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1. Introduction to PSPP

The PSPP programme for statistical data analysis is similar to SPSS. Over many iterations and years,
SPSS (officially IBM SPSS Statistics) has served as a widely used standard for quantitative data
analysis. PSPP is a simplified version of SPSS, which is freely available at no cost.

If PSPP is not yet installed on your computer, now is the time to do so. The easiest way to download
PSPP is to click on the link

Windows: https://sourceforge.net/projects/pspp4windows/files/2018-11-09/pspp-20181109-daily-
64bits-setup.exe/download

and looking for the ‘Downloads’ section. Then download the latest version in either 32-bit or 64-bit
format. If you’re not sure which version to download, go to the Control Panel, click on ‘System’ and
check your system type. Then follow the instructions to download and install the Programme.

Mac: https://en.freedownloadmanager.org/Mac-OS/PSPP-FREE.html

1.1.0pening an Excel file in PSPP

Most often, you will have a data file that has been saved as an Excel file.

It is important to remember that PSPP can only open Excel data files that have been saved as a
comma-separated file (.csv). Here’s how you can save an Excel file in the required format:

* Open the Excel file and click on File; Save as
* Select CSV (comma-separated) (*.csv)
» Click Save (save it to a location you know).

Sometimes the computer does not recognise the CSV file in the PSPP programme if it is saved in a
folder, so it is recommended to save the CSV file on the desktop.

We recommend giving the CSV file a simple name, without commas or long marks typical of the
Latvian language, as these can cause problems with file recognition in the PSPP programme.


https://sourceforge.net/projects/pspp4windows/files/2018-11-09/pspp-20181109-daily-64bits-setup.exe/download
https://sourceforge.net/projects/pspp4windows/files/2018-11-09/pspp-20181109-daily-64bits-setup.exe/download
https://en.freedownloadmanager.org/Mac-OS/PSPP-FREE.html
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Figure 1.1. Save as...
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Once the file is ready, you can open it in the PSPP programme. To do this, proceed as follows:

* Open PSPP by clicking on the PSPP icon.
« In the menu bar at the top of the screen, click on FILE.

* In the drop-down menu, click on IMPORT DATA

[DataSet1] — PSPPIRE Data Editor

s X
i Edit View Data Transform Analyse Graphs Utilities Windows Help
New 13
Open Cri+0 |
I Label Value Labels Missing Values Columns Align Measure
Save... cri4s ||
Save As... Shift+Ctrl+S
Rename Dataset...
Display Data File Information »
Recently Used Data »
Recently Used Files »
Quit Ctri+Q
8
10
12
14

Figure 1.2 Data import.

« Locate the previously prepared .csv file on your computer and select the file name. Now click on

NEXT in the bottom right-hand corner of the screen.
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* Select the data rows you wish to open. This will usually be ‘all cases’ (all data). Then click NEXT.

* Select the first row of the file containing data, then click NEXT. Usually, this will be the second
row of your data file, as the first row will contain the variable names (see the red arrow).

Select the Frst Line - &8 X

Select File to Import
Select the Lines to Import
Select the First Line
Choose Separatars
Adjust Variable Formats

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16

22

Select the first line of

the data file that contains data.

aim1,aim2,aim3,aim4,aim5,mani,man2,man3,man4, mans,man6,man7,team1,team?2,team3 team4,teams, grow1,grow2,grow3,growd,grow’,arows, pay1, pay2, pay3,pay4,pays, pay6,f

4,4,3,3,2,2,2,2,2,2,3,544,3,2,34,4,5441,2,2,2,2,3,2,2,44,3,4,344,3,2,6,52,3
554,3,3,455553,45,5.3,3,54,54,5,33,21,1,373,3.234,53,44,1527415
5,5,3/4,3,34.3,2/4,2,3,554,4,5,3,34,5.3,3,2,2,2,3,2,2,2,33,43,2,343,2,6413
5,5,5,5,2,4,4,4,4,4,4,44,4344444444273324444442433321323
4,3,3,2,2,3,3,3,4,3,3,3,55444,3,34,3,4.2,2,2,2,2,434,3,4,2,44,3,2,42,3,2,1,2
54,2,3,3,343,4/4,3,33,3,2,44,443,3434443,3,33,3453,344327414
3,2,1,1,2,4,53,5,5,5,54,5,3,4,2,2,54,4,444,3,2,3,2,3,2,3,4,42,3,1,4,2,2,54,1,2
44,1,2,1,13,2451,5241,2,2,444521,2,2,2,442422243452263,13
4,4,4,3,3,44,4,44,4,4,444,44,4,4,3,3,3,2,1,1,1,1,3,2,51,2,4,3,3,3,2,3,26,3,1,3
4,3,2,3,4,44,3,44,4,544,3,2,3,3,3,2,3,424,44,443,53443,34,3,4243,.2,2
4,444,2,34.5453,455555444443,3,3,3,43343553443527215
4,3,3,3,3,4,44,4,3,3,4,434444,44443,344,44343,4444,3,2,42341,3
4,4,54,2,4,54,4,4,2,4,4,54,44,5,5,5,5,54,3,4,3,3,3,3,3,24,42,3,34,4,1,44,1,2
5,544,3,455554,534224444,5454445443.355443,11,1,7415
54,44,2,54.4,54,4,4,44,3,44,555,543,343,4445,3,442,3,3,2,425514
4,4,4,3,2,5,54,554,4,55544,555444,3,2,2,2,44,5,2,52,2,44,4.272,3,3,1,1
4,4.2,1,5,54.2,553,445.24444.2521,21,1,1,52142121,251,.222.22
5,5,5,3,1,4,3,3,344,4,554,5,3,4,444444,1,1,1,1,2,54,55,2,4,52,42,6,3,1,3
2,2,2,1,4,3,4,2,2,2, 2,2,2,444,3,4,3,1,1,1,1,1,1,42,2,4,1,1,1 1,5,3,1,2
54,33,2444333533.3334453214,4342232543554417525

LB K L EVEEPPEEPPELEVPFFEELEEPPEVEPEPERER S5 1S
[+ Line above selected line contains variable names

n A Type here to search

Reset Next Back. Finish Cancel

Figure 1.3. Data import (continued).

* At the bottom of the page, click on “The row above the selected row contains variable names” (see

red arrow)

* The next screen asks for ‘characters that separate your variables’. This should already be filled in. For
example, in a comma-separated file (.csv), this will be a comma. Click NEXT.

* The next screen allows you to customise variable formats (which you do not need to do). Click

APPLY.

* Your file should now be open in PSPP. You can save it o that you do not have to check it the next
time you open the file.
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*Mainiba447csv.csv [DataSet2] — PSPPIRE Data Editor - &8 X
File Edit View Data Transform Analyse Graphs Utilites Windows Help
B B9Q 989 =S
Variable Name Type Width Decimal Label Value Labels Missing Values Columns Align Measure Role
il aimi Numeric |1 0 None None Right Scale Input
2 aim2 Numeric (L 0 None None Right Scale Input
3 aim3 Numeric |1 0 None None Right Scale Input
4 aim4 Numeric |1 0 None MNone Right Scale Input
5 aims Numeric (L 0 None None Right Scale Input
6 manl Numeric |1 0 None None Right Scale Input
7 man2 MNumeric |1 0 MNone MNone Right Scale Input
8 man3 Numeric (L 0 INone None Right Scale Input
9 mand Numeric [t 0 None None Right Scale Input
10 mans Numeric |1 0 MNone None Right Scale Input
11 mané Numeric (L 0 INone None Right Scale Input
12 man? Numeric (1 0 MNone None Right Scale Input
13 teaml Numeric |1 0 MNone None Right Scale Input
14 team2 Numeric |1 0 None None Right Scale Input
Data View  Variable View
Weights off

r off
n L Type herdiillsearch

Figure 1.4. PSPP features a Variable View and a Data View (just like SPSS)

* In the Variable View, all variables are displayed in rows with their names in the ‘Name’ column.

The data type is ‘Numeric’ — the data consists of numbers.

* The Data View is similar to Excel, with all survey items arranged as columns

*Mainibad47csv.csv [DataSet1] — PSPPIRE Data Editor - a x
File Edit View Data Transform Analyse Graphs Utilites Windows Help
= ¥ B 8Q 929 ZES
‘ =
Case aim1 aim2 aim3 aim4 aims manl man2 man3 mand mans mané man7 team1 team2 team3
1 4 4 3 3 2 2 2 3 3
2 5 5 4 3 3 5 5 3 3
3 5 5 3 4 3 4 4 2 4
4 5 5 5 5 2 4 4 4 3
5] 4 3 3 2 2 3 3 3 4
6 5 4 2 3 3 = = 3 2
7 4 3 5 5 2 5 5 5 3
8 .3 2 1 1 2 5 5 5 3
9 4 4 1 2 1 3 5 1 1
10 4 4 4 3 3 14 4 4 4
11 .4 3 2 3 4 4 14 4 3
12 4 4 4 4 2 4 5 3 5
13 4 3 3 3 3 4 3 3 4
Data View Variable View
Filter off Weights off

n £ Type here to search

Figure 1.5 Data View.
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1.2. Formatting the PSPP file before starting the analysis

The first thing we need to do is format the PSPP data file so that we understand what we are analysing
— this means that names should be added to the demographic variables.

