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 th&undamentals text, they are presented together here becauserthey a
options located in the same command windows in SE®Scriptive statistics are
calculated using thanalyze menu. Most are calculated using eitherDlescriptives or
Frequencies command undeDescriptive Statistics. When calculating descriptives for
more complex designs including more than one independsgabl& you can also use
the M eang/ Compare M eans or theDescriptive Statistics Crosstabs command which
allow you to calculate descriptive statistics of sulbgso

It is always important to take a moment to think abbettype of data you are
using and what descriptive statistics will be most usgiftén the type. For continuous
or measurement data, you typically report measurestrfiadéendency 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 aograms 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 of ADD symptoms, 1Q score, Englisdde, and GPA as continuous
variables. We’'ll calculate measures of central tangeand variability for each of these.
v Open appendixd.sav.

v In theAnalyze menu, seledDescriptive Statistics and therDescriptives.

= Descriptives E v Select each of the continuous variables

i e by either double clicking them, which

Seasigebies] | B0 =3 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.



v Select each of the measures you've been

learning aboutNl ean, Std. deviation, Variance, Descriptives: Options E
Range, Minimum andM aximum). Then, select ©en o
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 thé/ariablelist. Then click T T ST
Continue. Display Order

(* ariable ist

" Alphabetic

" Ascending means

" Descending means

v In the main descriptives dialog box, check the boxshgsSave standardized
valuesasvariables. SPSS will calculate z scores for each of théat#es using the
formula you learned about and append them to the end otigbalfile. ClickOk.
The resulting output will look like this. Note that theriable labels are used rather
than the variable names. Remember, we specified thige akefault in
Edit/Options/Output Labels.

Descriptive Statistics
[+ Range Minimum | Maximum Mean Std. Deviation | Yariance
ADD score aa 59.0 26.0 a5.0 52.602 12,4222 154311
English Grade aa 4 1] 4 266 945 894
GPA aa 333 BT 4.00 2 4562 BE143 142
Il aa B2.00 7a.00 137.00 | 1002614 12.98496 168.609
Walid M (listwise) aa

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

v 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.

v Now, click onFormat/Table properties. Take a moment to view all of the options in
this dialog box. “General” allows you to specify thglth of row and column labels.
“Footnotes” allows you to chose numeric or alphabetels and subscript or
superscript as the position for those labels. “Cethfds’allows you to change the
font style and size, color, and the alignment. “Bastiatlows you to add or remove



borders around rows, columns, and even cells. “Prinaigivs you to select options
such as rescaling tables to fit on paper. After you've \iktie options, hiCancel.

ETahle Properties x|
General l Footnotes | Cell Formats | Eorders | Printing |
rGeneral rSample
Hicle empty roves and columns Table Title
Laver:layer]
_ - bhbbh
rRow Dimension Labels
bbbhb1 bbbb2
®|_|'I carner 3aaa 3aaa
dddd COGD EEEE]] daaa? 33aail EEEEYS
() ested dddd1 soood o abed | 2124 | abed
cooed 886 abed 53.65 abed
~Column Widths group  ddddZ  ceccd 105 abed 5353 abed
ceoo2 | 1142 abed 205 abed
timimum wicth for column kakbels: E ddddx  ccect | 2045 | abed 0.0 abed
Table Caption
Maximurm wickh far column lakbels: B
ﬂ a. Text far footnote a.
Minimum svicth far Fos labels: =] b. Text for footnote b
ENE
Mazximurm wicth for row labels: - |
i [
’ l ’ Cancel l | Apply | [ Help ]
v Now, selectFormat/Table o P
ableLooks
Looks. Scroll through the
H TahleLook: Academic
TableLook Files and look at
- rSampl
the samples. Select one you  TebieLokFies: “
. . =85 Dizplayeds | Table Title
like and_cllckOk. | chose <Syetem Deraus __
Academic. Acateric bbbt
AvwartGarce bbbb1 bhbh2
BlueelloweCortrast aaaa aaaa
Boxed dddd coec 3aaal a33aaz 33aal 3333
Compact dddd1 coecl abad 2124 abed
Compact & cademic coocl B3 abed 4365 abed
CompactscademicTimesRoman n group  dddd?  coccl {05 abcd 5543 abed
CompactBoxed coos? 1142 abed 205 abed
cortrast dddd?  coccl 2045 abed 300 abed
Horizortal Table Caption
Icicle E
a. Text for footnote a.

Browvse...

|:| Reset all cell formats to the TableLook

h Tewt for fontnate b

[ Save Loak ” Save Ls. ]| Edit Look... i

[ OK

s




v The resulting table is below. | could edit each imlial cell by double clicking on it
and then edit the text. For example, | could alteh asatistic to include 2 decimal
places if | wanted. You try it.

