3: Graphing Data

Objectives

¢ Create histograms, box plots, stem-and-leaf plots, pie charts, 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 the Graphs 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..

Pie..

from the Graphs menu or from Analyze/ -
High-Low...

Descriptive Statistics/Frequencies. In this
chapter, we will focus on the Graphs menu. | Pareto...
Additional options will be discussed Control...
throughout the book. One thing to focus on | Boxplot...
throughout this chapter is the various | Error Bar...
options for editing graphs. | Seatter..
i Histogram...

We’ll begin with frequency | P-P..
distributions. Follow the steps as your read L QQ.
along. Sequence...

ROC Curve...

Time Series ’

Frequency Distributions

Frequency distributions plot the number of occurrences or counts for each value
of a variable. Let’s start by looking at the frequency of social problems from the data in
Appendix D. Your variable and value labels may be slightly different than mine
depending on how you completed Exercise 2.?7? ?? Which may make your chart labels
different than those displayed in this chapter.

v Open appendixd.sav.

v Under Graphs, select Bar.



v At the next dialog box, select Simple and Summaries for groups of cases. Then click

Define.

v In the next dialog box, select the

social problems variable, and put it

. ° . Barz Represent
into Category Axis by using the E S - O otosss
ende [se " Cum nof cases " Cum. % of cases
arrow. Make sure N of cases G s | Bt sarg i —
(meaning number of cases) is selected | T o — EE=
for Bars Represent, then click Ok. o Uil St Gy | e |
. . E social pobles n Sth g
The graph Wlll appear ln the Output @dropped out of high sch m Categary Axis:
Viewer window. e
I Use chart specifications fram: Titles.
Options...

m Define Simple Bar: Summaries for Gr... X |

v To edit the graph, double click on it and the Chart Editor view will open. The Chart
Editor has several Menu bars and Icons. Take a moment to review them by clicking
on the menus and reading the commands that appear and putting your cursor over the
icons and reading the descriptions that appear to the bottom left hand corner.

m Chartl - SPSS Chart Editor

File Edit View Gallery Chart Series
Graphs Help

=)
RIS

Format Analyze

| T @ | A4

—|Bar Label Style

o social problems  yes, social problems

social problems in 9th grade

Bar Label Style SPSS Processor is ready

My chart displayed the value labels (“no social problems,” and “yes, social problems’)
rather than the numbers 0 and 1 because we specified this earlier using Edit/Options. To
edit virtually anything on a chart, you can double click it and relevant dialog boxes will
appear. Let’s try it.

v Double click the labels under the bars, and a dialog box will appear.

v To edit the title, click in the Axis Title box and begin

Category Axis

¥ Display ais line

Asis Title: |social problems in Sth gr

Title Justification: | Canter -
A Markers

W Tickmarks [~ Grid lines

X
ok
Cancel

Help

¥ Display labsks

dialog box will appear.

typing. I like my labels to be capitalized, so I’ll change it
to “Social Problems in 9" Grade.” 1 like titles to be
centered, so don’t change the title justification, but click
on the arrow and look at the other options. Then, click
Labels to change the bar or category labels. Another



v Notice, you can specify that SPSS show all value labels or
intermittent labels. Select All labels since there are only 2

Category Axis: L... g‘

categories. (If you had many categories, showing all labels - temgf— et
might make things unreadable.) Then, to edit the Label d hep

Label Text

Text, highlight the label you want to change and then type
in the box named Label. I will change the labels to a simple
Yes and No since the variable label clarifies what Yes and
No mean. Click change after you edit each one. Also, take
a moment to view the options under Orientation. Select
whichever one suits you. Then click Continue, which
returns you to the previous dialog box, where you can click
OK.

Orientatior: | Automatic  ~

v I’d also like to change the Y axis to read Frequency rather than Count and to change
the scale. To do this, double click on “Count” to activate the dialog box.

Scale Axis

i Cox | v Type Frequency in the Axis Title box, and
s Title: [Frequeny ancel . . . .
E— = select the type of Title justification you want.
=P . 0 0 0 .

T Then, in the box for Major Divisions, change
Cloa || Dkt [T [ | e it to 10 to alter the scale. Then click Labels
MEEED— ) fEBEeTE Wi e and change the number of decimal places to 0
Increment. |20 Increment: |20 ?::I:Muulhm . g p .
W Tieks [ Gid [ Tieks G Click Continue and then OKk.

