clickOk.

Add a title for the Y axis as you did before. Double ctiok area, then type
Frequency for théxis Title, select the type dfitle justification you want, and click
Ok. The resulting graph will look like this.
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SPSS includes descriptives as a

10 default. If you don’t want them on
your histogram, double click in that
area, unseleddisplay Legendin the
dialog box that appears and click
Std. Dev = .86 Ok.

Mean = 2.46
N = 88.00

Frequency
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Grade point average in 9th grade

To add a title to your chart, clickitle under theChart Menu.

Type in the title of your choiceTitle 1 and
Title 2 really mean line 1 and 2 of the title.
select youfTitle justification , and clickOKk.
Notice that you could add a subtitle as well.

Review your final histogram. Continue to edit it toyfitur style (e.g., change the
color, font, axes labels, etc).

Stem-and-Leaf Plot

As noted in the text, a stem-and-leaf plot is anotypee of histogram. This
would be another appropriate way to display the GPA dbitecreate a stem and leaf
plot, we will not use the Graphs menu. Rather, ttmsind-leaf plot is an option in the
Analyze menu. Let’s try one together.

SelectAnalyze/Descriptive Statistics/Explore

Put Grade point average in the
Dependent list SelectPlots under
display since we are not calculating
statistics yet, then clicRlots.

In the next dialog box, seleltone for Boxplots.
SelectStem-and-LeafunderDescriptives Note

that you could create boxplots and histograms from
here, although we won't right now. Then, click
Continue and therOk. The following stem-and-

leaf plot will appear.



Grade point average in 9th grade Stem-and-Leaf Plot
Frequency Stem & Leaf
4.00 0. 6667
9.00 1. 000002333
10.00 1. 5556677777
14.00 2. 00000022222234
20.00 2 . 55555566667777777777
18.00 3. 000000000000022234
11.00 3. 55555577777
2.00 4. 00

Stem width: 1.00
Each leaf: 1 case(s)

Notice the style of this chart is not as eleganthasthers. To edit it, double click on
it. This does not activate the Chart Editor since temsind-leaf plot is essentially
text. It does activate the Output Editor though, whitdws you to change font,
alignment, color, etc. Edit the stem-and-leaf plaguid your style.

Boxplots

Boxplots are useful to illustrate the dispersiodata. Let’s create a boxplot
together using the same data. We’ll begin with a sirapénple.

SelectBoxplot underGraphs.

SelectSimple for style and clickDefine.

Select grade point average Boxes
Representand then clickOk. The
resulting boxplot is below.



5.0

Id like to change the scale on the Y
axis to .5 units to make the median
value more clear. Can you figure
out how to do this on your own?
[Double click the area, then change
theMajor Divisions as you did

above.]

4.0 .

1.0

0.0
N= 88

Grade point average

Now, let’s try a more complicated boxplot. I'd like see the boxplot of GPA in
ninth grade for those who did and did not ultimately dropodtiigh school.

Click onBoxplot in the Graphs menu.

SelectSimple andSummaries for Groups of caseshen clickDefine.

Select grade point average as Waiable and
dropped out of high school as tGategory
Axis. Then, clickOk. The resulting boxplot
is below. Notice the difference between the
two groups.

5.0

Using what you learned in the
previous examples, edit the
boxplot to suit your style (e.g., edit
the labels, change the color,
change the scale, etc).

4.0 s m—

3.0

2.0 - ?
1.0

Grade point average in 9th grade

0.0
N= 78 10

did not drop out dropped out of high

dropped out of high school

You can also create box plots for more than onealbéei You would typically
only do so if the variables are on a similar scale, Wwigmot the case in the example we
are using. This would be appropriate if we had GPA data frwiltiple points in time,
for example. To create a box plot of this type, yamuwhl selectSimple andSummaries
of separate variables.



Bar Graphs

Another way to visually compare the data from differgnatups is a bar chart.
Let's create one from the same example as above sameompare them.

SelectBar underGraphs.

SelectSimple andSummaries for groups of
casesthen clickDefine.

UnderBars Represent selectOther
summary function. Click Change
Summary. SelectMean of valuesbut take
a moment to review the other options, then
click Continue. Put dropped out of high
school in theCategory Axis, then clickOk.
The resulting graph is belc

26
2.54

2.44

Use what you learned
above to edit the graph
(e.g., change the text
style, add a title, etc).