Descriptive Statistics
M Range Minirnum  Magimum Mean Std. Devigtion  Wariance
ADD score a8 8.0 26.0 aa.0 52.602 12.4222 154.311
English Grade aa 4 n 4 2.6E 845 .8494
GPA a8 3.33 BT 4.00 245862 86143 T4z
I a8 F2.00 Ta.00 137.00  100.2614 12.954496 168.609

Valid M (listwise) a3

v Now, click onWindow/SPSS Statistics Data Editor and look at the standardized
values (z scores) SPSS added to your file. A briefgodf the Data Editor appears
below. You can see that SPSS named each variabl@awittSPSS also labeled the
new variables. Check this out in Variable View.

vas “appendixd_zav [DataSetl] - SPS5 Statistics Data Editor
File  Edit “iew Data  Transform  Analyze  Graphs  Wilties Add-ons Windowe  Help

CHE B 00 L5k A dd S0E 0% Y|

1:id 2r.a
| dropout | ZLaddsc | Zig | Zengy | Zgpa
1 n 214151 282932 0.36057 063122
2 n -1.50001 205520 1.41823 1.60186
3 n -1.81951 067295 1.41823 1.21165
4 1] -1.67800 0.44195 1.41823 1.50186
5 n -1.49750 236725 1.41823 1.60186
Frequencies

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

v SelectAnalyze/Descriptive Statistics/Frequency.



* v Put the variables of interest in the

“ariahle(s)

olll Gender [z2x] ] & ADD score [addsc] |$| Variable list box. Unselect

:[i Repest Grade [repest] | & 12 [ig] | Charts... | D I f t I

Elj En9|.|3h Lesvel [engl] :[i English Grade [enag) | Format... | | $ ay r e(q u er]cy E‘b $l

l Sosarsors oo\ (] £ PA because this will be a list of the

B

& Izcore(addsc) [Zad..

/e iaadd ™ R frequency o_f every value. (Ignore
& Iseoretena (zen]| | what looks like an error message.)
& Zesrepe) igpa Click onCharts, select

Histogram with normal curve

1

D Dizplay frequency tables

| ok U peste || Rest || concel || Hew |

&i Frequencies: Statistics ﬂ

v Click on Statistics. This dialog

. Percentile Values Central Tendency
box has all of the same options _
N [ quartiles hean
we selected under Descriptives _ _
] [ cut points for: enual groups Median
earlier. However, the
.. . . [ ] Percentilers): [v] hode
Descriptives dialog box did not
. . =l
include the median and mode.
Select all of the statistics of
interest and cliciContinue.
Then, clickOk. A sample of the
Output fo”ows_ [ ]+alues are group midpoints
Dispersion Distribution
Stdl. deviation Minimum [ ] skewness
ariance Maimit [T kurtosis
Range [ ]=5E mean
| Continue | | Cancel | | Help
Frequencies
Statistics
English
ADD score I Grade GFPA
[+ Yalid a8 a8 a8 a3
Missing 1] 1 1 1]
Mean a2 602 100.2614 2 66 24563
Median A0.000 100.0000 3.00 26340
Mode a0.0 95.00 3 3.00
Std. Deviation 124222 12.984496 Haa BA143
Yariance 154311 168.609 8494 742
Range a9.0 G2.00 4 3.33
miriruem 26.0 Th.00 0 BT
Maximum aa.0 137.00 4 4.00
SuUm 462590 a823.00 234 21614
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Take a moment to review the output. It looks like ABBomewhat normally
distributed, though a bit negatively skewed. Looking at youn output, are the other
variables normally distributed? | also remember nowEmglish grade is nominal too.
Variables were scored as A, B, C, D, and F, though cagdd- 4. As noted in the text,
we could analyze this as continuous data, but it seeahsgporting the frequencies
rather than measures of central tendency and dispersigribe more appropriate for this
variable.

As before, you can edit the tables or the graphs by dalitkeng on them. One
difference we have seen betweenBescriptives andFrequencies options is that
descriptives only include mean for measures of central tendency whEreguencies
include the mean, median, and mode. FurtDescriptives does not have any built in
graphing options, buErequencies does.