In the TURNOVER data file, the demographic variables are ‘position’, ‘tenure’, ‘income’, ‘gender’
and ‘age’ — you can find these by scrolling down the page in the Variable View.

*Mainibad447csv.csv [DataSet1] — PSPPIRE Data Editor - @& X

File Edit View Data Transform Analyse Graphs Utilites Windows Help

= B8 TS

Variable Name Type ‘Width Decimal Label Value Labels Missing Values Columns Align Measure Role
34 loyl Numeric |1 0 None None B Right Scale Input
85 loy2 MNumeric |1 0 None MNone 8 Right. Scale Input
36 loy3 Numeric |1 0 None None 8 Right Scale Input
37 loy4 MNumeric |1 0 MNone MNone B Right Scale Input
38 loys MNumeric |1 0 None MNone 8 Right Scale Input
39 position  {Numeric |1 0 None ne 8 Right Scale Input
40 tenure Numeric |1 0 MNone None 8 Right Scale Input
41 income  [Numeric |1 0 None None 8 Right Scale Input
42 gender Numeric |1 0 None: None 8 Right Scale Input
43 age Numeric |1 0 MNone None 8 Right Scale Input

Data View Variable View
Filter off Weights off No Split

n L Type here to search

Figure 1.6. In the Variable View, under the column heading Value Labels, you can enter names for
the different options of demographic data responses.

For example, job title. In the case of TURNOVER, the job title options are as follows:
1. Manager
2. Employee/Specialist

To do this, proceed as follows:
* Double-click on a cell in the Value Labels column and the “position” row
* In the window that opens, enter 1 as the Value and “Manager” as the Value Label, then click ADD

* Do the same for another value: enter 2 as the value and “Employee” as the value label, then click
ADD
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— *Mainiba447csv.csv [DataSet1] — PSPPIRE Data Editor - L X o
Fili psppire.exe

Value Labels

-1 Value: 1 ]

3 Value Label: | manager

- 1 ="manager’
- e

2 ="employee/specialist’

Cancel

1 Apply

H Remove Help

Figure 1.7. Data coding

Do the same for the other demographic variables. Below is an example for length of service groups.

— *Mainiba447csv.csv [DataSet1]1 — PSPPIRE Data Editor - L X 4
Fili psppire.exe
Value Labels OK
R Value: | e ——
3 Value Label:
1 Add 1 ="less tahn 6 months"
ad

2 ="6 months - 1 year'

3="1-3years’
R 4="3-5years’

5="5- 10 years"
] 6="10 - 20 years’
- 7 ="more tahn 20 years’

Cancel

1 Apply

H Remove Helo

Figure 1.8. Data coding (continued).
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In Data View, you can see the nominal values corresponding to the numbers by clicking on the
‘show/hide value labels’ icon:

I *Mainibad447csv.csv [DataSet1] — PSPPIRE Data Editor - L x
File Edit View Data Transform Analyse Graphs LUtilities Wi s Help

B 3% Q9 9 LS

Case en3 loyL loy2 loy3 oy loys position tenure income gender age

employee/spef10 - 20 years male

employee/spemore tahn 20| female

employee/spel10 - 20 years female

employee/speiless tahn 6 mq3 imale

T E[E [T =

employee/spe1 - 3 years female

employee/speimore tahn 20| female

employee/spel5 - 10 years female

employes/spe10 - 20 years |3 female

employee/spef10 - 20 years female

@[ & [ == &

employee/spel3 - 5 years male

employee/spemore tahn 20 female

P B B B RO R R R O S

5 3
4 5
4 3
3 3
2 2
4 4
manager  |more tahn 204 female 5
L 4 2
3 3
3 3
3 2
2 5
4 3

L I v B e S B e S B B B
F o I I T B TR B R R

la
3
3
2
4
3
2
2
la
3
3
3
4

employee/spell - 3 years female

=]
HEio sl =s==lolo

Data View Variable View
Filter off Weights off No Spiit

n £ Type here to search

Figure 1.8. ‘Show/hide value labels’ icon.

2. Charts and graphs

When beginning the analysis of survey data, the first step is usually to create a respondent profile. In
a research report, the most convenient way to present data on respondents is in the form of charts.

As part of the FREQUENCIES procedure, PSPP will construct pie charts, bar charts and histograms.
Bar charts and histograms can also be created by selecting GRAPHS from the menu bar.

A pie chart is a diagram that shows the frequency or percentages of a variable with a small number
of categories. It is depicted as a circle divided into a series of sectors. The area of each slice is
proportional to the number of cases or the percentage of cases in each category. It is typically used
with nominal or ordinal variables, but can be used with interval or ratio variables that have a small
number of categories.

To create a chart in PSPP, click the CHARTS button and tick the checkbox for the desired chart type.
You can create a sector chart and a frequency distribution.

If you do not want a pie chart and frequency distribution, but a pie chart instead, proceed as follows:

e Open the Analyse, Descriptives, FREQUENCIES section

¢ In the analysis window, drag the variable for which you want to create a graph — in this
example, ‘gender’

e Click on Charts

e Click on Draw next to the chart
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*Mainibad447csv.csv [DataSet1] — PSPPIRE Data Editor - m_ X
File Edit View Data ransf \nalys| Frequencies x
i i : Variable(s): .
= & ® e Q @ BDuos K
+ B pant Frequencies: Charts X
~
| B pay2 Chart Formatting b
B pay3 i I Continue
xclude values below | 0
B pay4
B pays Exclude values above | 100
B pays Scale: *) Frequencies Percentages
B pay? .
B emw1
B env2 L
1
Beni Histograms
B loy1 a
H Bioy2 [ Draw histograms B
) B loy3 7
B loy4 Superimpose normal curve s
B 1oys
B) position Bar Charts
B tenure B
8 income ] Draw bar charts u
B AMs _ L
[ MANAGER D
B) TEAM |+ Draw pie charts
| B GROWTH -
B Pay P
E) ENVIRONMENT | Include slices for missing values Help i
Data View  Variable View
|| B wovaLTY T — -
Filter of Weigms om—T—wopic

2.1.Figure. Creating a pie chart.
The result in the OUTPUT log will look like this:

Output — PSPPIRE Output Viewer - & X

File Edit Windows Help
GET DATA

revar gender
Value Value = Frequency Percent Valid Cum
et Label Percent = Percent

b COMPUTE

sare | female 1 341 80.05 80.05 80.05

COMPUTE

o | male 2 85 19.95  19.95  100.00

COMPUTE

coeure Total 426 100.0 100.0

EXECUTE
COMPUTE
EXECUTE gender
COMPUTE
EXECUTE
COMPUTE
EXECUTE femake
COMPUTE
EXECUTE
 RELIABILITY
» RELIABIITY male
b RELIABILITY
} RELIABILITY
} RELIABILITY

L Type here to search

Figure 2.2. Creating a pie chart (continued).

As can be seen, there are 341 respondents, of whom 80% are women and 85, or 20%, are men. The
proportion is heavily in favour of women.

To determine whether the gender proportion of the sample corresponds to the organisation’s gender
proportion, the Chi-square test can be used. We will do this later — see the section on the Chi-square
test.

10



MN 0011-01

3. Calculation of Cronbach’s alpha

Cronbach’s alpha is used to assess the internal consistency of variables measured using Likert scales.

To do this, proceed as follows:

+ Under the Analyse menu, click Reliability ...

*Mainibad447csv.csv [DataSet1] — PSPPIRE Data Editor

File Edit View Data Transform Analyse Graphs Utilites Windows Help

™ g | g | Descriptive Statistics »
= & B e Q
Compare Means b
Univariate Analysis... s
Case env3 loyl Bivariate Correlation... ] loy5 position tenure income gender age Var Va Var Var Var
- K-Means Cluster...

1 3 4 Factor Analysis... 3 lemployee/spel10 - 20 years |5 male
2 5 3 Reliability... S lemployee/spelmare tahn 20|4 female

Regression b
3 4 3 Nor-Parametric Statistics R 3 lemployee/spe(10 - 20 years |4 female
4 4 2 ROC Curve... 3 lemployee/spefless tahn 6 mq3 male
5 2 4 4 3 2 4 lemployee/spel1 - 3 years |2 female
6 5 3 3 4 4 3 lemployee/spejmore tahn 20 |4 female
7 5 2 4 3 2 5 manager more tahn 20 |4 female
8 |4 2 3 1 4 2 lemployee/spel5 - 10 years |4 ferale
9 2 4 3 4 5 2 lemployee/spe|10 - 20 years |3 female
10 4 3 3 3 2 3 lemployee/spe{10 - 20 years 3 female
11 4 3 3 4 3 4 lemployee/spe(3 - 5 years |3 male
12 5 3 4 4 3 5 lemployee/speimore tahn 20|2 female
13 14 i 4 3 2 4 lemployeefspe(l - 3 years |4 female

Data View Variable View
Filter off Weights off No Split

n L Type here to search

Figure 3.1. Calculation of Cronbach’s alpha

* In the window that opens, select all items of a single variable (‘aim’ in this example) and click the

arrow between the windows to move the items to another window.

* At the bottom of the page, click on ‘Show descriptive for all scales if item deleted’.