[~ Bar origin Ime:,_ [ Display derived avis W Display labeks

Labels...

v To label the actual frequency value inside the bars, click on the Bar Labels Style Icon
and select the style you like. Click OK.

v To change the color of the bars, single click the mouse when the cursor is over one of
the bars, then click the Color Icon.

v Select Fill, then click on the color of your choice.

cra . Then, click Apply. If you don’t like the colors, click

|;|E-d|:|-|:| — Edit and create your own. Click Apply when done.

B e

Save as Default

v To change the font of axis and category labels, click them once to select them, then use
the Text icon to select different font styles and sizes as desired.

My final frequency distribution looks like this.
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Histograms

As noted in the textbook, histograms are essentially a frequency distribution for
ranges of values rather than individual values. These are ideal when there are several
values and relatively low frequencies for each. A histogram is a perfect way to display
the GPA data from Appendix D. Let’s try it together.

v Select Histogram under Graphs.

m Histogram x ‘

: : P 3 Varible,
v Select grfitde point average for Varl‘able. ST s e %
Check Display the normal curve if you o]
K . . K X repeated grade [re Template Reset
want to see if the distributions is e | Usechatspeicatons o Coresl
. . rade in ninth grac el
approximately normal. Then, click Ok. b Sl L [
@ dhopped out of hi
R

v SPSS will select value ranges for you. If you want to change the ranges, double click
on the values along the X axis. I like the way they are.

v On the dialog box that appears, select Custom Interval Axis
under Intervals and then click Define. In the next —— o |
box, indicate the number of intervals you would AERTTLE larﬁ‘eﬂ:&:;::ff % Carce
like and click Continue. Then, click Ok. G T , Dﬁ‘

I Gidlnes || Custom Labeks..

v Add atitle for the Y axis as you did before. Double click the area, then type
Frequency for the Axis Title, select the type of Title justification you want, and click
Ok. The resulting graph will look like this.



v SPSS includes descriptives as a
default. If you don’t want them on
your histogram, double click in that
area, unselect Display Legend in the
dialog box that appears and click
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v To add a title to your chart, click Title under the Chart Menu.

v Type in the title of your choice. Title 1 and

et I Lok | Title 2 really mean line 1 and 2 of the title.
w2 [ _— % select your Title justification, and click Ok.
St e | Notice that you could add a subtitle as well.

Subtitle Justification: | Left -

v Review your final histogram. Continue to edit it to fit your 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 another type of histogram. This
would be another appropriate way to display the GPA data. To create a stem and leaf
plot, we will not use the Graphs menu. Rather, the stem-and-leaf plot is an option in the
Analyze menu. Let’s try one together.

v Select Analyze/Descriptive Statistics/Explore. (I have never used that command. It
seems quite useful. Thanks)

DD s o [P @ v Put Grade point average in the

e = Dependent list. Select Plots under

@10 score [ig] Factor List . . .

et == display since we are not calculating
grade in ninth grac Hely . . .

@ socil bl : statistics yet, then click Plots.

@ diopped out of hig Labes| Casss by
v

Display
 Both ( Statisics & Plots | Pt | Options.. |

v In the next dialog box, select None for Boxplots.
Select Stem-and-Leaf under Descriptives. Note
that you could create boxplots and histograms from
here, although we won’t right now. Then, click
Continue and then Ok. The following stem-and-
leaf plot will appear.
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v Notice the style of this chart is not as elegant as the others. To edit it, double click on
it. This does not activate the Chart Editor since the stem-and-leaf plot is essentially
text. It does activate the Output Editor though, which allows you to change font,
alignment, color, etc. Edit the stem-and-leaf plot to suit your style.

Boxplots

Boxplots are useful to illustrate the dispersion of data. Let’s create a boxplot
together using the same data. We’ll begin with a simple example.

v Select Boxplot under Graphs.

v Select Simple for style and click Define.

m Define Simple Boxplot: Summari...ﬁ.‘

. i Boxes Represent
v Select grade point average for Boxes SR ® trads pon e
. 8 gender [sex] e
Represent and then click Ok. The @ rpested g epeat -
. . @18 soore fig]
resulting boxplot is below. @ levelof Engih i . Cancel
@ arade in ninth grade En Help

#» social problems in 9th g
> dropped out of high sck
Label Cases by

E ’7 Options.




