3: Graphing Data

Objectives

+ Create histograms, box plots, stem-and-leaf plotsgizohs, scatterplots, and
line graphs

¢ Edit graphs using the Chart Editor

¢ Use chart templates

(SPSS graphics has changed considerably since this seesomniten. SPSS now gives
you the option of using Chart Builder or Legacy Dialogs Htter are closer to previous
versions, and we will work with that. Even so, themgenbeen changes is choices over
the years, and these will likely continue. It seemset@ fact of life that not all graphic
options work the way you think that should. Some thingsdtige me crazy. But you
have nothing to lose by experimenting, and | encourageoyda £0.)

SPSS has the capability to create m Bar
many types of charts as can be seen by -
clicking on theGraphs menu bar. Graphs |t 3D Bar..
can also be created by using options Line...
available in some dialog boxes for analyses. sl area...
For example, histograms can be created @ pic
from the Graphs menu or froAnalyze/ 3
Descriptive Statistics/Frequencies In this
chapter, we will focus on th@raphs/ Boxplot...
Legacy menu. Additional options will be [ Error Bar..
discussed throughout the book. One thing t
focus on throughout this chapter is the

it High-Low ..

3‘, Population Pyramid. .

various options for editing graphs. Scatter/Dot...
. . m Hiztogratm...
We’ll begin with frequency
distributions. Follow the steps as your read Interactive 4
along.

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 set up your data when youheadn. This may
make your chart labels different than those displayehisrchapter.

v Open appendixd.sav.



v UnderGraphs, selectBar.

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

v In the next dialog box, select the
social problems variable, and put it
into Category Axis by using the \ Bars Represent e |
arrow. Make sur@l of cases

g;';'Deﬁne Simple Bar: Summaries for Groups of Cases ﬂ

£ |0 iumber [idf™

) . & ADD score [adsc] (3) b of cases ()% of cases | Options... |
(meaning number of cases) is selected j e O um. O oum %
for Bars Represent then clickOk. all Reveat o repeat] | | oy o (.. meat)

The graph will appear in the Output ¢ el

) . ol Engiish Level [engl
Viewer window. TS »| ]

: _ _ & cpalopal
v To edit the graph, double click on it ofll social rotiems [socpr..

and the Chart Editor view will open.  dllosirma

The Chart Editor has several Menu N r”ewm‘&
bars and Icons. Take a moment to —

. Ly Panel by
review them by clicking on the menus e
and reading the commands that B
appear and putting your cursor over ‘i‘
the icons and reading the descriptions
that appear to the bottom left hand
corner. -

)

Template

D Use chart specifications from:

| Reset H Cancel || Help |
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No social problems Social Problems.

Social Problems

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

v Double click the labels under the bars, and a dialogablbappear.

v To edit the title, click on the axis title box (sogabblems”) and begin typing. | like
my labels to be capitalized, so I'll change it to “SbBieoblems in § Grade.” My
graph came out a sickly yellowish brown, and we caantelthat. So double click on
the bar, select Fill and Border from the menu, and @iolcer color.

v You can specify that SPSS show all value labels or
intermittent labels. As long as your dialog box wthib t
graph says “Chart Editor,” you can simply click on tHeela
you want to change and then type a new one. | changed to
“No” and “Yes.”

v I'd also like to change the Y axis to read Frequency rdttasr Count and to change
the scale. First | will click on “Count” and replaitet with “Frequency.” Then | will
double click on “Frequency,” which will open a dialog box which | will select
Scale.To do this, double click on “Count” to activate the dialmxx.