* Click OK

11
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*Mainiba447csv.csv [DataSet1] — PSPPIRE Data Editor - Ll x
Reliability Analysis b3

(e o
B man2 aim1
B man3 aim2 L

B mand aim3

B mans alm4

B mané aims

Bl man7 kit

E] team1 =

B team2

B team3 H

Bl teamd

B teams

B grow1 b |
B grow2 - | Cancel

B grow3
B grow4
B grows
B growé
B payt

B payz Reset

B pay3 I
B pay4

1 Dpays

B pays Model: | Alpha +
B pay7
== El env1

B

Variables in first split: | 0 |

o
[+ Show descriptives for scale if item is deleted Help
o e o

Type here to search

Figure 3.2. Show descriptives for scale if item deleted.

The OUTPUT log appears — this can be accessed at the bottom of the page:

*Mainiba447csv.csv [DataSet1] — PSPPIRE Data Editor - & X
File Edit View Data Transform Analyse Graphs Utilites Windows Help

B & BoQQ9 89 FES

Data View Variable View

Filter off Weights off No Split

n P Type here to search

Figure 3.3. Opening and viewing the output log.
The OUTPUT log displays all analysis results.

The OUTPUT log is cumulative. When you request various analyses from PSPP, it appends them to
the bottom of the Output file. Therefore, you will need to scroll down to see what you have done
recently.

12
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Output — PSPPIRE Output Viewer - L] x

File Edit Windows Help
GET DATA

veary | Cronbach’s Alpha . N of Items

——) 59 5
Item-Total Statistics
Scale Scale Corrected  Cronbach's
Mean  Variance Item- Alpha if
if Item  if Item Total Item
Deleted Deleted @ Correlation Deleted
aiml1 13.11 7.48 .60 44
aim2 13.32 6.98 .63 40
aim3 13.95 6.36 46 47
aim4 14.21 6.35 .58 .39
aims 14.61 11.08 - 2] d— .81

Figure 3.4. Output log for Cronbach’s alpha
Table 3.1

Interpretation of Cronbach’s a

Cronbach’s a coefficient | Interpretation
a>0.9 Excellent
a>0.8 good

a>0.7 acceptable
a>0.6 on the question
a>0.5 weak

a<0.5 unacceptable

When measuring respondents’ personality traits (e.g. stress resilience), Cronbach’s o. coefficient may
be lower; in this case, it must be o > 0.42. The study must then provide appropriate justification that
the trait being measured is considered a personality trait.

We see that Cronbach’s alpha is 0.59, and the scale has 5 items. This coefficient is too low; it can be
concluded that the scale is NOT very reliable.

We also see that item aim5 has a negative (-0.21) Corrected Item-Total Correlation and a Cronbach’s
Alpha of 0.781 if the item is deleted This means that item 5 is questionable — the Researcher must
decide, after reviewing the text, whether this item should be excluded from the analysis.

In this example, we will choose to remove it and not use it in the subsequent analysis.

Cronbach’s Alpha must be calculated for all variables. In the TURNOVER example, we have 7
variables: goals (AIM); manager (MANAGER); team (TEAM); growth opportunities (GROWTH);
pay (PAY); work environment (ENVIRONMENT) and loyalty (LOYALTY).

13
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For the OUTPUT variable Loyalty, it will display:

Output — PSPPIRE Output Viewer - @

File Edit Windows Help
GET DATA

vevare | Cronbach’s Alpha =~ N of Items

} RELIABIITY

.33 5
Item-Total Statistics
Scale Scale Corrected Cronbach's
Mean if Variance Item-Total Alpha if
Item if Item Correlation = Item Deleted
Deleted Deleted
loy1 12.69 5.00 .49 -.01
loy2 12.33 4.69 .56 -.09
loy3 12.13 4.47 .60 -.15
loy4 12.58 10.51 -47 ) 73
loy5 11.64 6.20 .18 27

B = 9 @A
Figure 3.5. Increasing the Cronbach’s alpha coefficient.

Item loy4 shows a negative Corrected Item-Total Correlation (-0.47), indicating that this item
measures something else.

Upon reviewing the questionnaire item, it is evident that this is a reverse-scored item and must be
recoded.

4. Recoding survey items

Sometimes questionnaires include items that are “reversed”. In the example, in the TURNOVER
variable “Loyalty”, the fourth statement (loy4) measures the intention to leave, not the intention to
stay. This is a “reversed” item and must be recoded before the Cronbach’s Alpha coefficient is
calculated. This means that a value of 1 must be changedto 5;2->4;3->3;4->2;and 5 -> 1.

To do this, proceed as follows:

« In the Data View, under the Transform command, click on Recode into Same Variable

14
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*Mainibad47csv.csv [DataSet1] — PSPPIRE Data Editor - @& X
File Edit View Data Transform Analyse Graphs Utilites Windows Help
Ly | ‘ Compute...
2 & B °
Rank Cases... 2
Case aiml Automatic Recode... aim5 manl man2 man3 mand man5 mané man? teami team2 team3 .
TN ! Recode into Different Variables... 2 2 2 2 2 3 ° 4 4 3
2 5 5 Run Pending Transforms 4 5 5 5 5 3 4 5 5 3
Bl 5 5 3 4 3 3 4 3 2 4 2 3 5 5 4
= 5 5 S5 5 2 4 4 4 4 4 4 4 4 4 3
5 4 3 3 2 2 3 3 3 4 3 3 3 5 5 4
6 5 4 2 3 3 3 4 3 il 4 3 3 3 3 2
7 4 3 S 5 2 4 5 4 5 5 5 5 5 S 3
8 3 2 1 1 2 4 5 3 5 5 5 5 4 5 3
9 4 4 1 2 1 1 3 2 4 5 1 5 2 4 1
0 4 4 4 3 3 14 4 4 4 14 4 4 4 4 4
11 4 3 2 3 4 4 4 3 4 4 4 5 4 4 3
12 4 4 4 4 2 3 4 5 4 5 3 4 5 5 5
13 4 3 3 3 3 = 4 4 4 3 3 4 4 3 4

Data View Variable View
Filter off Weights off No Split

n L Type here to search

Figure 4.1. Location of the survey item recoding function in PSPP.

* In the window that appears, select the variable to be recoded (in the case of TURNOVER, this is

loy4) and, using the arrow, move it to the right-hand pane.

* Click on ‘Old and New Values’

*Mainibad47csv.csv [DataSet11 — PSPPIRE Data Editor

\ . o Recode into Same Variables
File Edit View Data Trans

e ~ Variables:
[n dr‘ 0 o ‘ B team4 lop
< E teams

B grow1
Case aim1 aim2 a grow2
| B grow3
B growd
~ Bogrows
B grows
B payt
~ Bpay2
_ Bpay3
5 g 3 B pay+
— Bpays »
B pay6
B pay?
<+ Bem1
2 B em2
h | Bena
I ——
10 4 4 B loy2
1 4 3 | Blog
: {
12 |4 4 B position
B tenure
| B income
Bl gender

4 5 5

Data View Variable Vie!

B age

Cancel

Reset

Old and New Values...

Iter G

n P Type here to search

Figure 4.2. Old and New Values.

« In the new window that appears, enter the value pairs — Value 1 on the left and New value 5 on the

right
* Click on ADD
* Do this for all 5 pairs
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* Click Continue

* Click OK

*Mainihad47csv.csv [DataSet1]— PSPPIRE Data Fditor — a x
; E i Recode into Same Variables: Old and New Values x x
* Value: New Value
= &
5 * Value: 1]
_JSystem Missing ) System Missing P
_JSystem or User Missing
% Range:
Add

Range, LOWEST thru value

[T TR N
=MW oA !

Range, value thru HIGHEST

All other values

Data View Continue Cancel Help
TTET o v Yo op
f . D A
T

Figure 4.3. Entering the recoding values.

In the Output window, you will see that the entry has been executed:

Output — PSPPIRE Output Viewer - = X
File Edit Windows Help
GET DATA | lv, I I E LA eSS A L nf N
e | JOYS 11.64 6.20 18 27
b RELAELITY oVy. - . . .
RECODE
EXECUTE

RECODE

RECODE loy4
(1=5Q2=43=3)4=2)G=1).

EXECUTE
EXECUTE.

§ ] e 16:59
n L Type here to search 4 ~ o 7 ]

Figure 4.4. Execution of the entry.

You can now also calculate the Cronbach’s alpha coefficient for the loyalty variable.
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The TRANSFORM command can also be used for other purposes. For example, if you wish to group
variables, you can use ‘Recode into different variables’. The new variable must also be given a unique
name. In a PSPP file, just like in SPSS, names can consist of only one word (spaces are not allowed),
and an underscore can be used.

5. Creating variables (Summary table)

For further analysis, a single variable must be created from several items that measure the same
variable. A summary table is created for each variable by calculating the mean (MEAN value).

In the case of TURNOVER, this will be a table of 7 variables: goals (AIM); manager (MANAGER);
team (TEAM); growth opportunities (GROWTH); pay (PAY); working environment
(ENVIRONMENT) and loyalty (LOYALTY).

To do this, proceed as follows:

* Under the Transform tab, click on Compute...

