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Appendix C

Free and Open-Source 
Statistical Software
CHAPTER OBJECTIVES

 1. Explain why free and open-source software is helpful for statistical analysis.

 2. Compare and contrast PSPP and Statistical Package for the Social Sciences (SPSS)  
when approaching the main statistical tests discussed in the textbook.

 3. Compare and contrast R and SPSS when approaching the main statistical tests  
discussed in the textbook.

 4. Explore other free and open-source statistical software options.

Since publication of the first edition of Quantitative Research Methods for Communication: A Hands-On Approach, we have 
been searching for alternative statistical software packages that suit the needs and budgets of quantitative researchers.  
Although many free or open-source statistical software packages are available on the Internet, the two that we recom-
mend are PSPP and R. Although we talked about these two software packages in various places throughout this book, we  
focused our attention on two more traditional statistical software packages: IBM’s Statistical Package for the Social  
Sciences (SPSS) and Excel. In the first edition of this book, we also included Statistical Analysis System (SAS), but quickly 
realized that most people using this textbook were not actively using SAS for educational purposes.

We chose to include information on PSPP and R within this book because both of them are, first and foremost, free. 
Some of the more traditional statistical software packages are very expensive and are not cost-effective for some students 
and professors. Furthermore, some schools have even stopped providing undergraduate and graduate students access to 
some of the more expensive software packages, so PSPP and R are good alternatives.
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PSPP and R are also good pedagogically speaking as well. PSPP, on the one hand, 
is written in a fashion that closely resembles SPSS, so students learning on PSPP can 
cross-transfer their computer skills to SPSS if they get the opportunity to further their 
statistical training. R, on the other hand, is a very powerful programing language and 
quickly becoming a software powerhouse internationally. In fact, R can do everything 
from simple descriptive statistics to advanced multivariate modeling, so students 
learning on R could use this program for all of their statistical needs from a beginning 
undergraduate course through a career in academia. The rest of this appendix discusses 
some of the nuances of both PSPP and R.

PSPP

PSPP is an open-source statistical package built on the same basic principles and 
functionality as SPSS. As an open-source alterative, the program is freely available 
for everyone under a GNU license through the Free Software Foundation. While 
you can burn copies of the software and have them available for purchase in your 
college/university bookstore (see the GNU policy on “free” - https://www.gnu.
org/philosophy/free-sw.en.html), you can also make it freely available from your 
own website (like we’ve done) or direct students to download the software for free 
from the PSPP website. PSPP is available for both Windows and Apple operating 
systems, so everyone can easily download and install the software and be up and 
running in no time.

In these times when colleges and universities are drastically slashing budgets for 
software and other technical equipment, relying on open-source alternatives is very 
important. Thankfully, PSPP has filled a very important gap that is perfect as a sub-
stitute for SPSS. One note of caution, however, is needed. PSPP does not, nor will it 
ever, have the same complete functionality as SPSS. As a statistical tool, it is quite 
limited and does not have the same breadth of statistical features as proprietary soft-
ware packages. But for a basic communication research course, it works very well as a 
substitute package.

In this section, we examine downloading and installing PSPP, the basic PSPP inter-
face, and statistical analyses using PSPP.

Downloading and Installing PSPP
Downloading and installing PSPP is pretty easy whether you are installing the  
software on a PC or Mac computer. Start by going to the PSPP project’s main  
website (http://www.gnu.org/software/pspp/pspp.html). Once you are on the  
website (Figure C.1), you’ll find hyperlinks for a variety of different options. The one 
that we’re most concerned with at this point is getting and downloading PSPP, so 
select the one that is circled in Figure C.1, which his titled “Get PSPP.”
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PSPP

Once you’re on the Get PSPP webpage (Figure C.2a), you’ll need to scroll through 
the list of operating system options and find the one that corresponds to your comput-
er’s operating system. If you have a PC running Windows, then you’ll want to select 
“Another Mingw-based version” (Figure C.2b). You then want to download the most 
recent build. When we wrote this appendix, the most recent build was on December 
13, 2011, so we could have selected “PSPP-Master-2011-12-13” or the “PSPP-Master-
single-user-2011-12-13” file (Figure C.2c). The single-user file is necessary only if you 
do not have administrative privileges on a given computer. Once you select the appro-
priate build, you will be taken to a downloading website called SourceForge (Figure 
C.2d). After five seconds (depending on your web browser), you will either receive a 
pop-up window (Figure C.2e) or a notification within the browser that a file is ready 
for download (Figure C.2f). Once you have downloaded the file, you can launch it and 
follow the onscreen instructions to install the program.