£
| Fumber Format wariables
Chart Size Text Style Scale Lakels & Ticks
Range .
e Custom bote v Then, in the box for
Bt b o Major Divisions,
ez & change it to 10 to alter
Major Increment _1 .
o B the scale. Clicipply
I:l Display line at origin and themlose
Tyvpe
(3) Linear
() Logarithmic
Base:
) Powver
Exponent:
Lovver margin (6 EI Upper margin ()
Apply _J | Cancel | | Help

There are several other parameters that you can cHautgéd| leave it to you to play
around and see what you can accomplish. My final graph ldaks
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Histograms

As noted in the text, histograms are essentialtg@uency distribution for ranges
of values rather than individual values. These are wkah there are several values and
relatively low frequencies for each. A histogram is dgoe way to display the GPA data
from Appendix D. Let’s try it together.

v SelectHistogram underGraphs/Legacy.



udHisogam x|
- Wariakle: P
v Select _grade point average & 1 reer ] W | [# ooa el | [ Ttes. |
D|Sp|ay the normal curve I{IRepeat Grade [repeat] Panel bnr
if you want to see if the & 12 Rows:
distributions is r btk v
. ] d:lEngllSh Grade [engg] ‘ » ‘
appI’OXImate|y nOI’ma| i | il sacial Prablems [sacpr... -
Then, clickOKk. | [elloropet wopeut
] Columns:
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Template
|:| U=e chart specifications from:
| Ok _” Paste || Reset || Cancel || Help |

v SPSS will select value ranges for you. If you wanthtange the ranges, double click
on the graph to move to Chart Editor, and then doublk chcthe values along the X
axis and selecscalefrom the dialog box. I like the way they are.

v On the dialog box that appears, change the scale artdrangise that you think
needs changing and then click close. For example,ngaththe font to a serif font,
the color to red, and the values on ¥axis to have no decimal places. The result
follows.



Mean =246
Stel. Dev. =0.861
M =88
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Notice that by default SPSS prints the mean, standardtaeyiand sample size next to
the graph. If you don’t want that, you can click on thgat and delete it.

Whenever you are done editing a graphic, you will neetbse@ dialog box, if one is
open, and then close the Chart Editor. That will take lyack to your original printout
with all of your changes.

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.

v SelectAnalyze/Descriptive Statistics/Explore



Display
 Both © Statistics © Plots ‘ Plots. | Options

v In the next dialog box, seleblone for Boxplots.
SelectStem-and-LeafunderDescriptive. Note that

you could create boxplots and histograms from here,

although we won't right now. Then, cli¢kontinue
and therOk. The following stem-and-leaf plot will
appeatr.

gpa Stem—and-Leaf Plot

Freguency Stem & Leaf
4.00 o EEET
9.00 1 000002333
10.00 1 S556877TTY
14.00 2 O00000Z22222234
20.00 2 555555666 677TIITTIN
13.00 3 000000000000022234
11.00 3 55555577
2.00 4 oo

Stem width: 1.00

Each leaf: 1 case(=)

v Notice the style of this chart is not as eleganhasthers. To edit it, double click on

@id ~ Dependent List v Put Grade 0|nt avera e In the
> A0D score in elam ’m p g

Explore: Plots
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Paste .
goruied M = Dependent list SelectPlots under
score [iq] Factor List: . . .

%ie.u.g‘m;.m 0 ’7 Corce display since we are not calculating

arade in ninth grac Help . . .
& o bk - statistics yet, then clicklots.

iopped aut of hig Label Cases by:

4

Cancel
Help

it. This does not activate the Chart Editor since temsind-leaf plot is essentially
text. It does activate the Output Editor though, whiwe 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 sirapémple. We could create a
boxplot just as we did the stem-and-leaf display, bueadswe will go back to the

Graph menu.




v SelectBoxplot underGraphs/Legacy.

v SelectSimple for style, clickSummaries for Separate Variables and then click
Define.

v Select grade point average Boxes EE_ o] |ﬂ—_|l
Representand then clickOk. The % e — I A
resulting boxplot is below. Notice that 4. pa ) — |
the dialog box would also let you add G > \

a category axis to break down the data 4=, Y
by another variable, perhaps Gender, e -

and then Panels to further divide the

results, perhaps by SocProb. You can
try these options. +

Feset || Cancel || Help

5.0

v 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 theY axis units, then
change thélajor Increment as
you did above.]