¢ In the Functions section, find MEAN and double-click it

» The MEAN function appears in the Numeric Expressions window

« Enter the variable terms one by one in the brackets, separating them with commas

* Click OK

*Mainibad47csv.csv [DataSet1] — PSPPIRE Data Editor - a x

File Edit View Data Transform Analyse Graphs Utilities Windows Help

In g "lm ‘ C-umpute.. ‘
Count
Rank Cases... -
Case aimi Automatic Recode aims mant man2 man3 mand mans mané man7 team1 team2 team3
Recode into Same Variables...
1 4 [ Recode into Diferent Varisbles. 2 2 2 2 2 3 5 i i 3
2 5 5 4 5 5 5 5 3 4 5 5 3
3 5 5 3 4 3 .3 4 3 2 4 2 3 5 5 4
4 5 5 5 5 2 4 4 4 4 4 4 4 4 4 3
5 4 3 3 2 2 3 3 3 4 3 3 3 5 5 4
6 |5 4 2 3 3 3 4 3 4 4 3 3 3 3 2
7 |4 3 5 5 2 4 5 4 5 5 5 5 5 5 3
8 |3 2 1 1 2 4 5 3 5 5 5 5 4 5 3
- 4 4 1 2 .l .l 3 2 4 5 1 5 2 4 1
10 |4 4 4 3 3 4 4 4 4 4 4 4 4 4 4
11 4 3 2 3 4 4 4 3 4 4 4 5 4 4 3
12 |4 4 4 4 2 3 4 5 4 5 3 4 5 5 5
13 |4 3 3 3 3 4 4 4 4 3 3 4 4 3 4
DataView  Variable V/
Filter off | Weights off
n gel Type here to search

Figure 5.1. Location of the summary data function in the PSPP programme.
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Target Variable:

AMS

Type & Label...
B aim2
B aim3
B aim4
B aims
B mant

| B man2

Bl man3
B mand

| Bl mans

] man6
B man7
B team1
[ team2
B team3
B teama

| B teams

B growt
B grow2
B grows
B growd

» 5] grows

| B growe

B payl
B pay2

inibad47csv.csv [DataSet11 — PSPPIRE Data Editor

Compute Variable
Numeric Expressions:
MEAN(aim1,aim2,aim3,aim4)
+ < > 7 8 9
— = = 4 5 6
X = e 1 2 3
+ A v 0
rd - 4] Delete

Figure 5.2. Creation of aggregated data.
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Functions: —

ABS(number)

ACOS(number)

ANY{number, number[, number]...)
ANY(string, string[, string]...)
ARCOS(number)

ARSIN(number)

ARTAN(number)

ASIN(number)

ATAN(number)

CDF  BERNOULLI{number, number)
CDF.BETA(number, number, number)
CDF BINOM(number, number, number)
CDF.BVNOR(number, number, number}
CDF.CAUCHY(number, number, number)
CDF CHISQ(number, number)

Remember that the fifth term of the variable MERKI (AIM) did not fit on the scale, so we will not

use it.

A summary data table is created — in the case of TURNOVER, it consists of 7 columns.

These variable columns, together with the demographic variables, will be used for further

analysis.
*Mainibad47csv.csv [DataSet1] — PSPPIRE Data Editor - B X
File Edit View Data Transform Analyse Graphs Utilites Windows Help
B BoQ 989 EZES
-
Case 2y position tenure income gender age AIMS MANAGER TEAM GROWTH PAY ENVIRONMENT LOYALTY var var 11
1 lemployee/spe|10 - 20 years |5 male 3 350 2.57 3.20 3.67 2.14 367 3.20
2 iemployee/speimore tahn 20 (4 female 5 4.25 443 4.20 4.00 214 4.00 4.20
3 lemployee/spel10 - 20 years [4 female 3 4.25 3.00 4.60 3.50 214 333 2,60
4 employee/spejless tahn 6 mg3 male 3 5.00 4.00 3.80 4.00 3.00 4.00 3.00
5 lemployee/spell - 3 years (2 female 2 3.00 3.14 440 3.17 271 3.00 3.80
6 lemployee/spelmore tahn 204 female 4 350 343 3.20 3.50 343 4,00 3.00
7 imanager more tahn 20(4 female 5 4.25 471 3.80 4.33 229 433 3.60
8 | lemployee/spels - 10 years |4 female 2 175 4.57 3.60 3.83 271 367 2.00
9 lemployee/spe(10 - 20 years |3 female 3 275 3.00 220 3.33 2.86 2.00 2.80
10 lemployee/spe10 - 20 years |3 female 3 375 4.00 4.00 3.17 2.00 233 3.20
11 | lemployee/spei3 - 5 years |3 male 2 3.00 4.00 3.20 2.83 4.00 367 3.40
12 lemployee/spelmore tahn 20|12 female 5 4.00 4.00 5.00 3.83 3.29 4.33 3.80
13 lemployee/spell - 3years 4 female 3 325 371 3.80 3.83 371 367 3.80
Data View Variable View
Filter off Weights off No Split

n £ Type here to search

Figure 5.3. Variable columns to be used for further analysis.
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6. Test for normality of data distribution (K-S test)

MN 0011-01

Before we begin an in-depth statistical analysis, we must check whether the data conforms to a normal
distribution. Before we start analysing relationships or differences, we need to know which methods
to use — parametric or non-parametric.

This test is performed on variables, not on individual elements.

To do this, proceed as follows:

* Under the Analyse menu, click on Non-Parametric Statistics and 1 Sample K-S

*Mainibad447csv.csv [DataSet1] — PSPPIRE Data Editor

File Edit View Data Transform Analyse Graphs Utilites Windows Help

[n g HIB ﬂé Q Descriptive Statistics
Compare Means
Univariate Analysis...
Bivariate Correlation...
K-Means Cluster...

4 Factor Analysis...
7] Reliability...
Regression »
4 ROC Curve... Binomial...

»

Runs...

1 Sample K-S...

2 Related Samples...

K Related Samples...

KIr Samples...

Data View Variable View

Filter off Weights off No Split

n L Type here to search

Figure 6.1. The location of the Kolmogorov-Smirnov (K-S test) function in PSPP.

¢ In the Analysis window, enter all variables
e Below this window, click Normal

e Click OK
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*Mainibad47csv.csv [DataSet1] — PSPPIRE Data Editor

| |Benv2
B env3
{ Bloyt
B loy2
1By
— | Blloy4
B loys
|| B position
| || B tenure
B income
| B gender

|

Test Distribution

One-Sample Kolmogorov-Smirnov Test

@ o

__| Exponential

Test Variable List:
AIMS
MANAGER
TEAM
GROWTH
PAY
ENVIRONMENT
LOYALTY

Uniform

__| Poisson
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OK

Paste

Cancel

Figure 6.2. Location of the ‘Normal’ button in the context of the K-S test.

The result shown below appears in the Output

For each variable, you will see the arithmetic mean (Mean); standard deviation (Std. Deviation);

Kolmogorov-Smirnov Z and Sig values. Interpretation is based on the Sig value.

Significance (sig) of the K-S test values:

File Edit Wi
GET DATA
b RELIABILITY
P RELIABILITY

RECODE
EXECUTE

} COMPUTE
EXECUTE
COMPUTE
EXECUTE
COMPUTE
EXECUTE
COMPUTE
EXECUTE
COMPUTE
EXECUTE
COMPUTE
EXECUTE
COMPUTE
EXECUTE
COMPUTE
EXECUTE

b RELIABILITY

b RELIABILITY

b RELIABILITY

b RELIABILITY

b RELIABILITY

* p > 0.05 — the data follow a normal distribution, and the results can be considered
representative; parametric tests should be applied for further analysis

* p <0.05 — the data do not follow a normal distribution; non-parametric tests should be used

for further analysis

indows Help

Normal
Parameters

Most
Extreme
Differences

Kolmogorov-
Smirnov Z
Asymp. Sig.
(2-tailed)

ﬂ yel Type here to search

Figure 6.3. Output logs for the K-S test and the Sig value.

Output — PSPPIRE Output Viewer

Mean 3.65
Std. .83
Deviation

Absolute .10

Positive .06
Negative -.10
1.99

) .000

3.81
.86
.08
.08

-.08
1.70

.004

3.94
.75
10
.08

-.10

1.98

.000
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Depending on the results of the K-S test, the data analysis methods differ:

Figure 6.4. Data analysis functions for determining variable relationships.
Parametric or non-parametric test?

Parametric tests are used:
1) if the data follow a normal distribution (according to the K-S test)
2) the data is measured on a continuous scale

These include: t-test; one-way ANOVA,; Pearson correlation coefficient

Non-parametric tests are used:

1) if the data do not follow a normal distribution (K-S test)

These are: Mann-Whitney U-test; Kruskal-Wallis test; Spearman rank correlation coefficient;
2) a nominal scale is used

Chi-square test

However, the PSPP programme only allows for parametric tests, so regardless of the result, we will
use parametric tests for further analysis: Pearson’s correlation and the t-test.