2.34

221

2.14

2.01

Mean Grade point average in 9th grade

1.9]
did not drop out dropped out of high

dropped out of high school

Notice the biggest difference between this and the bogplohe previous page is
that the boxplot gives you a sense of variability andraéténdency. A bar graph of
means does not illustrate variability.

Now, let’s create a more complicated bar chart irchitihere are two
independent variables. This is an ideal way to display efé@cts and interaction effects
for factorial designs, which are discussed in Chapter hifs time, we’ll graph the mean



grade point average based on both gender and whether bemsbtitent ultimately
dropped out.

SelectBar from theGraphs menu.

SelectClustered andSummaries for groups of caseghen clickDefine.

SelectBars Regreseni Other
summary function, and select
GPA. Mean will be the default
summary. Select dropped out
of high school for the
Category Axisand gender for
the Cluster. SelecfTitles from
this dialog box and type “GPA
by Gender and Dropout
Status.” Then cliclOk.

Double click on the graph to activate the Chart EditoheWthere are multiple
independent variables, you have to decide which one shouldlayed on the x axis
and which one should be used as the categories. Foryynyatelcan shift them back
and forth and decide which view is better. To do so, dlrelkspose Datain the
Seriesmenu as illustrated below.

Take a moment to view the new layout illustrated orfahewing page. Personally, |
preferred the first graph with drop out status on theiX aSo, click
Series/Transposegain to return it to the first layout.



GPA by Gender and Drop Out Status

3.0

dropped out of high

-did not drop out

-dropped out of high

male Mean Grade poin female Mean Grade po

Now, edit the labels and axes as you learned above gpaph makes sense and
looks polished.

It's very important that the gender groups are visuallirdisfrom one another. Since
I am printing to a black and white printer, | will apjplstterns to the bars to make
them stand out from each other. To do so, click onodtiee bars. You will see each
of the related bars selected. Then clickEhePattern icon and select the fill of your
choice and clicklApply. I'll leave the other bar a solid color. My final graappears
below.

GPA by Gender and Drop Out Status
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Line Graphs

Line graphs can be used also to display mean differerdes graphs are most
commonly used to display mean differences over timmaditions. They can also be
used to display mean differences between groups. Leks maimple line graph with
one independent variable.

Select Line from the Graphs menu.

Then selecSimple andSummaries for groups of casesClick Define.

SelectOther summary function under
Line Represents then select GPA as
theVariable. Mean is the default
option. Select dropped out of school for
the Category Axis. Then, clickOk.

Double click on the graph to activate the Chart Editdrenrclick on thé.ine Style
icon. Change the style and weight of the line to suitrystyle and clicl&pply. My
line graph follows.
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© 26

< Edit your graph (e.g., add a title,
P change the labels and scale, etc) as
% 24 illustrated previously.
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As with the bar graph, a line graph can also be usedptadisteractive effects.
Let’s create the same graph we did above illustratingnn@&PA based on both gender
and drop out status.



SelectLine from theGraphs menu.

SelectMultiple andSummariesfor groups of casesand clickDefine.

Much like before, sele@®ther
summary function, Mean GPA

for Lines Represent Specify
dropped out as th@ategory Axis
and Gender for theines. Click
Titles, name your graph, and click
Continue. Then, clickOk.

Double click the graph to activate the Chart Editor. Asitge you carmranspose the
data through theSeriesmenu if you want, but | like the present layout.

Now, | need the lines that represent gender to be ditora one another. Click on a
line, then click on thé&ine Style Icon. | am going to increase the weight of the line
and make it dashed. Cliédpply. I'd like the other line to be thicker as well. Click
the other line, then theine Style icon, select the heavier weight and cligiply .

Edit the labels and axes as desired.

My final graph appears on the following page. Take a moioenterpret the
graph and compare it to the bar graph we made of the datiae Which do you prefer?
One thing that’s nice about the line graph is that youse® the lines representing gender
are parallel. In the language of factorial designsusised in Chapter 17, | would guess
there are main effects of gender and drop out stattisidbinteraction effect. Of course,
we would need to calculate a Factorial ANOVA to beaiert

GPA by Drop Out Status and Gender
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Scatterplots

Scatterplots are typically used to visualize relatigrshietween continuous
variables. In Appendix D, it makes sense to expect éiymsissociation between IQ and
GPA. Let’s create this scatterplot together.

