4. Descriptive Statistics: Measures of
Variability and Central Tendency

Objectives

" Calculate descriptive for continuous and categorical data
" Edit output tables

Although measures of central tendency and variabilityevpeesented as separate
chapters in the textbook, they are presented togetheibbeause they are options
located in the same command windows in SPSS. Desergtiatistics are calculated
using the Analyze menu. Most are calculated using ettieeDescriptives or Frequencies
command under Descriptive Statistics. When calcgatescriptives for more complex
designs including more than one independent variable, yoalsa use the Means/
Compare Means or the Descriptive Statistics/ Crosstaitvenand which allow you to
calculate descriptive statistics of subgroups.

It is always important to take a moment to think abbettype of data you are
using and what descriptive statistics will be most usgiftdn the type. For continuous
or measurement data, you typically report measuresntrfiadeéendency and measures of
variability. For categorical data (i.e., nominal datau typically report the frequency of
each value. Though you don'’t typically report the fregues for continuous data, it is
often useful to observe the frequency distributions dograms of continuous
distributions to note if they are normal or skewed.

Descriptive Statistics

Let’s begin by calculating descriptive statistics far tlata in Appendix D. In
this data set, | think ADD symptoms, IQ score, English gradd GPA are continuous
variables. We’'ll calculate measures of central tangeand variability for each of these.

Open appendixd.sav

In the Analyze menu, seledDescriptive Statisticsand therDescriptives

= Descriptives E Select each of the continuous variables
eF e by either double clicking them, which
e ies) | | B0 s0eEd et | automatically puts them in théariable

@ lewel of English in 9th g @ gradein hmth grade E.n Reset H H H H

@ socil moblems g L] | Biade pont sverago %m] list, highlight them one at a time by

& dommissairen=) e single clicking them and then clicking

[ Save standardized values as variables Opticis the arrow to Shift them Into the Variable

list, or by holding the control key down

while highlighting all of the variables of
interest and then shifting them into the
variable list all at once by clicking the
arrow. Then cliclOptions.



Select each of the measures you've been

learning aboutNlean, Std. deviation Variance, Descriptives: Options E
Range Minimum andMaximum). Then, select @ Men
the Display Order you would prefer. This will e ¥ M | 2|
determine the order they appear in for the v e @ | 0]
resulting table. | like them in the order | i
indicated in the/ariable list. Then click T T ST
Continue. (Cool! | had never noticed that you PO
could specify order.) C e

" Descending means

In the main descriptives dialog box, check the boxdagsSave standardized
values as variables SPSS will calculate z scores for each of th@at#es using the
formula you learned about and append them to the end otigdaffile. ClickOk.
The resulting output will look like this. Note that theriable labels are used rather
than the variable names. Remember, we specified thie akefault in
Edit/Options/Output Labels.

Descriptive Statistics

N Range Minimum | Maximum Mean Std. Deviation | Variance
ADD score in 88 59.0 26.0 850 | 52602 12422 | 154311
elementary school
1Q score 88 62.00 75.00 137.00 | 100.2614 12.9850 168.609
grade in ninth grade
English 88 4 0 4 2.66 .95 .894
Grade point average
in oth grade 88 3.33 .67 4.00 2.4562 .8614 742
Valid N (listwise) 88

Double click the table so you can edit it. As was tmeavith graphs, SPSS has many
options to edit statistics in tables as well. Létyssome of them.

UnderPivot, selectTranspose Rows and Columns Which orientation do you
prefer? | like the first since it's more conventadrso | will Transpose the Rows and
Columns again to return to the original orientation.

Now, click onFormat/Table properties. Take a moment to view all of the options in
this dialog box. “General” allows you to specify theltl of cells and the location of
labels. “Footnotes” allows you to chose numeric ohaletic labels and subscript or
superscript as the position for those labels. “Cethfds’allows you to change the
font style and size and the alignment. “Borders” aflgu to add or remove borders
around rows, columns, and even cells. “Printing” ally)as to select options such as
rescaling tables to fit on paper. After you've viewed theoogt hitCancel



Table Properties

General] Footnotes  Cell Formats l Borders] Printing]
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Now, selectFormat/Table
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TableLOOk Files and |00k at TableLook: Academic [namow] Sanse —
. . TableLook Files: _
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Look the dialog box from e oo |

Table Properties will appear
and you can alter the
appearance of cells, labels,
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Select one you like and click
Ok. | choseAcademic
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Descriptive Statistics

Acadsmic 2 [nanow]
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Save Look

Save As.

Edit Look.

The resulting table is below. | could edit each
individual cell by double clicking on it and then edit
the text. For example, | could alter each statistintlude 2 decimal places if |
wanted. You try it. (That's something that | DID kngpw

Std.