Histogram
The conformity of the data to a normal distribution can also be visualised. To do this:

e Under the Graphs menu, select Histogram

¢ In the window that opens, select the variable and drag it to the Variable
e Tick Show nominal curve on histogram

e Click OK
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*Mainibad47csv.csv.sav [DataSet1] — PSPPIRE Data Editor - o x
F Ed i t ransform xaphs Utiitles Windows Help
™ ~ -]
= & B Q@99 =T
af ) id [ al L e L ing I lign M I
imi Numeri C None I t t
ir Numeri ( No I t t
i I Tl ( Non I t t
Iy I i ( Non: I t t
ir Numeri ( I i t t
11 I il ( INon L t t
it - i
an2 Numeri C Non: INone 8 Histogram X
nan3 I ri 0 None Non £ B aim1 Variable: —
I 1B am2 L LOYALTY
I 0 i I
¥ i | ! |pams )
( )l I i ( Non I B aim4 Paste
El aims bl
) Numeri ( None i
Bl man1
T T 1 3 Cancel I
Iumeric 0 INone Iane f Bl man2 Display:
1 0 man3 + Display normal curve

Data View Variable View

n L Type here to search

Figure 6.5. The histogram creation function in PSPP.

The result will look like this:

Output — PSPPIRE Output Viewer - & X

File Edit Windows Help

= ervs | 440 5.94 | S5 | 1.UU | D.UU |
p CORRELATIONS
b GRAPH

P REGRESSION G RAPH

b T-TEST
P ONEWAY

s« GRAPH /HISTOGRAM (NORMAL) = LOYALTY.

P NPAR TESTS
Message: error

Message: error
) e HISTOGRAM
70 L
60—
50
ol _
30+ ]
g 201 lj Std. Dev = 0.¢
g 10 Mean = 3.2
E =1l L= 2600

T T
1.0 15 20 25 3.0 35 40 45 50

Figure 6.6. Histogram in PSPP programme.

The histogram shows that it is quite close to a normal distribution curve. This image can serve as
justification for choosing parametric analysis methods.

The histogram shows the distribution of responses on the scale — it can be seen that the average
Loyalty grade is 3.2, with most responses falling between 3 and 3.6.
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To measure the degree to which two variables are interrelated or vary together, we can calculate the
correlation coefficient. Unless otherwise stated, the correlation coefficient refers to the ‘Pearson
product-moment correlation coefficient’, denoted by the symbol ‘r’. This coefficient requires data on
an interval or ratio scale (Likert scales are considered valid).

Pearson’s r is useful if you want to find out to what extent, as one variable changes, the value of the
other variable increases or decreases linearly. The correlation coefficient ranges from 0.00 (no
relationship) to +1.00 (perfect positive or negative relationship). A positive value indicates that as
one variable changes, the other also increases. A negative value indicates that as one variable
increases, the other decreases. The relationship can also be illustrated graphically, as shown below.

To calculate the correlation coefficient:

* Click on ANALYSIS in the menu bar. Then click on BIVARIATE CORRELATION.

*Mainiba447csv.csv.sav [DataSet1] — PSPPIRE Data Editor - Ll x

File Edit View Data Transform Analyse Graphs Utilities Windows Help

™ s ~ Descriptive Statistics »
= & B % Q
Compare Means »
Variable Name Type v Univariate Analysis... 2 Labels Missing Values Columns Align Measure Rale
1 aim1 Numeric |1 St — None 8 Right Scale [Input
K-Means Cluster...
2 aim2 humeric (1 Factor Analysis.. None s Right  [Scale Input
3 aim3 Numeric |1 Reliability.. None 8 Right Scale [Input
Regression »
4 aim4 . -
aim Numeric |1 Non-Parametric Statistics N None 8 Right Scale Input
5 aim5 Numeric |1 ROC Curve... None 8 Right Scale [Input
6 manl Numeric |1 0 None: None 8 Right Scale Input
7 man2 Numeric |1 0 None None 8 Right Scale [Input
8 man3 Numeric |1 0 None None 8 Right Scale Input
9 man4d Numeric |1 0 None None 8 Right Scale lInput
10 man5 Numeric |1 0 None None 8 Right Scale Input
11 mané Numeric |1 0 None None 8 Right Scale lInput
12 man? Numeric |1 0 None None 8 Right Scale Input
13 teaml Numeric |1 0 None None 8 Right Scale [Input
14 team2 Numeric |1 0 None None 8 Right Scale Input
Data View Variable View
Filter off Weights off

n £ Type here to search

Figure 7.1. Location of the correlation function in PSPP.

From the menu that appears, select the variables in the left-hand pane and drag them to the right-hand
pane.
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*Mainibad47csv.csv.sav [DataSet1] — PSPPIRE Data Editor
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Paste

Cancel
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Help
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Figure 7.2. Flagging significant correlations.

At the bottom of the window, click on Flag significant correlations

* Click OK

You will receive the following correlation table (see Table 7.1).

Table 7.1
Correlation table in PSPP
AIMSIMANAGER|TEAM/GROWTHPAY ENVIRONMENT|LOYALTY

AIMS Pearson 1.00 |43 38 .57 .39 |52 .56

Correlation

Sig. (2- .000 .000 |.000 .000{.000 .000

tailed)

N 426 426 426 426 426 426 426
MANAGER Pearson 43 [1.00 45 49 37 |38 48

Correlation

Sig. (2- .000 .000 |.000 .000{.000 .000

tailed)

N 426 {426 426 426 426 426 426
TEAM Pearson 38 |45 1.00 |41 27 .36 40

Correlation

Sig. (2- .000 |.000 .000 .000{.000 .000

tailed)

N 426 {426 426 426 426 426 426
GROWTH Pearson S7 149 41 1.00 42 |55 S1

Correlation

Sig. (2- .000 [.000 .000 .000{.000 .000

tailed)

N 426 {426 426 426 426 426 426
PAY Pearson 39 .37 27 42 1.00(.49 48

Correlation

Sig. (2- .000 {.000 .000 [.000 .000 .000
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AIMSMANAGER|TEAM/GROWTH|PAY ENVIRONMENT|LOYALTY|

tailed)

N 426 426 426 426 426 1426 426
ENVIRONMENT|Pearson 52 |38 36 .55 49 11.00 .57

Correlation

Sig. (2- .000 |.000 .000 [.000 .000 .000

tailed)

N 426 426 426 426 426 1426 426
LOYALTY Pearson 56 48 40 Sl A48 .57 « 1.00

Correlation

Sig. (2- .000 |.000 .000 [.000 .000{.000

tailed)

N 426 426 426 426 426 1426 426

The correlation between Loyalty and Work Environment (r=0.57; sig=0.000) indicates a moderately
strong positive statistically significant correlation.

Interpretation of the numerical values of the correlation coefficient

Table 7.2

Numerical value of the correlation coefficient | Interpretation

08tol Very strong correlation
0.6t00.8 Strong correlation
0.4t00.6 Moderate correlation

0.2t0 04 Weak correlation

0to0.2 Very weak or no correlation

Scatterplots — a visual representation of correlation

We can also create a graph showing the relationship between any two variables measured on at least
an interval scale. For example, we might wish to investigate (visualise) the extent to which our
respondents’ loyalty is related to their pay.

pane under “Y-axis”.

Click OK

In the ribbon, click on GRAPHS.
In the left-hand dialogue box that appears, select ‘Loyalty’ and drag it into the right-hand

Move the other variable (in this example, ‘Goals’) under “X axis”.
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*Mainiba447csv.csv.sav [DataSet1] — PSPPIRE Data Editor
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Figure 7.3. Location of the Scatterplot function in PSPP.

In the graph below, we can see that, generally speaking, the higher the AIMS value (the higher the X
value), the higher the loyalty (the higher the Y value).

Output — PSPPIRE Output Viewer - & x
File Edit Windows Help
GeT A | 440 “T£0 | G4£0 | “t£0
P CORRELATIONS
b GRAPH H
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Figure 7.4. Visual representation of the scatterplot in PSPP

8. Regression

Let us assume that we wish to determine the extent to which all independent variables influence the
dependent variable (in the case of TURNOVER, loyalty). Our independent variables will be
environment, growth, leadership and remuneration.

To create a regression model:

e Click on ANALYSIS in the menu bar.
e Then click on REGRESSION and LINEAR.
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e In the menu that appears, select Loyalty in the left-hand pane and move it to the top-right
pane under DEPENDENT.

e Move Environment, Growth, Management and Remuneration to the right-hand pane under
INDEPENDENT. Your screen should look like this

*Mainibad47csv.csv.sav [DataSet11 — PSPPIRE Data Editor - &

Fle H© Regression x

SR
& 5o
| Borow3
ml::i B grow4
B grows
B grows
4 | Bpayt »
, | Bpay2 Paste
| Bpay3 —
| Dpays
. Bpays
| Bpays
5 Bpay?
S| Bem Independent
| Benv2 AIMS -
8| Bem3 MANAGER
o Byt TEAM
~ Bioyz GROWTH
0 Bloy PAY
| Bloyd » | ENVIRONMENT
| BDioys Reset.
5 | B position
| B tenure
"‘_ B income

Dﬂ‘a] Statistics... Save... Help

Figure 8.1 Location of the Regression function in PSPP

e Click OK.
e The results should look like this
veasn Model Summary (LOYALTY)
R R Adjusted R Std. Error of the
Square Sqguare Estimate
.70 49 48 .58
ANOVA (LOYALTY) ,
Sum of df Mean F Sig.
Squares Square _ |
Regression 135.08 6 22.51 66.91 .000
Residual 140.99 419 34
Total 276.07 425

Figure 8.2. Regression results output.
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Output — PSPPIRE Output Viewer - L] x
File Edit Windows Help

GET
P CORRELATIONS

ra  Coefficients (LOYALTY)

b REGRESSION

Unstandardized @ Standardized
Coefficients Coefficients
B Std. Beta t Sig.
Error
(Constant) -.08 .18 .00 -42  .673
AIMS .23 .04 .23 5.10  .000
MANAGER .15 .04 .16 3.73 | .000
TEAM .08 .04 .07 1.80  .073
GROWTH .06 .04 .07 1.36  .175
PAY .15 .04 .17 4.01  .000 |
ENVIRONMENT .25 .05 24 525 .000 |

n L Type here to search

Figure 8.3. Regression results output (continued).