If you’re running a Mac computer, you’ll need to follow the instructions for the “Disk 
Image Installers” installation. 

Both PC and Mac files are easily downloaded and installed, so this process should 
be fairly easy for you. If you run into trouble installing the program, we recommend 
talking to a computer specialist on your campus who is familiar with your comput-
er’s operating system. Because PSPP is an open-source software package, there is 
no support hotline. However, there is a PSPP wiki (http://pspp.kiberpipa.org/wiki/
doku.php) and a pretty extensive user guide (http://www.gnu.org/software/pspp/
manual/pspp.pdf).

FIGURE C.1
PSPP Main Website
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FIGURE C.2A
Get PSPP Main Page

FIGURE C.2B
Windows and Mac Options

FIGURE C.2C
Select Version
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PSPP

The Basic PSPP Interface
If you are familiar with Microsoft Excel or SPSS, then understanding the basic inter-
face of PSPP is pretty easy. The program itself is designed to look and feel like any 
other spreadsheet program or statistical software package with a graphic user interface 
(GUI). Figure C.3 contains the main page of PSPP with the Recoded Data Set for the 
textbook open. You’ll notice that if you look at the PSPP main page and the SPSS main 
page (Figure 8.4) the layout is identical.

Although the layout may be identical, we should note that the functionality between 
PSPP and SPSS is different. SPSS is a much more comprehensive statistical package and 
contains a considerable number of statistical options that PSPP does not. Remember, 
PSPP is an open-source software project with programmers from around the world par-
ticipating in it as a hobby. Although these hobbyists have been improving the software 
since it originally launched in 1997, the program is still being developed and enhanced. 
As such, it is important to come back to the PSPP website periodically to ensure that 
you have the most recent build of the software itself. With each new build, you will need 
to download and reinstall the software.

FIGURE C.2D
Redirect

FIGURE C.2F
Download File

FIGURE C.2E
Save File
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So, beyond the basic interface looking similar, the statistical functionality is also very 
similar to that of SPSS. For example, you can manage your data in the same fashion that 
you can with SPSS by examining either “Data View” or “Variable View” at the bottom 
left hand of the screen. When you load a dataset, the data are always shown to you in 
Data View. If you want to easily manage your data, click on Variable View (Figure C.4). 
In Variable View, you can see a number of factors related to your dataset. We’ve specif-
ically circled three column headings at the top that are especially important for data 
management purposes.

The first column circled is titled “Name.” The Name column is what you label each 
individual variable within the dataset. You’ll notice in this image that we start with 
the name “ID,” which corresponds with the ID number of each participant in the 
study, from 1 to 654. After the ID, we have the 24 items of the Personal Report of 
Communication Apprehension–24 and first two items showing of the Generalized 
Ethnocentrism Measure. Notice, when we enter the data, that we have to number 
each and every item on a separate measure, so the item names start at “prca1” and go 
through “prca24” and so on.

The second column circled is titled “Label.” The Label column allows the 
 researcher to type in more descriptive terms for each variable. For the first variable, 

FIGURE C.3
PSPP Main Page
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PSPP

we typed in the label “Identification #” to ensure that users would know what the 
less descriptive name “ID” stood for within the dataset. You’ll notice that we don’t 
label every item with a different name because this almost becomes overkill. How-
ever, if you scroll to the bottom of the dataset, you’ll find that we do provide com-
prehensive labels for each of the summed variable totals. You can see these labels 
in Figure C.5.

The third column circled in Figure C.3 is titled “Measure.” This column helps 
a researcher organize the various variables in the four levels of variables into 
three distinct groupings: nominal, ordinal, and scale (interval/ratio). If you scroll 
through the entire dataset, you’ll see that most of the variables are listed as scale 
data because they generally are part of an interval measure. However, if you look in 

FIGURE C.4
PSPP Variable 
View
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Figure C.6a, you’ll see that the variable political affiliation is defined as a nominal 
variable.

While not circled in Figure C.4, there is another very important column for you to 
understand the Variable View in PSPP. In Figure C.6a, you’ll see that we have circled 
the “Values” column. If you remember from your results looking at SPSS earlier in the 
textbook, instead of seeing biological sex represented as “1” or “2” in various printouts, 
you actually see the labels “female” and “male.” To get these labels to exist in PSPP or 
SPSS printouts, we need to provide those labels here. Figure C.6b shows you the labels 
dialogue box for biological sex. In this dialogue box, you can see that when we origi-
nally coded the data, males in the sample were coded as “1” and females in the sample 
were coded as “2”. Now if we run a frequency table of the female and male breakdown 
of the sample, we’ll see the words “female” and “male” appear in the frequency table 
instead of the numerical values (Figure C.6c).