N Range Minimum Maximum Mean Deviation Variance
ADD score in 88 500 260 850 52602 12422 154311
elementary school
1Q score 88 62.00 75.00 137.00 100.2614 12.9850 168.609
grade inninth grade 5o 4 0 4 2.66 95 894
English
Grade pointaverage  gg 333 67 400 24562 8614 742
in 9th grade
Valid N (listwise) 88

Now, click onWindow/Data Editor and look at the standardized values (z scores)
SPSS added to your file. A brief portion of the Dataddippears below. You can



see that SPSS named each variable with a z and theatedrthe original variable
name. SPSS also labeled the new variables. Cheaokuthis Variable View.

dropout ‘ zaddsc | ziq | zengg | zgpa |
did not d 2141 HZscore: ADD score in elementary school|—
didnotd | -1.90001| 2.05920 141823 1.50186
didnotd | -1.81951 87298 141823 1.21165
didnotd | -1.57800 44195 141823 1.50186

Frequencies

Now, we’ll use the frequencies command to help us exahe distributions of
the same continuous variables.

SelectAnalyze/Descriptive Statistics/Frequency

= Frequencies Put the variables of interest in the

Y veld ok | Variable list box. UnselecDisplay
T ey St rae] frequency tables because this will be
ettt g ] £ ﬁ a list of the frequency of every value.
@ dospedodcinone = Instead, click orCharts, select

Histogram with normal curve and
click Continue. Now, click Statistics.

™ Display frequency tables

Statislics..| Charts...l Farmnat.

Frequencies: Statistics

This dialog box has all of the same options ——— . _
we selected under Descriptives earlier. ™ Quaties " Hean -
However, the Descriptives dialog box did ;E“‘W‘“_:s[f?';Ewa'@'m vty e
. . ercentiles v Mode
not include the median and mode. Select | S
all of the statistics of interest and click | thrae
Continue. Then, clickOk. A sample of — ok g g
Dispersion Distribution
the OUtpUt fO”OWS ¥ D‘Sld devistion ¥ Mirimum ™ Skewness
¥ ‘ariance ¥ Maximum [ Kurtosis
¥ Range [7 SE mean
Frequencies
Statistics
ADD score in Grade point
elementary grade in ninth average in
school 1Q score grade English 9th grade
N Valid 88 88 88 88
Missing 0 0 0 0
Mean 52.602 100.2614 2.66 2.4563
Median 50.000 100.0000 3.00 2.6350
Mode 50.0 95.00 3 3.00
Std. Deviation 12.422 12.9850 .95 .8614
Variance 154.311 168.6091 .89 7421
Range 59.0 62.00 4 3.33
Minimum 26.0 75.00 0 .67
Maximum 85.0 137.00 4 4.00
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Take a moment to review the output. It looks like ABBomewhat normally
distributed, though a bit negatively skewed. Looking at goun output, are the other
variables normally distributed? | also remember noat, English grade is nominal too.
Variables were scored as A, B, C, D, and F. As naotédea text, we could analyze this
as continuous data, but it seems that reporting the inecggerather than measures of
central tendency and dispersion may be more approfuiatieis variable.

As before, you can edit the tables or the graphs by dalitkeng on them. One
difference we have seen between the Descriptive§aagliencies options is that
descriptives only include mean for measures of centrdetaery whereas Frequencies
include the mean, median, and mode. Further, Descrigtoes not have any built in
graphing options, but Frequencies does.

Now let’'s use Frequencies to describe categorical data.
SelectAnalyze/Descriptive Statistics/Frequencies

This time, put gender, level of English class, Englistdgr repeated a grade, social
problems, and drop out status in the variable list. SBisplay frequency table
Since there is a finite number of values, we want ttsakhow many people fit in
every category. Click oS8tatisticsand unselect all of the options since we decided
measures of central tendency and variability are nouLfefthese data. Then click
Continue. Next, click onCharts. Click onPie chart and selecPercentagesas the
Chart Values. CliciContinue and therOk. A sample of the resulting output is
below. Take a moment to review it.



repeated grade

Cumulative
Freguency Percent Valid Percent Percent
Valid  did not repeate a grade 76 86.4 86.4 86.4
repeated at least one 12 136 136 100.0
grade
Total 88 100.0 100.0

level of English in 9th grade

Cumulative
Frequency Percent Valid Percent Percent
Valid  college prep 14 15.9 15.9 15.9
general 64 72.7 72.7 88.6
remedial 10 11.4 11.4 100.0
Total 88 100.0 100.0
gender

female

Notice that the frequency tables include a column laldeééedentand another
labeledValid percent. This is an important distinction when you have misssggs.
The percent column indicates the percent of caseacim @ategory out of those cases for
which there is complete data on the variable. Validgm@rindicates the percent of cases
in each category out of the total number of cases) #@®me data is missing. For
example, imagine a sample of 100 students. Fifty casesanen, 40 are men, and 10
are missing the data. The percent of men would be 44.4%)ébualid percent of men
would be 40%. Which do you believe is the more accurateavdgscribe the sample?
I'd argue the valid percent. Now let’'s move on to a ntm@plicated type of frequency
table.