5.0

v 1d 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

20 the Major Divisions as you did

above.]

4.0 [

0.0
N= 88

Grade point average

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

v Click on Boxplot in the Graphs menu.

v Select Simple and Summaries for Groups of cases, then click Define.

m Define Simple Boxplot: Summar... g|

LTy | o v Select grade point average as the Variable
G _ % and dropped out of high school as the
repeated grade [re) ategorny Axis: esel . .
gl ] (@ wmedosatane o Category Axis. Then, click Ok. The
pSlntiioostss (] peceme _toe | resulting boxplot is below. Notice the
o .
(e difference between the two groups.
5.0
=
v Using what you learned in the B 40 -
. . =
previous examples, edit the g
boxplot to suit your style (e.g., edit g 0
<
the labels, change the color, 5 -
® 20
change the scale, etc). £
&
g 10
s _
S
0.0
did not drop out dropped out of high

dropped out of high school

You can also create box plots for more than one variable. You would typically
only do so if the variables are on a similar scale, which is not the case in the example we
are using. This would be appropriate if we had GPA data from multiple points in time,
for example. To create a box plot of this type, you would select Simple and Summaries
of separate variables.



Bar Graphs

Another way to visually compare the data from different groups is a bar chart.
Let’s create one from the same example as above so we can compare them.

v Select Bar under Graphs.

Bar Charts E‘
v Select Simple and Summaries for groups of
Q% cases, then click Define.

Diata in Chart Are

% Summaries for gioups of cases
" Summaries of separate variables

" Walues of individual cases

m Define Simple Bar: Summaries for Gr... X ‘

- | BarsRepresent
v Under Bars Represent, select Other D s s | Nelcoss € %olome [ ]
. . @ gendet [se4] ¢ Cum. nof cases " Cum. % of cases Paste
summary function. Click Change B e pace oot | ST S et
W10 scare fial Yariable fom—
Summary. Select Mean of values, but take St nons (] [ Wi s o =
. . grade In ninth grade tn el
a moment to review the other options, then @ il potleme 3 g -
Categary Axis:
click Cpntlnue. Put droppe.d out of hlgh O e
school in the Category Axis, then click Ok. Tanphis
The reSlll tlng gra‘ph iS belOW I Use chart speciications from Titles..
M Options...

26
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v Use what you learned
above to edit the graph
(e.g., change the text
style, add a title, etc).
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Notice the biggest difference between this and the boxplot on the previous page is
that the boxplot gives you a sense of variability and central tendency. A bar graph of
means does not illustrate variability.

Now, let’s create a more complicated bar chart in which there are two
independent variables. This is an ideal way to display main effects and interaction effects
for factorial designs, which are discussed in Chapter 17. This time, we’ll graph the mean



grade point average based on both gender and whether or not the student ultimately
dropped out.

v Select Bar from the Graphs menu.

v Select Clustered and Summaries for groups of cases, then click Define.

® Define Clustered Bar: Summaries for ... E‘ v Select Bars Represent Other
A o e P summary function, and select
@ oaipunions ( Omeenes 1 CinRofcwes || L GPA. Mean will be the default
gotimenne | ] summary. Select dropped out
@ sl pablensn h g | Heb | of high school for the
B rr=prry Category Axis and gender for
(0] ity the Cluster. Select Titles from
R a— this dialog box and type “GPA
e | Ogions. | by Gender and Dropout
Status.” Then click Ok.

v Double click on the graph to activate the Chart Editor. When there are multiple
independent variables, you have to decide which one should be displayed on the x axis
and which one should be used as the categories. Fortunately, you can shift them back
and forth and decide which view is better. To do so, click Transpose Data in the
Series menu as illustrated below.

m Chart2 - SPSS Chart Editor CEX]
File Edit View Gallery Chart BV Format Analyze
Graphs Help Displayed...

% E’E‘m Transpose Data
2| et e a5 [ TIA [ & AL

GPA by Gender and Drop Out Status

rverage in Oth grade

Mean Grade point @

K notarp ot arppeaonoThigh

dropped out of high school

SPSS Processor is ready

v Take a moment to view the new layout illustrated on the following page. Personally, I
preferred the first graph with drop out status on the X axis. So, click
Series/Transpose again to return it to the first layout.