Let’s look at just the main results.

From the first table (model summary), we obtain the R, R? and adjusted R? values (which take into
account the number of variables in the equation)

Adjusted R? is 0.48. This means that all four independent variables together explain approximately
half (48%) of the total variation in loyalty. Note that in multiple regressions (i.e. with more than one
independent variable), the correlation coefficients are displayed in capital letters.

From the second (ANOVA) table, we can see that the model as a whole is statistically significant (sig
<0.05).

In the third table, we find the following.

e The B coefficients (also known as effect coefficients) show the change in the dependent
variable in response to a one-unit change in any independent variable, all of which are
expressed as ratios in our model. Since these coefficients are expressed in the units used to
code the respective variables, they are referred to as ‘non-standard’ regression coefficients.

e tis asignificance test that determines whether the coefficients are significantly greater than
zero.

e The significance level for each t-value is sig. This tells us whether the relationship between
the dependent variable and each independent variable is statistically significant, whilst
controlling for all other independent variables.

The larger the B coefficient, provided it is statistically significant, the greater the influence of the
respective factor on the dependent variable.
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9. Descriptive statistics
The regression results show that the greatest influence on Loyalty is the working environment
(ENVIRONMENT), so it would be interesting to find out what should be done to improve the
environment.

To calculate the grade for each statement for the ENVIRONMENT variable:

e Inthe Analyse menu, select Descriptive Statistics and Descriptives

*Mainibad47csv.csv.sav [DataSet1] — PSPPIRE Data Editor - @& X

File Edit View Data Transform Analyse Graphs Utilities Windows Help
n i ~
2 & B 8 Q

Frequencies...

Compare Means 3
Variable Name Type v Univariate Analysis... Explore... ues Columns Align Measure Role

1 aimi umeric |1 Bivariate Correlation... Crosstabs... s Right Scale Input

K-Means Cluster...
2 aim2 Numeric (L Factor Analysis... None 8 Right Scale Input
3 aim3 Numeric [t Reliability... None ] Right Scale Input

Regression b -
4 alm4 Numeric |1 Nor-Parametric Statistics R None 8 Right Scale Input
5 aims Numeric |1 ROC Curve... None 8 Right Scale Input
6 manl Numeric |1 0 None None 8 Right Scale Input
7 man2 MNumeric |1 0 MNone MNone B Right Scale Input
8 man3 Numeric (L 0 INone None 8 Right Scale Input
9 mand Numeric [t 0 None None ] Right Scale Input
10 mans Numeric |1 0 None None 8 Right Scale Input
11 mané Numeric (1 0 None None 8 Right Scale Input
12 man? Numeric (L 0 None None 8 Right Scale Input
13 team1 Numeric |1 0 None None 8 Right Scale Input
14 team2 MNumeric |1 0 MNone MNone B Right Scale Input

Data View Variable View
Filter off Weights off No Split

n £ Type here to search

Figure 9.1. Location of the Descriptive Statistics function in PSPP.

e Move all 3 Environment items into the analysis window
e Click OK

*Mainibad47¢sw.csv.sav [DataSet1] — PSPPIRE Data Editor — L] x
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ams  |Nmeric o [ | I
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mani Numeric |1 0 None | B loy3 Staish‘cs:
B . B oy M Mean o
man2 MNumeric |1 0 None | 3 IoyS [+ Standard der Cancel
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El age || Standard err E
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13 team1 Numeric |1 0 None | o i
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14 team2 Numeric |1 0 None | [ Exclude entire case if any selected variable is missing

——— __| Include user-missing data in analysis
Data View Variable View

[} Save Z-scores of selected variables as new variables Help

Filter off Weights off
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Figure 9.2. Marking central tendency indicators.

The result shows the arithmetic mean (MEAN) for each item

File Edit Wndows Help

o e

Output — PSPPIRE Output Viewer

O e LR R L e U Tl A LR

O e L A CRE T

» o ANALITICS\TURNOWER case new\output 2.0dt: error

b GRAPH

e ™ opening output file: No such file or directory

b ONEWAY

vass DESCRIPTIVES
v s DESCRIPTIVES

b DESCRIPTIVES

/VARIABLES= envl env2 env3.

Valid cases = 426; cases with missing value(s) = 0

Variable | N  Mean Std Dev Minimum  Maximum \

envl 426 3.18 .97 1.00 5.00

env2 426  3.59 1.09 1.00 5.00
env3 426 3.94 .93 1.00 5.00

Figure 9.3. Output of descriptive statistics.

MN 0011-01

It can be seen that env1 is the lowest-rated item, so a data-driven decision would be to improve the

situation regarding it.

10.Saving PSPP analysis results

When working in PSPP, results are accumulated in the Output log, but when the programme is closed,
they disappear and it is not possible to save the Output as a separate file. To avoid losing the results
before closing the PSPP programme, they must be exported.

To save the accumulated PSPP Output results, proceed as follows:

» Open File, click on Export
» In the window that appears, click on ‘Infer the type from extensions’
« Select OpenDocument
* Name the document and choose where you want to save it

» Click Save
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Output — PSPPIRE Output Viewer - = x
File Edit Windows Help
GET

NPAR TESTS ‘ fahn |

T-TEST Export Output "
ONEWAY
Name:
1 Home 4 fGYiveta [§Desktop » F7 2
L
B 507_Vank.xsx 157.3kB 28 Dec 2019
0’ Documerts o Analizei uz SPSS.csv 17268 22 Apr 2019
;. Downloads o Anketa_VI darbinieku iesaiste_PERF.docx 21.9kB 11 Mar
~
Anzelika RENT - Shortcut.Ink L1kB 31Aug2019 L,
d4d Music AOM_Academy_of_Management 9 Feb ,Ig.
ART research 28 Jan
1 Pictures o Burnoutdati_uzSPSS.csv 1.4 MB 15 Feb 2019
Conceptual models article 25Feb
L L UEEES “Insumer behaviour 15 Mar )0 1
wnsumer Rehaviour nrades ndf 21RAKR 5 Jun 2019
Infer file type from extension
PDF (*.pdf)
G |
HTML (*.html) L=
OpenDocument (*.odt)
Text (*.bdt)
Text [plain] (*.txt)
-
n L Type here to search t B = 9 s - P & @~ & B L ow

Figure 10.1. Saving PSPP data.

This will save all the PSPP analysis results in the editable Word document. These results will be
required for inclusion in the research report (including the Master’s thesis).

The results can also be exported in PDF format.

11.Comparing group grade scores (Tests of difference)

PSPP will calculate the arithmetic means (Mean) for the variables you have specified, and will also
calculate whether the differences between the mean grades of different groups are significant.

Click on ANALYSIS and then on COMPARE MEANS. The window that opens will offer the
following tests:

Means...

One Sample T Test...
Independent Samples T Test...
Paired Samples T Test...

One Way ANOVA...

11.1. Tests for differences between independent groups

In the case of TURNOVER, we can compare whether employees’ views differ from those of
managers. These are two independent groups.

What do we mean by independent groups? Independent groups are groups where the composition of
one group does not influence the composition of the other group.

The tests for differences will provide answers to the research questions:
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RQ1: Do employees and managers have different attitudes towards the environment, growth,
leadership and remuneration?

RQ2: Are there significant differences between employee and manager loyalty?

The t-test is used when you wish to compare two groups. The grouping variable defines these two
groups. The variable ‘position’ is a nominal variable. It has only two categories — employee (value
1) and manager (value 2)

Do the following:

e Under Analyse, go to Compare means
e Independent Samples t-Test

*PSPP Turnower full.sav [DataSet1] — PSPPIRE Data Editor - @& X

File Edit View Data Transform Analyse Graphs Utilites Windows Help

™ g | g | Descriptive Statistics »
= & B e Q
Compare Means » Means...
‘ Univariate Analysis... One Sample T Test... s
Case Respondent envl Bivariate Correlation... HED RS AT PRy AT 2 grow3 grow4 manl man2 man3 man4 mar

K-Means Cluster... Paired Samples T Test...
S 1 [+ Factor Analysis... One Way ANOVA... 4 3 4 4 4 [+ [
2 2 4 Reliability... 1 3 4 3 2 4 4 4 4 14

Regression »
el ? * Non-Parametric Statistics » M 3 ’ ’ 2 i 4 4 ? :
4 4 4 ROC Curve... 2 4 4 3 3 3 4 3 3 |4
& 5 3 3 4 4 1 3 4 4 3 3 4 4 4 3
6 6 3 13 3 4 1 3 2 3 4 1 4 4 4 4
7 7 4 3 3 3 1 4 1 1 3 2 3 3 4 3
8 8 4 3 3 3 1 4 4 3 3 4 4 4 4 4
9 9 3 4 4 4 1 4 4 4 3 1 4 3 13 3
10 10 2 1 2 3 1 1 3 2 1 3 4 3 3 4
11 11 4 3 1 3 3 4 2 3 3 4 4 4 4 4
12 12 4 4 14 2 1 3 2 1 3 1 2 2 1 3
13 13 4 4 4 4 3 2 3 2 1 1 2 3 1 2

Data View Variable View
Filter off Weights off No Split

n L Type here to search

Figure 11.1. Location of the t-test function in PSPP.