4.0

3.0

2.0

1.0

0.0
= 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.

v Click onBoxplot in theGraphs menu.

v SelectSimple andSummaries for Groups of caseghen clickDefine.

m Define Simple Boxplot: Summar-... g‘

@i Y ariable

S5 |y v Select grade point average as tagiable and
soone In elem rade point average ir

. _ = Dropout as th€ategory Axis. Then, click
ool s [ o ampesonanane Ok. The resulting boxplot is below. Notice
Do el b | the difference between the two groups.

X —

Options...




4.00

v Using what you learned
in the previous
examples, edit the 3007
boxplot to suit your
style (e.g., edit the
labels, change the color,
change the scale, etc).

Grade Point Average
g
L
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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, wigmot 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, yowlaelectSimple andSummaries
of separate variables.

Bar Graphs — Again

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.

v SelectBar underGraphs/Legacy.

v SelectSimple andSummaries for groups of
casesthen clickDefine.

of s Lol
" Walues of individual cases




L /Dine Simpi zl

. Bars Represent | Titles.. |
v UnderBars Represent select & i ot o Owoteases | [ ooterm. |
Other statistic. Add GPA to ﬁi:isc Oaumn P
the variable box and then click grem (&) Other stafstc e.9., mean)
Change Statistic SelectMean | fa Varisble:

| & mEanopa)

of values,but take a moment to |4«
review the other options, then
click Continue. Put droppe!

Category Axis:
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Panel by
Rows:
)
Columns:
)
Template
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3.00

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

2,004

MeanGrade Point Average

1.00

0.00—

Dropped Out Didl MNat Drop Out

dropout

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 irctitinere are two
independent variables. This is an ideal way to display eféects and interaction effects
for factorial designs, which are discussed in Chapter hfs time, we’ll graph the mean



grade point average based on both gender and whether bemsttitent ultimately

dropped out.

v SelectBar from theGraphs/Legacy menu.

v SelectClustered andSummaries for groups of caseghen clickDefine.

m Define Clustered Bar: Summaries for ... @
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Paste
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Cancel

Help ‘
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Template

I Use chatt specifications from:

[

Options...

v SelectBars Represen Other

statistic, 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 cliclContinue
andOk.

v Double click on the graph to activate the Chart EditoheWthere are multiple
independent variables, you have to decide which one shouldflayed on the x axis
and which one should be used as the categories. Forjyyatelcan shift them back
and forth and decide which view is better. To do so, dazlicle on the Chart Editor,
selectCategoriesfrom the dialog box, highlight 2(2) and click the littip arrow to
the right. This will reorder 1(1) and 2(2) to 2(2) and 1(1heéWwyou click apply this
will reverse the variables in the graph.



GPA by Gender and Dropout
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v Now, edit the labels and axes as you learned above gaph makes sense and
looks polished.

v It's very important that the gender groups are visuallyirdisfrom one another. If |
were printing to a black and white printer, | would apply graig to the bars to make
them stand out from each other. To do so, click orobiee bars. You will see each
of the related bars selected. Then clickRHiePattern icon and select the fill of your
choice and cliciApply.

Line Graphs

Line graphs can be used also to display mean differeriges graphs are most
commonly used to display mean differences over timaditions. They can also be
used to display mean differences between groups. Leks eaimple line graph with
one independent variable. Most journals in Psychologyladvprefer that people used bar
graphs for simple graphs unless the X axis is a continuousuzheas time. | like line
graphs, and since | am getting old, | can ignore the APA.

v Select Line from the Graphs menu.

v Then selecBimple andSummaries for groups of casesClick Define.
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v SelectOther summary function under
Line Represents then select GPA as
theVariable. Mean is the default
option. Select English Level for the
Category Axis, because that has more
than two levels. Then, cligRk.

v Double click on the graph to activate the Chart Editdrenfdouble click on the line
and select a weight and style from the dialog boxdbates up. Change the style and
weight of the line to suit your style and cliépply. My line graph follows.
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v Edit your graph (e.g., add a title,
change the labels and scale, etc) as
illustrated previously.