GPA by Gender and Drop Out Status
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v Now, edit the labels and axes as you learned above so the graph makes sense and
looks polished.

v It’s very important that the gender groups are visually distinct from one another. Since
I am printing to a black and white printer, I will apply patterns to the bars to make
them stand out from each other. To do so, click on one of the bars. You will see each
of the related bars selected. Then click the Fill Pattern icon and select the fill of your
choice and click Apply. I’ll leave the other bar a solid color. My final graph appears
below.

GPA by Gender and Drop Out Status

Gender

-Male
-Female

Mean GPA in 9th Grade

Did not drop out Dropped out

High School Drop Out Status



Line Graphs

Line graphs can be used also to display mean differences. Line graphs are most
commonly used to display mean differences over time or conditions. They can also be
used to display mean differences between groups. Let’s make a simple line graph with
one independent variable.

v Select Line from the Graphs menu.

v Then select Simple and Summaries for groups of cases. Click Define.

m Define Simple Line: Summaries for Gr... S‘

— [ lineRepresents

2 50 e ks | ol ot o v Select Other summary function under

G gender [sex]  Cum n of cases  Cum % of cases Paste .

® repeded o epeat | © Qe sy rcton —_— Line Represents, then select GPA as

10 score [ig) ariable . 1

B dtnakninang | (1] [oweaieamsmt s Core the Variable. Mean is the default

grade in ninth grade En Help .

® sl n3h (Bt - option. Select dropped out of school for
O] e —— the Category Axis. Then, click Ok.
Template
r u; chrt specilications frann e

v Double click on the graph to activate the Chart Editor. Then click on the Line Style
icon. Change the style and weight of the line to suit your style and click Apply. My
line graph follows.

o 26 . .

g v Edit your graph (e.g., add a title,
e 25

£ 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 used to display interactive effects.
Let’s create the same graph we did above illustrating mean GPA based on both gender
and drop out status.



v Select Line from the Graphs menu.

v Select Multiple and Summaries for groups of cases and click Define.

m Define Multiple Line: Summaries for ... g‘

v Much like before, select Other

Lines Fiepresent
@ ofcouns .
%izz;;ﬂr;;:?::;: : Eunr\:.c::scases : E"urr’m%of cases Pasts Summary funCtlon7 Mea’n GPA
score | Other summany funciion = . .
%:euve\ of E[I'vug]llsh inSthg [E Varlatile ' : tl for Llnes Represent. Speley
@ grads in rinth grade En @ MEAN(Grade point aver Ance .
® oo e o i = dropped out as the Category Ax1s
e and Gender for the Lines. Click
b ottt Titles, name your graph, and click
) T Continue. Then, click Ok.
I—Ezz::hart specificatiors from; Tiee..
Options...

v Double click the graph to activate the Chart Editor. As before, you can Transpose the
data through the Series menu if you want, but I like the present layout.

v Now, I need the lines that represent gender to be distinct from one another. Click on a
line, then click on the Line Style Icon. I am going to increase the weight of the line
and make it dashed. Click Apply. I’d like the other line to be thicker as well. Click
the other line, then the Line Style icon, select the heavier weight and click Apply.

v Edit the labels and axes as desired.

My final graph appears on the following page. Take a moment to interpret the
graph and compare it to the bar graph we made of the same data. Which do you prefer?
One thing that’s nice about the line graph is that you can see the lines representing gender
are parallel. In the language of factorial designs discussed in Chapter 17, I would guess
there are main effects of gender and drop out status, but no interaction 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 relationships between continuous
variables. In Appendix D, it makes sense to expect a positive association between IQ and
GPA. Let’s create this scatterplot together.

v Select Scatter under Graphs.

v Select Simple and click Define.

v Typically, the dependent variable is = Simple Scatterplot _
placed on the Y axis and the Y ' i o |
independent on the X axis. Although we b it L] Eemamonmr o
cannot prove causality in this instance, %[:f:f;f:f;:ﬁﬂe&ﬁ ] S _Resat |
theoretically it makes more sense that IQ Dgakinrinh gk N [e==]
contributes to GPA rather than the e B [ —— ek |
reverse. So, select grade point average Lebel Cases by
for the Y Axis and IQ score for the X ]

Axis, then click Ok. The scatterplot will et siiosons o
appear. ik |
peatterplot Options v Next, we can add a line of best fit to better
e | e o & illustrate the relationship. Double click on the
i L chart to activate the Chart Editor. Then, select
e [P T Chart/Options. Select Total under Fit Line.
i, L Then click Fit Options and select Linear
- hovstanes | Regression. Note the other options, then click
Continue. Finally click Ok. The scatterplot
follows.