* Move the variable into the test window

* Transfer the grouping variable (in this case, position) to the window below (Grouping variable)
* Click on Define groups

* Enter the codes in both boxes. Codes for the TURNOVER case: 1 = employee; 2 = manager

* Click Continue

* Click OK
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*PSPP Turnower full.sav [DataSet1] — PSPPIRE Data Editor

)
e
o
o -
o
«©@
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#) Use specified values: t
Continue
4
Ind: dent-Sa les T Test
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Environment
| Cancel Growth
Mangement
y | Remuneration
Group2 value: | 2 - Loyalty
point: . Help
I 1 1 I I | U
5
I ' ' ' B tenure Srouping Variabl
7.| . " Bage ' position
| I _ B gender
efine Groups. Optiof
DataView  Variable View B Tenure_2Groups

MNo Spi

r
n L Type here to search

Figure 11.2. Defining groups.

Interpret the T-test sig values for equal means: significance of the test (two-tailed):

e sig > 0.05: Differences are not statistically significant
e sig < 0.05: Differences are statistically significant

11.2. One-way analysis of variance (ANOVA)

In this section, we will examine whether the grades for employees with different lengths of service
differ and whether these differences are statistically significant. This is the task for a one-way analysis
of variance (ANOVA).

The research question to be answered is as follows:

PJ: Is the length of service of respondents within the organisation associated with differences in
opinion? Which employees belong to ‘risk groups’?

Proceed as follows:

* In the menu bar, click on ANALISE, then on COMPARE MEANS, and finally on ONE WAY
ANOVA.

» Select the variable Loyalty and move it to the DEPENDENT variable box
* Then select the variable Tenure and move it to the FACTOR box.
* In the Statistics box, click on Descriptives.

Your screen should look like this:
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One-Way ANOVA

1
4

Data View

Variable View

Filter of
n L Type here to search

Figure 11.3. Location of the one-way analysis of variance (ANOVA) function in PSPP.

File Edit Windows Help
GET

Bl UYL
B loy2
B loy3
El loy4
B loys
E] position

B age

E gender

E] Tenure_2Groups
E] Environment

Bl Growth

E] Mangement

El Remuneration

Dependent Variable(s):
Loyalty

Factor:
tenure
Statistics
| 4 Descriptives

[ Homogeneity

Contrasts...

Paste

Cancel

Reset

Help

Output — PSPPIRE Output Viewer

S tahn
b ONEWAY 1 9
years
Jotal | 224 2.84 .82 .05 2.73 2.€
\NOVA
Sumof df  Mean F | Sig.
Squares Square
.oyalty Between 19.11 10 1.91 3.15 .001
Groups
Within 129.05 213 .61
Groups
Total 148.16 223

n L Type here to search

Figure 11.4. ANOVA results output.

The output provides the results of the one-way analysis of variance. The interpretation is based on

significance (sig):

e sig > 0.05: the differences are not statistically significant
e sig < 0.05: there are statistically significant differences somewhere in the sample
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tahn
b ONEWAY 1 9
years
Total | 224 2.84 82 .05 2.73 2
ANOVA
Sumof df  Mean F  Sig.
Squares Square
Loyalty Between 19.11 10 1.91 3.15 .001 ¢
Groups
Within 129.05 213 .61
Groups
Total 148.16 223
n P Type here to search i

Figure 11.5. Interpreting ANOVA results.

If the differences are statistically significant, the arithmetic means (mean) of the groups must also be
interpreted. For example, by displaying the arithmetic mean of each group in the form of a bar chart.

12.Multi-group analysis

If an analysis (e.g. ANOVA or t-tests) has identified several groups where the differences between groups
are statistically significant, it is advisable to examine each of these groups separately.

For this reason, you can split the data into groups and, with a single click, perform an analysis by group.
The split is performed as follows

e Click on the “Split the active dataset” icon

*PSPP Turnower fullsav [DataSet1] — PSPPIRE Data Editor - Ll x
File Edit View Data Transform Analyse Graphs litles Windows Help

=& BB QA Q9 FETS

Case | Respondent emvl emi2 emd e ems growl grow2 grow3 growd man1 man2 man3 mand mar

S
L T e B B B e e B e B e
L e e B B B o e e e e e
L e e e B B e e e e e e
o e B B I B e B e e o
CE AR A A AR E R R A A R
[ e B I e B e e e
[ e e e I e e By e e e S
[ e T I ey R e ey ey
BRI R R R R
o B B I I B B B B B R R
N B T e e R A

1|48
12 |s8
13 |62
Data View  Variable View
Filter off Weights off ho Split
n P Type here to search

Figure 12.1. Location of the group split function in PSPP.
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e Select the variable for grouping (usually on a nominal scale) — for example, ‘Seniority’ in the

example
e Move it to the right-hand pane using the arrow
e Click “Organise output by groups”

+PSPP Turnower full.sav [DataSet1] — PSPPIRE Data Editor

Q929 PSS

IS
[
o

| Bpays
4 3 B payé

Split Fle

Analyze all cases. Do not create groups.

Compare groups.

1 Bpay? 0
Organize output by groups.
Bloyt —)

B loy2
| { Bloy3
' ? oy
x . | Bloys
[ position
.| Bage
| B gender
E Tenure_2Groups
| B Environment
" | BGrowth
E] Mangement
Bl Remuneration
| Dioyty

Data View Variable View

ﬂ A Type here to search

Figure 12.2. Adding a grouping variable.
e Click OK

I Current Status : Analysis by groups Is off

Groups based on:

'») Sort the file by grouping variables.
File is already sorted.

OK

Cancel

Reset.

In the output window, you will see that the grouping command has been executed. You can now run any test
of your choice, and the results for each group will be displayed separately.

In this example, we have 11 groups based on length of service, which means you will obtain 11 different

sets of results.

For example, to understand how the independent variables (environment, growth, leadership and

remuneration) are related to the dependent variable (loyalty), you can use correlation analysis.

To calculate the correlations for each group, proceed in the same way as before (as shown in Chapter 7)

£PSPP Turnower full.sav [DataSet1] — PSPPIRE Data Editor

Bivariate Correlations

I [ y ay Milities ¥
rowd
& 3DPQQ 9 BB o
B man2
B man3
B mand
: Bl mans
| B mans
B payt
.| Dpay2
| B3
+| B payt
| Bpays
| Bpays
4| Bpay?
— B loy1
‘| Bloyz2
:_ Bioy3
| Dloyt
1 Y By
| +| B position
~ [ tenure
| Bage
»| B gender
| T
4| Test of Significance

] *) Two-tailed One-tailed

Data View Variable View

H £ Type here to search

Figure 12.3. Correlation coefficient for each group.

+ Flag significant correlations
It b

Environment
Growth
Mangement
Remuneration

Loyatty
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Cancel

Reset

=

x
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The result will be 11 separate correlation tables for each group. The tables will appear in the order in which
the groups are listed:

Table 12.1

First correlation: For the length of service group: less than 1 year (n = 30)

EnvironmentGrowthManagementRemunerationLoyalty
Environment [Pearson Correlation|1.00 .29 A1 40 .52
Sig. (2-tailed) 124 (577 .031 .003
N 30 30 30 30 30
Growth Pearson Correlation|.29 1.00 A1 .54 44
Sig. (2-tailed) 124 .560 .002 014
N 30 30 30 30 30
Management [Pearson Correlation|.11 1 1.00 18 15
Sig. (2-tailed) 577 .560 351 425
N 30 30 30 30 30
RemunerationPearson Correlation|.40 .54 18 1.00 .65
Sig. (2-tailed) .031 002 351 .000
N 30 30 30 30 30
Loyalty Pearson Correlation|.52 44 15 .65 1.00
Sig. (2-tailed) .003 .014 425 .000
N 30 30 30 30 30

You can see that for new employees, three factors are significantly associated with loyalty — remuneration
has the strongest influence (r = 0.65 ***), followed by the working environment (r = 0.53 ***) and career
development (r=0.44 *)..............