Crosstabs

Sometimes we need to know the number and percent o ttedall in multiple
categories. This is useful when we have multiplegatical variables in a data set. For
example, in the data set we have been using, I'd likedw kmhat percent of drop out
and nondrop(?) outs had social problems. We’ll use alos$b calculate this. (What
about dropout as one word?)



Click Analyze/Descriptive Statistics/Crosstabs.

m Crosstabs

S T Select social problems fﬂov_vsand
@400 wrwnsemens 157 " _Pase | dropped out foColumns. Click on
B gt S ﬂ Cells and selecObservedfor Counts,
dtknnan 1] L =] and selecRow, Column, a_ndTotaI
® Grade it averags underPercentages The click
Lol e | Continue. Let’s selecDisplay
] clustered bar chartsto see if we find

this option useful. Then, clicRk. The
output follows. You can edit both the
el e p— table and the chart as you have learned.

v Display clustered bar charts

[ Suppress tahles

social problems in 9th grade * dropped out of high school Crosstabulation

| dropped out of high school
did not dropped out of
drop out high school Total
social problems  no social problems Count 73 5 78
in 9th grade % withi ial
o within socla 93.6% 6.4% | 100.0%
problems in 9th grade
% within dropped out
of high school 93.6% 50.0% 88.6%
% of Total 83.0% 5.7% 88.6%
yes, social problems  Count 5 5 10
% within social
problems in 9th grade 50.0% 50.0% 100.0%
% within d d out
o within dropped ou 6.4% 50.0% 11.4%
of high school
% of Total 5.7% 5.7% 11.4%
Total Count 78 10 88
% within social
problems in 9th grade 88.6% 11.4% 100.0%
% within dropped out
of high school 100.0% 100.0% 100.0%
% of Total 88.6% 11.4% 100.0%
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social problems in 9

-no social problems

yes, social problems

o

did not drop out dropped out of high

Both the table and the graph show that of those youthsaeitial problems, an
equal number did and did not ultimately drop out. This suggjestsocial problems in



ninth grade and drop out status are independent, something westéater using Chi
Square.

Compare Means

Now, let’s consider a case where we want to descrdmnanuous variable but at
different levels of a categorical variable. Thisfien necessary when you are comparing
group means. For example, we can compare ADD symgdtomsales and females.

Let’s try it together.

SelectAnalyze/Compare Means/Means Notice this is the first time we haven't
selected Descriptive Statistics in this chapter.

Select ADD score for the
Dependent Listand Gender
for thelndependent List.

Click Options. Notice that
mean, standard deviation and
number of cases are already
selected under statistics. Add
any other descriptive you are
interested in, then click
Continue and therOk. The
output follows.

Report
ADD score in elementary school
gender Mean N Std. Deviation
male 54.291 55 12.902
female 49.788 33 11.205
Total 52.602 88 12.422

Do you think males and females differed in their ADInpyoms?

Let’s try another more complicated example. Thigetilet's calculate descriptive
statistics for ADD symptoms broken down by gender and whetheot a child had
social problems.

SelectAnalyze/Compare Means/Means

Just like before, select
ADD score for the
Dependent List and
gender for the.ayer 1
Independent List. Then
click Next. Select social
problems as theayer 2
Independent List. Select
whatever statistics you
want undelOptions and



Report

ADD score in elementary school

gender  social problems in Mean N Std. Deviation
male no social problems 52.250 48 11.613
yes, social problems 68.286 7 13.413
Total 54.291 55 12.902
female  no social problems 48.900 30 11.183
yes, social problems 58.667 3 8.083
Total 49.788 33 11.205
Total no social problems 50.962 78 11.494
yes, social problems 65.400 10 12.492
Total 52.602 88 12.422

Notice that this table gives you the marginal descriptjves the descriptive for
gender independent of social problems and vice versa) witdér and the cell
descriptives (i.e., the descriptives at each levet@hariables-e.g., for boys with social
problems).

Exit SPSS. There is no need to save the Data File wad@ven’t changed it. Itis up
to you to decide whether or not you would like to save the ofitpdor future
reference.

We've reviewed a variety of options for calculating dgdore statistics
depending on the type of data and the kinds of questionsve\Eliso seen that many of
the graphs we reviewed in Chapter 3 are options inubecsnmands under Descriptive
Statistics. In the following chapters you will discotleat descriptive statistics are an
option embedded within many other analyses dialog baxgstftest, ANOVA, etc).
Try the following exercises to be sure you understand alle¥arious options for
calculating descriptives and to help you identify your owefgrences.



Exercise

1. Usingmergel.saxcalculate the mean, median, mode, range, variande, a
standard deviation for the following variables: self-estegnxiety, coping, and
health. Create a histogram for anxiety. Note how yowedid.

2. Using the data iappendixd.sawvcalculate the frequency and percent of females
and males who did and did not have social problems.

3. Using the data iappendixd.sawcalculate the mean, variance, and standard
deviation for GPA broken down by social problems and drostaiiis.