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

v This time, put gender, level of English class, Engligdgr repeated a grade, social
problems, and drop out status in the variable list. SBlesplay frequency table.
Since there is a finite number of values, we want ttsakhow many people fit in
every category. Click o8tatistics and unselect all of the options because we decided
that measures of central tendency and variability ateiseful for these data. Then



click Continue. Next, click onCharts. Click onBar chart and selecPercentages
as the Chart Values. Cligkontinue and therOk. A sample of the resulting output is

below. Take a moment to review it.

repeat
Cumulative
Frequency | Percent | Valid Percent Percent

Valid 0 Did not repeat TE 26.4 864 86,4

1 Did repeat 12 136 13.6 100.0

Total aa 100.0 100.0

English Lewvel
Cumulative
Freguency FPercent [ “alid Percent Fercent

Walid College Prep 14 1548 1549 1549

Geneeral G4 T2y T2 a88.6

Remedial 10 11.4 11.4 100.0

Total aa 100.0 100.0

English Grade

40

307

Percent
[
[}
[

109

-

0 1 2 3 4
English Grade

Notice that the frequency tables include a column laldedéedent and 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 are 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 accurateevdgscribe 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 & ttadall 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 dropout and
nondropout students had social problems. We’ll use alossb calculate this.

v Click Analyze/Descriptive Statistics/Crosstabs.

m Crosstabs E

— T v Select social problems fditovys and
a0 casnokmenc ] " _Peue | dropped out foColumns. Click on
B gt S ﬂ Cellsand selecObserved for Counts,
dtknnan 1] LR = and selecRow, Column, a_ndTotaI
® Grade it averags underPercentages. The click

e o o] Continue. Let’s selecDisplay

] clustered bar chartsto see if we find

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

v Display clustered bar charts

[ Suppress tahles

Social Problems * Dropout Crosstabulation

Dropaut
a 1 Total

Social Problerms 0 Count 73 5 T8
% within Sacial Problems 93.6% 6.4% 100.0%

% within Dropaut 93.6% 50.0% 88.6%

% of Total 83.0% 5.7% 88.6%

1 Count ] ] 10

% within Social Problems 50.0% 50.0% 100.0%

% wiithin Dropout 6.4% 50.0% 11.4%

% of Total 57% 57% 11.4%

Total Count T8 10 a8
% within Sacial Problems B8.6% 11.4% 100.0%

% within Dropaut 100.0% 100.0% 100.0%

% of Total 88.6% 11.4% 100.0%
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Social Problems

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

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

e T % v Select ADD score for the
epenent Lit (o] Dependent List and Qender
l- ﬁgnv;b;rﬁ:l s | eo0score aisc) for thelndependent List.
e o Click Options. Notice that
ﬂi:ﬁ::i:é:l o (i Laer or* mean, standard deviation and
* | opagpal [ ex number of cases are already
_ ﬁﬁfgﬁj&fﬁ:ﬂf“'— o selected under statistics. Add
| sseoessorzea. | || o] any other descriptive you are
gz L interested in, then click
| ok || esste || Beset || concel || Hem Continue and therOk. The

output follows.



Report

ADD score

Genider Mean I Std. Deviation
Male a4.291 a5 12.9023
Female 449.788 33 11.2048
Total 52.602 a8 12.4222

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.

v SelectAnalyze/Compare M eangM eans.

v Just like before, select

igMeans
; t ADD score for the
Dependent List: Optians... .
ﬁ\D rumber [id] = - & DD score addsc] ] Dependent L |g, and
D e gender for thé.ayer 1
ol English Level [engi] ” Layer 2 of 2 Independent ng Then
d:iEnglishGrade[engg] 1 | - | | o | . .
& oPa [opal S click Next. Select social
D [ i problems as theayer 2
o Zacore(o) 2] K2 Independent List. Select
flscore(engg) [Zenoy] || — . .
e whatever statistics you
Lok J[ peste || geset || concel || new | want undeiOptions and
then clickContinue and
Ok. The output is belo\
Report
ADD score
Gender  Social Probleims Mean M Std. Deviation
Male Mo social problems h2.240 43 11.61345
Social Problems F3.206 T 13.4129
Total 54.291 a5 12.8023
Female Mo social problems 43.900 30 11.1830
Social Proklems 53667 3 g.08249
Total 49.788 33 11.2048
Tatal Mo social problems a0.4962 7a 11.4941
Social Problems F5.400 10 12.4918
Total 52602 aa 12.4222




Notice that this table gives you the marginal descripfjves 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).

v Exit SPSS. There is no need to save the Data File s®d®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\Vdkso seen that many of
the graphs we reviewed in Chapter 3 are options inubeocsnmands under Descriptive
Statistics. In the following chapters you will discotleat descriptive statistics are an
option embedded within many other analyses dialog b@xgstftest, ANOVA, etc).
Try the following exercises to be sure you understand ale¥arious options for
calculating descriptives and to help you identify your owefgrences.

Exercise

1. Usingmergel.sav calculate the mean, median, mode, range, variande, a
standard deviation for the following variables: self-aste@nxiety, coping, and
health. Create a histogram for anxiety. Note how yoeddah.

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

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