Now that we’ve explained the basic user interface of PSPP, let’s examine some of the 
statistical analyses possible in PSPP.

FIGURE C.5
PSPP Variable 
View—Labels
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PSPP

FIGURE C.6A
Values Column

FIGURE C.6B
Values Dialogue Box

FIGURE C.6C
Frequency Table
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Statistical Analyses Using PSPP
PSPP is a pretty comprehensive statistical program. All of the statistical tests that we 
demonstrate in the book and the online materials (with the exception of those in Ap-
pendix E) can be conducted using PSPP. Figure C.7 shows a comprehensive list of the 
different tests that can be conducted in PSPP.

Running statistics in PSPP is very similar to running statistics in SPSS. In fact, the 
basic process starts the same. In SPSS, all of the tests we discussed were under the “Ana-
lyze” drop-down menu, which is also true in PSPP. Figure C.8 shows you the “Compare 

Bivariate Correlation 
Descriptive Statistics

Mean
Median
Mode
Minimum
Maximum
Range
Skewness
Kurtosis
Variance
Standard Deviation
Standard Error Mean
Sum

Factor Analysis
K-Means Cluster Analysis
Linear Regression
Non-Parametric 

Chi-Square
Binominal
Runs
One-Sample Kolmogorov-Smirnov Test
Two-Related Samples Tests
Tests for Several Related Samples

One-way Analysis of Variance
Reliability
ROC Curve
t Tests

One Sample
Independent 
Paired 

FIGURE C.7
Statistical Tests 
in PSPP
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R

Means” menu in the Analyze drop-down menu. You’ll notice that the PSPP menu is 
considerably shorter in terms of the number of statistical categories when you compare 
it to the Analyze menu seen in SPSS.

Not only is PSPP’s Analyze drop-down menu designed to be used in a fashion similar to 
SPSS, the processes you use to run the different statistical tests and then the printouts of the 
results also looks the same. Again, you can use all of the information within the chapters of 
this book related to SPSS as a general guide for running and interpreting results in PSPP.

R

R is one of the most powerful free open-source statistical software packages anywhere. 
In fact, R is quickly becoming a force to be reckoned with. To learn more about the 
prominence of R in various research capacities, check out Robert A. Muenchen’s 
(2010a) article “The Popularity of Data Analysis Software.” But we’re betting you’re not 
here to learn about R’s popularity, but to learn how to use R. Well, we are not R experts. 
In fact, we have a steep learning curve (just like you do) ahead of us if we’re going to 
become proficient at using R.

According to Kurt Hornik (2011), R, first and foremost, is a computer language that 
stems from a language originally developed at Bell Labs by Becker, Chambers, and 
Wilks called S in combination with Sussman’s Scheme programming language. R itself 
was developed by a working team at the University of Auckland, New  Zealand. Since 
the mid-1990s, a group of computer scientists and statisticians called the “R Core Team” 
have continuously updated the source code database making R a growing  statistical 
software that can be utilized by anyone for free. Furthermore, the international nature 
of R has caused it to become a widely used statistical software language similar in 
size and scope to SAS. Thankfully, we will not need to learn the software language to 
utilize the basic statistical properties of R itself.

In this section, we examine downloading and installing R and R-Commander, the 
basic R-Commander interface, and statistical analyses using R-Commander.

FIGURE C.8
PSPP Analyze Menu
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Downloading and Installing R and R-Commander
The first step in downloading and installing R is to visit the R website (http://www. 
r-project.org/). When you arrive at the website, you’ll see a variety of hyperlinks 
(Figure C.9). Find the hyperlink (circled in Figure C.9) that says “download R.” Once 
you’re on the download page, you’ll see a variety of CRAN (Comprehensive R Archive 
Network) Mirror sites that you can choose from (Figure C.10a). Depending on where  
you are in the world, you’ll want to select a CRAN Mirror site that is closer to you 
geographically. The closer a mirror site is to you, the faster the download time will be 
(generally speaking). Another factor that affects download time is the amount of server 
allotment the CRAN Mirror is given at the hosting institution. If you ever find one CRAN 
Mirror site taking forever, try a different one. Obviously, the speed of your own Internet 
connection will also affect the download times. In Figure C.10b, the cursor is pointing 
to the CRAN Mirror hosted by Carnegie Mellon University, which is one of the oldest in 
the United States and has pretty fast download speeds for those of us in America.