Correlation for Group 4: 3-5 years (n=8)
Table 12.2

Correlation for Group 4: Length of service: 3-5 years (n = 8)

EnvironmentGrowthManagementRemuneration Loyalty

Environment [Pearson Correlation|1.00 .85 -.03 44 73

Sig. (2-tailed) .008 1940 270 .040

N 8 8 8 8 8
Growth Pearson Correlation|.85 1.00 |41 .59 .62

Sig. (2-tailed) .008 310 120 .099

N 8 8 8 8 8
Management [Pearson Correlation-.03 41 1.00 A48 .20

Sig. (2-tailed) .940 310 225 .633
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Environment/GrowthManagementRemunerationLoyalty

N 8 8 8 8 8
RemunerationPearson Correlation.44 .59 48 1.00 .85

Sig. (2-tailed) 270 120 225 .008

N 8 8 8 8 8
Loyalty Pearson Correlation|.73 .62 20 .85 1.00

Sig. (2-tailed) .040 .099 633 .008

N 8 8 8 8 8

Table 12.3
Correlation for Group No. 6: Length of service: 9-11 years (n=32)
Environment/GrowthManagementRemunerationLoyalty

Environment [Pearson Correlation|1.00 33 19 .36 49

Sig. (2-tailed) 067  |.286 .041 .004

N 32 32 32 32 32
Growth Pearson Correlation|.33 1.00 49 .58 .69

Sig. (2-tailed) .067 .004 .001 .000

N 32 32 32 32 32
Management [Pearson Correlation.19 .49 1.00 A48 .28

Sig. (2-tailed) 286 .004 .005 117

N 32 32 32 32 32
RemunerationPearson Correlation|.36 .58 48 1.00 .60

Sig. (2-tailed) .041 .001 .005 .000

N 32 32 32 32 32
Loyalty Pearson Correlation|.49 .69 28 .60 1.00

Sig. (2-tailed) .004 .000 |117 .000

N 32 32 32 32 32

You can see that for those who have been working for 9-11 years, three factors are significantly associated
with loyalty — the strongest influence is growth (r = 0.69 ***), followed by remuneration (r = 0.60 ***) and

the working environment (r = 0.6 ***). Therefore, it might be advisable to establish career development
programmes to improve employees’ opportunities for growth and only then to address other factors.

The output file contains 11 such correlation tables, and you can draw conclusions for each employee group.

The same can be done using regression analysis.
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13.Chi-square test

Research often makes use of nominal data to which the statistical analysis methods discussed above cannot
be applied. However, it is necessary to determine whether there is a relationship between variables measured
on a nominal or categorical scale.

Used when the variables are nominal (words; categories).
The chi-square test is used to check whether:
1) Two statistical characteristics are independent of one another — a test of independence;

2) The empirical distribution corresponds to the theoretical distribution — a one-variable test (goodness-of-fit
test).

13.1. Test of independence
Can be used to check whether two statistical variables are independent of one another — a two-sample test
(test of independence)

In the example, it might be interesting to answer the question of whether gender is related to an employee’s
position — to determine whether gender discrimination is taking place and whether men have a greater
chance of reaching a managerial position.

To perform a Chi-square test:

Under the ANALYSE menu, go to Descriptive Statistics and Crosstabs...

*PSPP Turnower full.sav [DataSet2] — PSPPIRE Data Editor - @& X

File Edit View Data Transform Analyse Graphs Utilites Windows Help

R B Q Frequencies..

Compare Means » Descriptives...
| Univariate Analysis... Explore... i
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1 5 3 Factor Analysis... 1 3 4 4 3 3 4 4 4 3

2 9 3 Reliability... 1 4 4 4 3 1 4 3 3 3
Regression »

g 1 P Non-Parametric Statistics L3 ! 3 i 4 4 3 i 4 * ¥

= 15 4 ROC Curve... 1 4 4 4 4 4 4 4 4 4

5 19 3 3 3 2 2 3 4 4 3 3 4 4 3 3

6 |20 3 3 3 4 2 4 4 4 4 4 4 4 4 14
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8 28 3 3 3 3 1 4 4 4 4 3 4 4 14 4

9 44 3 1 3 4 3 3 2 4 3 3 4 1 3 4

10 47 3 2 4 4 1 4 4 4 4 4 4 3 3 3

11 48 4 4 3 4 1 4 4 4 4 2 2 2 2 3

12 |58 3 4 14 4 1 3 4 4 4 3 4 4 4 14

13 62 3 13 3 4 1 3 3 3 3 1 4 4 3 4

Data View Variable View
Filter off Weights off No Split

. : . o008
n L Type here to search i ) SN a A~ ) P el E

Figure 13.1. Location of the independent samples (Chi=%test) in PSPP.

e In the window that opens, select the variables and drag them into the Rows and Columns boxes
using the mouse. It does not matter which variable is in which box.
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Figure 13.2. Introduction to groups.

Crosstabs

Rows
position

Crosstabs: Statistics

oK

x

e Clicking on Statistics will open the window shown below
e Select Phi
*PSPP Turnower full.sav [DataSet2] — PSPPIRE Data Editor
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Figure 13.3. Selecting Phi.

Clicking on Cells will open the window shown below
Select Expected

1

Continue

Cancel
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Crosstabs

Rows
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(Cell Display
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| None

Continue
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Cancel

Help Statistics. Cells... Help

Figure 13.4. Selecting Expected.
e Click OK

OUTPUT will generate the following table:

CROSSTABS

CROSSTABS /TABLES= position BY gender

MN 0011-01

/[FORMAT=AVALUE TABLES PIVOT /STATISTICS=CHISQ PHI /CELLS=COUNT ROW COLUMN

TOTAL EXPECTED.
Summary.

N [PercentN|PercentN [Percent
position * gender|224{100.0%10(0.0%  [224{100.0%

position * gender [count, row %, column %, total %, expected].

This row indicates that the actual number
position {female male [Total - of employees is 169 women and 31 men
employee|169.00 31.00 [200.00

166.96 (33.04 |00

84.50% 115.50% 1100.00% This row indicates the expected number
that would result if, taking into account the

90.37% (83.78% (89.29% difference in the samples, gender had no

75 45% |13.84% 189.29% effect —there would then be 167 female
and 33 male employees.

manager [18.00 6.00 24.00

b0.04 [3.96 00 The chi-square test measures whether the
differences between the actual number

75.00% [25.00% 1100.00% and the expected number are statistically

0.63% [16.22% [10.71% significant.

ThaA ciceeN MA7<N NC ~rlhAaviin lhala,

e R
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position female |male

Total

8.04%

2.68%

10.71%

Total 187.00

37.00

224.00

83.48%

16.52%

100.00%

100.00%100.00%

100.00%

83.48%

16.52%

100.00%

Chi-square tests.
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Statistic

Value|df

Asymp. Sig. (2-tailed)

Exact Sig. (2-tailed)

Exact Sig. (one-tailed)

Pearson Chi-Square

1.40 (1

236

——

Likelihood Ratio

1.27 |1

.260

Fisher's Exact Test

247

183

Continuity Correction

80 |1

372

Linear-by-Linear Association(1.40 |1

237

N of Valid Cases

224

Symmetric measures.

Category

Statistic

Valu

e Asymptotic standard error|

Approx. T

Approx. Sig.

Nominal by NominalPhi

.08

Cramer's V.08

N of Valid Cases

224

13.2. Goodness-of-fit test

Another option in the Chi-square test is the Goodness-of-fit test: to determine whether the sample
corresponds to the population

Go to Analyse -> Nonparametric Statistics -> Chi-square
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Figure 13.5. Location of the Goodness-of-fit function in PSPP.

In the analysis window, enter the variable “Gender”

By leaving the “All categories equal” option active in the Expected values window, the test will detect
deviations from a 50%/50% proportion.
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Figure 13.6. Selecting the ‘All categories are equal’ function.
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Figure 13.7. Results output.

Second option:
If the gender ratio in the organisation is 80% women and 20% men

In the Expected values log, select “Values” and enter the percentage corresponding to code 1
(women), click Add, then enter the percentage corresponding to code 2 (men), and click Add.

The test will determine the deviation from the 80%/20% ratio.
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Figure 13.8. Adding proportions.
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Figure 13.9. Output results.
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14.Saving the results of the PSPP analysis

When you have finished, don’t forget to save your results. Unlike SPSS, PSPP does not allow you to
save the Output as a separate file. You must therefore save the results by exporting them as an

OpenDocument or PDF file.

To save the accumulated results of PSPP Output, proceed as follows:

* Open the File menu, click on Export

* In the window that appears, click on ‘Infer the type from extensions’

* Select OpenDocument
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Figure 14.1. Saving results.

This will save all the results of the PSPP analysis in the editable Word document. These results will
be required for inclusion in your research report (including your Bachelor’s or Master’s thesis).

Please note that the saved document will contain absolutely everything you have done, including the
commands. Only the necessary information should be included in the research report or Master’s
thesis, and the tables should be formatted so that they are visually easy to understand.

For example, a correlation table in a research report should look like this:

Table 14.1
Pearson’s correlation coefficients between variables
Environment |Growth Manager Remuneration
Environment 1.00
Growth 28*** 1.00
Manager 28%** ABF*F* 1.00
Remuneration .38*** H52*** A5*** 1.00
Loyalty 28*** H5Q*x** ABF** 58***
*** 5ig<0.000

The results of other tests should be treated in a similar manner.

When including the results of statistical analyses in a Study Paper, the terms must be translated into
Latvian. The original PSPP tables and untranslated text may only be used in the appendices.
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