English Level

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.

v SelectLine from theGraphs/Legacy menu.

v SelectMultiple andSummariesfor groups of casesand clickDefine.



m Define Multiple Line: Summaries for ...

v Much like before, seleé®ther

o Lines Represent
@ » " %of cases icti i
200 soro e | SN ) o statistic, Mean GPA folLines
g:ﬂ sn‘:n:EE[iﬂ]l - o Dthansuymaglluncngn M Represent SpeCIfy dropped Out
level of r.vgls inSth g Ij S;EM:AN[G . : - )
e e =TI fb as theCategory Axisand Gender
era—— for theLines. Click Titles, name
[ prezerrs your graph, and clicontinue.
[ ey | Then, clickOk.
™ Use chart specifications from: U‘::::s"

v Double click the graph to activate the Chart Editor. Astae you can change colors,
fonts, etc. | will leave mine pretty much as it is.

v Now, | need the lines that represent gender to be digtora 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. Cliégpply. 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 .

v Edit the labels and axes as desired.

My final graph appears on below. Take a moment topréethe graph and
compare it to the bar graph we made of the same ddtéch do you prefer? One thing
that’s nice about the line graph is that you can sedirths representing gender are
parallel. In the language of factorial designs discusséhapter 17, | would guess there
are main effects of gender and drop out status, butteaation effect. Of course, we
would need to calculate a Factorial ANOVA to be certain.

GPA by Drop Out Status and Gender
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Scatterplots
Scatterplots are typically used to visualize relatigmshetween continuous

variables. In Appendix D, it makes sense to expect éiymsissociation between IQ and
GPA. Let’s create this scatterplot together.



v SelectScatter/Dot underGraphs/Legacy:.

v SelectSimple and clickDefine.

v Typically, the dependent variable is = Simple Scatterplot _
placed on the Y axis and the Y ¥ A o |
independent on the X axis. Although we & 20D son e [ L8 ot peint overoge 1 Sh g o
cannot prove causality in this instance, Sureamgeclored 5] [ormem =S
theoretically it makes more sense that 1Q ® rade in it grade E1 Conee |
contributes to GPA rather than the S il L
reverse. So, select grade point average Bl
for theY Axis and IQ score for th¥ ]

Axis, then clickOk. The scatterplot will S"’Ups'jzhaﬂmﬁwm o
appeal Fie. |

Scatterplot Options B‘
Display Options Fit Line oK
r W Total T
CaseLabels [0 Help
Mean of ¥ Reference Line | ———J
Source of Labels
15 [~ Total T
o) I
Sunflawers
[™ Show sunflowers
Suriorer picrs. || I

v Edit the graph to suit your

style (e.g., change the font, , |

colors, labels etc).

Gl due FuInLAaveraye

4.00

2,009

1.007

0.009

v 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, seffett
line at total from theElementsmenu. Then
click Fit Line and selectinear underFit
Method. Note the other options, then click
Apply if the line has not been drawn. Finally
click Ok. The scatterplot follows.

R2 Linear = 0.247

T T T T
80.00 100.00 120.00 140.00

1Q

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



Pie Charts

Although not discussed in the text (because they arg,loseless, misleading,
and despicable things), pie charts can be an simpleondgscribe categorical or
nominal variables by displaying the frequency or percenasé<sthat fit each category. |
have decided that | am not even going to give them spaeg(8orry, Esther), but you
can figure them out if you need to.

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.

v When you have created a graph you really like, in ChaitbEselect-ile/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 .sgt.

m Define Multiple Line: Summaries for ... E

v The next time you are creating a similar graph — BT o -
selectUse chart specification from,then e e e s —
click File in the Define dialog baxSelect the || &eaiimannie [ (o moemmman ol
appropriate templatelick Open, continue i & occirodereinstng | Heb |
defining your graph and clic®k. The ™| rxerrr
templates are stored, at least on my machine ] e —

In C/Program W Usftcehartsuemh:atnunsfmm Titles
Files/SPSSInc/Statistics17/Looks e it Spirs. |

v Exit SPSS. There is no need to save the Data file siadegave not changed it. Itis
up to you to decide if you would like to save the outputf@itefuture 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 beaeatdeom 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 claribpiy own graphing preferences.

Exercises

Each of the following exercises is based on the dadppendixd.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 oerdifft?

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