4.5

v 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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Based on the graph, it appears that GPA and IQ are positively corelated. Of
course, we would calculate the correlation coefficient to confirm this statistically.

Pie Charts

Although not discussed in the text (because they are lowly, useless, misleading,
and despicable things), pie charts can be an silly way to describe categorical or nominal
variables by displaying the frequency or percent of cases that fit each category. Pie
Charts are attractive because they are easily understood by most people. Let’s try one to
illustrate the gender composition of the sample in Appendix D. (Please, God, don’t let her
try to show them how to make 3-dimensional ones!!)

v Select Pie in the Graphs menu.

v Select Summaries for groups of cases, then click Define.
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Cancel

Help
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Options...

v For Slices Represent select % of
cases. For Define Slices by, select
gender. Then click Ok.

v The pie chart will appear. Double click it to activate the Chart Editor.

v First, let’s add labels that show the percent of males and females. To do this, select
Chart/Options.

Pie Options

Posilion First Sioe at: 12 O'clack

X

[

I Collapse (sum) slices less than: ’_ % Cancel

Labels

W Test | Walues [v Percents

Help

Edit Text...

v Under labels, keep Text selected if you want it to
say Male and Female. Click Edit text if you
want to change the labels. Select Percents, then
click Format. Then view the various positions
and select the one of your choice. I will select
Outside. Then click Continue and Ok.

v Edit the colors of the pie slices. To do this, single click on the male area of the pie,
then click the Fill Pattern icon. Select the pattern of your choice and click Apply.
Follow the same steps for the female portion of the pie.

female

~
37.5%

v Add a title to your chart
using Chart/Options/Title
as above.

male

62.5%

Chart Templates

If you do a lot of graphing and develop a style you particularly like, you can save
it as a template for future graphs. This can save a lot of time editing.



v When you have created a graph you really like, in Chart Editor select File/Save chart
template and save the file with a name that makes sense to you (e.g., interaction bar
graph, simple bar graph, etc). The file extension for chart templates is .sct.

m Define Multiple Line: Summaries for ...

Lines Represent

v The next time you are creating a similar B i vemem st | Nefoue C %otooses o
* . um. n of cases um. % of cases Paste
graphﬁ SeleCt Use Chart speCIﬁcatlon %:;T:;?:[lgc;]ade“apeal ; Ethersur:’vmaryfunctlun o F Fiasat
from, then click File in the Define b il N TS 7 yemperr
dialog box. Select the appropriate \ $orlmionsin 309 eI [
. . . Category Asis:
template, click Open, continue defining { [ topped et igh ¢
your graph and click Ok. \ (] o omamor——
Template 4
v U:e chart specifications from: Ties
£ Abarchat sct (Ot

v Exit SPSS. There is no need to save the Data file since we have not changed it. It is
up to you to decide if you would like to save the output file for future reference. If
you save it, make sure you give it a name that makes sense!

As you can see, SPSS is capable of creating many different chart types, and each
type has many options. In addition, charts can be created from the Graphs menu and
from the Analyze menu. Further, charts can be edited tremendously after they are created
using the Chart Editor. I encourage you to complete the following exercises and try out
several different options along the way-even those that were not covered in this chapter.
This will increase your comfort with SPSS and clarify your own graphing preferences.

(Whew!! No 3-D)
Exercises
Each of the following exercises is based on the data in appendixd.sav.
1. Create a histogram for ADDSC. [Note, this is exercise **** in the text book.]

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

3. Create a scatter plot illustrating the relationship between ADD symptoms and
GPA. Include the line of best fit. Does there appear to be a relationship between
these variables?

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

5. Create a bar chart to illustrate the mean GPA of students in each of the 3 types of
English Classes. Do they appear to be similar or different?



Create a bar chart and a line graph illustrating mean differences in GPA based on both
gender and level of English class. Do you think there are main effects of gender and type
of class? Do you think there is an interaction effect? Which type of graph do you prefer
and why?
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