We should also mention a proprietary version of R, which comes with software sup-
port, called Revolution. Revolution (http://www.revolutionanalytics.com/) is freely 
downloadable for students and faculty, and you can then purchase a technical support 
plan as necessary. Revolution is the same basic R engine; it’s just designed to be a little 
more accessible for those in business and education who need technical assistance.

When you select your CRAN Mirror, you will find a webpage that looks similar to 
what you see in Figure C.10c. Depending on whether you are installing R on a PC, 
Mac, or Linux machine, click the appropriate hyperlink. For our purposes, we’re going 

FIGURE C.9
R Home Page
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R

to select PC (Figure C.10d). You’ll want to follow the hyperlink titled “install R for the 
first time.” If you are a programmer and want the specific build specifications, then the 
other links could be useful, but everyone else will want to install R for the first time.

As of January 1, 2012, when this appendix was written, the last complete build of 
R was version 2.14.1 for Windows. Obviously, this number will change depending on 
when you purchase this book, so do not be surprised if this number has gone up by 

FIGURE C.10A
CRAN Mirrors

FIGURE C.10B
Select a CRAN Mirror Site
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FIGURE C.10C
Download Instructions and Links

FIGURE C.10D
R for Windows

the time you are reading this appendix. At this point, just click the hyperlink “Down-
load R 2.14.1 for Windows” (Figure C.10e), and then click the “Save File” function 
(Figure  C.10f). Once the download is complete, just launch the executable file and 
follow the onscreen instructions for installing R.
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The Basic R-Commander Interface
Unlike PSPP, when R is finished downloading, you are not really done installing R. 
The first time you launch R, you’ll be presented with the screen you see in Figure 
C.11. At this point, you need to do a couple of other installs before we can actually 
start utilizing R.

First, you need to go to the drop-down menu titled “Packages” and then select “Install 
package(s)” (Figure C.12a). You will then be asked to once again select a CRAN Mirror 
site for the rest of your installation period (Figure C.12b). Once you have selected the 
appropriate CRAN site, you will then be presented with a long list of possible packages  

FIGURE C.10E
R-2.14.1 for Windows

FIGURE C.10F
Save File
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that you can install. Scroll down the list until you find the one called “Rcmdr,” or 
R-Commander (Figure C.12c). Select Rcmdr, and click OK. Immediately, the program 
will start downloading Rcmdr for you into R.

Once Rcmdr has finished downloading, you can now load the package. Once 
again, go up to the “Packages” drop-down menu, and this time, select “Load Pack-
age” (Figure  C.12d). You will then be presented with a pop-up menu that contains 

FIGURE C.11
R Main Page

FIGURE C.12A
Install Packages
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R

FIGURE C.12B
Select CRAN Mirror

FIGURE C.12C
Rcmdr
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FIGURE C.12D
Load Package

FIGURE C.12E
Installed Packages
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all of the preloaded R packages (now including Rcmdr). Find Rcmdr, and click OK 
(Figure C.12e). Because this is the first time you are loading Rcmdr, there are a number 
of other packages that Rcmdr needs to load for you to use the program. You will be 
shown a warning message (Figure C.12f) telling you that other packages are needed; 
just click OK. You will then be presented with another dialogue box asking you where 
you want to load those other packages from (Figure C.12g). If you have just down-
loaded Rcmdr from a CRAN Mirror site, click OK, and the program will immediately 
start downloading the necessary packages.

Statistical Analyses Using R-Commander
Figure C.13 is what the loaded version of Rcmdr looks like. You’ll notice that the GUI 
is quite different from what you are used to seeing in SPSS, PSPP, or Excel. As such, it 
does take a little bit of an adjustment. So, let’s start by loading the R dataset that goes 
along with the textbook.

To load a dataset, go to the drop-down menu in Rcmdr titled “Data,” and then select 
“Load Data Set” (Figure C.14). You will then need to search your hard drive for the 
dataset and click OK. At this point, the dataset will be loaded; however, you will not 
see the dataset in the main screen like you do in other software packages. If you want 
to see the dataset, there are two buttons at the top of Rcmdr to help you view your data. 
The first button is titled “Edit data set,” and allows you to actually change the numbers 

FIGURE C.12F
Rcmdr Warning Screen

FIGURE C.12G
Install Missing Pack-
ages Dialogue Box
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within your dataset (Figure C.15). When you click on this button, an editable spread-
sheet with all of your variables pops-up (Figure C.16). The View data set button will 
present you with a similar pop-up window, but you will not be able to edit the informa-
tion within the window.