SelectScatter underGraphs.

SelectSimple and clickDefine.

Typically, the dependent variable is
placed on the Y axis and the
independent on the X axis. Although we
cannot prove causality in this instance,
theoretically it makes more sense that 1Q
contributes to GPA rather than the
reverse. So, select grade point average
for theY Axis and IQ score for th¥

Axis, then clickOk. The scatterplot will
appeail

Next, we can add a line of best fit to better
illustrate the relationship. Double click on the
chart to activate the Chart Editor. Then, select
Chart/Options. SelectTotal under Fit Line.
Then clickFit Options and selecLinear
Regression Note the other options, then click
Continue. Finally clickOk. The scatterplot
follows.

45

Edit the graph to suit your style
(e.g., change the font, colors,
labels etc).

Grade point average in 9th grade
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70 80 90 100 110 120 130 140

1Q score



Based on the graph, it appears that GPA and 1Q are gbgitorrelated. Of
course, we would calculate the correlation coefficiertonfirm this statistically.

Pie Charts

Although not discussed in the text (because they arlg,loseless, misleading,
and despicable things), pie charts can be an silly wdgdoribe categorical or nominal
variables by displaying the frequency or percent of casgditleach category. Pie
Charts are attractive because they are easily undersyomdst people. Let’s try one to
illustrate the gender composition of the sample in Appeldd (Please, God, don't let her
try to show them how to make 3-dimensional ones!!)

SelectPie in theGraphs menu.

SelectSummaries for groups of caseghen clickDefine.

For Slices Represenselect% of
cases ForDefine Slices by select
gender. Then cliclOk.

The pie chart will appear. Double click it to activdie Chart Editor.

First, let’'s add labels that show the percent of matesfemales. To do this, select
Chart/Options.

Under labels, keepext selected if you want it to
say Male and Female. Cligkdit text if you
want to change the labels. SelPetrcents then
click Format. Then view the various positions
and select the one of your choice. | will select
Outside. Then clickContinue andOKk.

Edit the colors of the pie slices. To do this, singiek on the male area of the pie,
then click theFill Pattern icon. Select the pattern of your choice and chglply .
Follow the same steps for the female portion of tlee pi



Add a title to your chart
female usingChart/Options/Title
375% as above.

male

62.5%

Chart Templates

If you do a lot of graphing and develop a style you particuld, you can save
it as a template for future graphs. This can saved tonhe editing.

When you have created a graph you really like, in ChditbEselectFile/Save chart
template and save the file with a name that makes sense toeygu ifiteraction bar
graph, simple bar graph, etc). The file extensiorclart templates is .sct.

The next time you are creating a similar
graph, selectyse chart specification
from, then clickFile in the Define

dialog box Select the appropriate
template click Open, continue defining
your graph and cliclok.

Exit SPSS. There is no need to save the Data file giadeave not changed it. It is
up to you to decide if you would like to save the outputf@ilefuture reference. If
you save it, make sure you give it a name that makegken

As you can see, SPSS is capable of creating many diffelnart types, and each
type has many options. In addition, charts can beaexatdeom the Graphs menu and
from the Analyze menu. Further, charts can be ediegnendously after they are created
using the Chart Editor. | encourage you to completeal@afing exercises and try out
several different options along the way-even thbaewere not covered in this chapter.
This will increase your comfort with SPSS and claribpy own graphing preferences.



Exercises

Each of the following exercises is based on the daappendixd.sav
1. Create a histogram for ADDSC. [Note, this is exercise *tfthe text book.]

2. Create a boxplot for ADDSC. Then, create ADDSC hatgpfor those with and
without social problems. How would you describe the data?

3. Create a scatter plot illustrating the relationship betwa&eD symptoms and
GPA. Include the line of best fit. Does there appedreta relationship between
these variables?

4. Create a pie chart illustrating the percent of indivislimthe various types of
English classes.

5. Create a bar chart to illustrate the mean GPAuwfestts in each of the 3 types of
English Classes. Do they appear to be similar oergifft?

Create a bar chart and a line graph illustrating meféerelinces in GPA based on both
gender and level of English class. Do you think theeenain effects of gender and type
of class? Do you think there is an interaction efe@¥hich type of graph do you prefer
and why?