As for calculating statistics within R, instead of going to the “Analyze” button, 
you will click on the “Statistics” button. For example, if you want to calculate the 
frequencies of females and males within the dataset, you’ll go to the Statistics drop-
down menu, choose “Summaries,” and then click on “Frequency distributions” 

FIGURE C.13
R-Commander 
(Rcmdr) Main Screen

FIGURE C.14
Load Dataset
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(Figure C.17a). In the Frequency Distributions dialogue box, you’ll see all of the 
variables within the dataset listed alphabetically (Figure C.17b). Scroll down until 
you find the variable titled “sex,” highlight it, and then click OK (Figure C.17c). Once 
you’ve done that, you’ll see that the output is now available in the R-Commander 
main screen in the Output Window. The first thing you’ll notice about this output 
is that it is not presented in user-friendly tables like you see in SPSS, PSPP, or Excel. 
Instead, the information is presented to you in writing. Next to the two arrows in 
Figure C.17d, you’ll see the results first for the frequency counts and then for the 
percentages of females and males in the sample. Notice that it does not provide you 
with information on missing data.

A Note On Other R Packages
Now that we’ve looked at the basic functionality of R, we highly encourage you to play 
around with Rcmdr and become familiar with where all the drop-down menus are in 
this program. Again, it’s distinctly different from the other three software programs 
discussed in the book, so it does take a little more learning than we can present here. 

FIGURE C.15
Editing and View Data Menu

FIGURE C.16
Viewing and Editing 
Dataset
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FIGURE C.17A
Statistics Menu

FIGURE C.17B
Frequency Distribu-
tions Dialogue Box

FIGURE C.17C
Frequency Distribu-
tions Dialogue Box—
Sex Chosen

To help you learn more about R, there are a number of great books and articles on the 
subject that can be purchased or downloaded (Fox & Weisberg, 2011; Hogan, 2010; 
Muenchen, 2009, 2010a, 2010b).

One of the nice aspects of R is that it is very versatile, and there are hundreds of 
different add-on statistical packages that you could theoretically use. As someone who 
is just learning quantitative research methods, probably all that you need at this point 
is Rcmdr. In fact, Rcmdr has many advanced features we do not even come close to 
exploring in this text. However, R can be expanded as your knowledge of quantitative 
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Conclusion

research methods expands. All of the advanced statistics discussed in Appendix E have 
packages that can be installed into R to help you run those tests. However, once you 
start delving into statistics outside of Rcmdr, you’ll also need to become more versed in 
R as a programming language as well.

Because R is a constantly growing and evolving software package, we recommend 
reading The R Journal to learn more about the basic and advanced statistical computing 
packages available to users (http://journal.r-project.org/). One of the interesting and 
problematic aspects of R is that anyone can create and upload a new statistical package. 
To maintain some level of quality of control, we recommend only using those statistical 
packages that have articles within The R Journal discussing those packages and their 
statistical attributes.

FIGURE C.17D
Frequency Results

CONCLUSION

This appendix has shown you two op-

tions for free and open-source statistical 

software. Although both PSPP and R have 

their strengths and weaknesses, either 

can be used for learning basic quantita-

tive communication research. Whatever 
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statistical package you use, you’ll need 

to spend time becoming comfortable 

with the software.

Beyond SPSS, Excel, PSPP, and R, how-

ever, are a range of other statistical soft-

ware packages that are equally viable. 

For example, the very first edition of 

the textbook included how to use SAS 

instead of Excel. One of our coauthors 

primarily uses STATA in his research be-

cause it contains a very robust statistical 

software package for a low cost (when 

compared to other software packages). 

Figure C.18 contains a list of other free 

and open-source statistical software 

packages.
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Software Name Software Website

Gnumeric Spreadsheet http://www.gnumeric.org/

jamovi https://www.jamovi.org/

JASP* https://jasp-stats.org/

MicrOsiris http://www.microsiris.com/

OpenStat http://openstat.info/OpenStat_Features.htm

Salstat https://www.salstat.com/

SAS University Edition* https://www.sas.com/en_us/software/university-edition.html

SOFA Statistics http://www.sofastatistics.com/home.php

Statcato http://www.statcato.org/statcato/index.php

Statistical Lab http://www.statistiklabor.de/en/

*  Our top picks.

FIGURE C.18
Free and Open-Source 
Software


