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Abstract 

The blind community usually has to face some difficulties in the learning process. Statistics teaching is a 
clear example since it often relies heavily on formulas and charts. In this work, we present a webpage which 
facilitates an accessible learning of theoretical and practical Statistics concepts. It includes several guides 
which help the student with fundamental concepts and shows how to apply them using well-known statistical 
software. In addition to being adapted for an optimal accessibility, the contents cover the use of BrailleR, a 
library specifically designed for generating descriptive text from the usual graphical elements. The platform is 
of great help to college students in general and blind students in particular. 
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1 INTRODUCTION 

Nowadays, modern virtual environments facilitate the learning process for people with different physical and 
functional limitations. In this work, we focus on blind people and their ability to learn statistics (Godfrey and 
Loots, 2015). 

We have been collaborating over the last years in an educational innovation project of our university whose 
main objective is teaching statistics and their application via different softwares. Specifically, we use SPSS, 
R, RStudio and RCommander. In order to design an accessible website, we have been in contact with 
Fundacion ONCE, the National Organization of Spanish blind people, which has helped and supported us 
with the realization of this project. 

We will be working both with the SPSS and R softwares. SPSS is a well-known software for statistics which 
is able to work with big databases. It has a simple interface for most functions, although on the other hand it 
is a proprietary software. Therefore, we find R a comparable open source alternative. 

The term R refers to a computational environment for statistical analysis and chart generation and also to the 
programming language used by said environment. It was created in 1993 and it is one of the most used 
programming languages for scientific research. In addition, different packages can also be loaded with 
specific statistical and graphical functions. 

Closely related to R we find RStudio, which was launched in early 2011 and it is a free and open source 
integrated development environment for R which provides a friendly interface. This interface includes in a 
single window the script, the console, the memory and the manual even though we are still able to achieve 
the same goals as when writing code directly with R. We also find RCommander which is an R package 
which allows us to manipulate the data and carry out statistical analyses via simple drop-down menus. It can 
be used as a learning environment for numerous statistics courses. 

R offers valuable tools for the blind community to carry out statistical analysis in an accessible manner. We 
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have also been working lately on a very important factor for this matter: using the BrailleR package (Godfrey, 
2013; Godfrey et al., 2018). BrailleR is an R package whose purpose is generating text descriptions along 
with the graphical content which is usually returned. 

2 CONTENTS 

Throughout this section, the diverse contents included in the website, which can be accessed at 
https://wpd.ugr.es/~bioestad/ , will be described. Their purpose is to offer theoretical and practical Statistics 
knowledge. The different design choices taken regarding accessibility for the blind community will also be 
addressed. Please take into account that this innovation project is still in development and thus the guides 
will be expanded and new courses will be added in the future. 

Note: The screenshots included are in Spanish since that is the language used for the initial development of 
the site. 

2.1 SPSS Guide 

The course shown in Fig. 1 includes a guide in order to learn how to use the SPSS software throughout 8 
lessons which cover its basic use as well as advanced techniques like cluster analysis. These include guided 
exercises as well as proposed exercises. However, SPSS relies heavily on its Graphical User Interface so it 
is recommended for the blind community to use the software described in the following courses instead. 

 

Figure 1: SPSS guide screenshot 

2.2 R-Studio Guide 

The course shown in Fig. 2 covers the required knowledge in order to use the R-Studio software. The user 
learns with its 5 lessons how to install the required packages as well as how to apply the main functions for 
statistical analysis. Along its theoretical content, as well as the guided and proposed exercises, some tables 
and formulas which are fundamental for a full comprehension of the concepts are included. In those cases, 
either they are formatted with a HTML structure that the software guiding blind users can easily interpret, via 
MathJax (Cervone et al., 2016), or auxiliary files with text transcriptions are included. 

https://wpd.ugr.es/~bioestad/
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Figure 2: R-Studio guide screeshot 

2.3 R-Commander guide 

R-Commander offers an alternative Graphical User Interface for the R environment. This interface relies on 
simple menus so it may be even more suitable for the blind community. The guide shown in Fig. 3 is adapted 
as well for a better accessibility. 

 

Figure 3: R-Commander guide screenshot 

2.4 R guide 

A guide for the use of the base R software is also included, as shown in Fig. 4. This alternative relies mainly 
on the console, which is of course text based. This aspect would be highly beneficial for a blind user while 
keeping all the functionality of the previously described software as explained in the 7 lessons of the guide. 
The only exception would be the graphical content, such as charts, but this issue is addressed in the next 
guide. 
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Figure 4: R guide screenshot 

2.5 BrailleR guide 

This would be the main go-to guide for a blind student in order to learn how to apply computational analysis 
functions in Statistics. It also includes basic R concepts so it can be used as a starting point. However, it 
focuses on the advantages of the BrailleR package which can generate descriptive text results for several 
statistical analyses and charts, as shown in Fig. 5. The contents of this course are of course adapted as the 
rest of the site so the information included in important tables and formulas is not lost on those with vision 
impairment. 

 

Figure 5: BrailleR guide screenshot 

2.6 Specific Courses 

The webpage also includes some courses about specific fields and concepts such as Biostatistics (see Fig. 
6), experimental design or Chemistry. These are being used by professors at the University of Granada for 
their classes. In particular, the Chemistry course was motivated by the presence of a blind student who can 
now benefit from it. 
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Figure 6: Biostatistics course screeshot 

3 CONCLUSIONS 

Thanks to the website, a large amount of information explaining basic statistics and inference concepts in a 
clear and concise manner is available to anyone, including blind people. We are also developing solved and 
proposed exercises in which each step is explained for a better understanding of the topics. 

These tools are especially useful for teaching statistics courses at college degrees since they cover the 
required content, including the theory topics and their corresponding application with the software, in a way 
that is effective and accessible for everyone. 

 

 

REFERENCE LIST 

Cervone, D., Krautzberger, P., & Sorge, V. (2016). Towards universal rendering in MathJax. In Proceedings 
of the 13th International Web for All Conference (pp. 1-4). https://doi.org/10.1145/2899475.2899494 

Godfrey, A. J. R. (2013). Statistical Software from a Blind Person's Perspective. R J., 5(1), 73. 
https://doi.org/10.32614/RJ-2013-007  

Godfrey, A. J. R., & Loots, M. T. (2015). Advice from blind teachers on how to teach statistics to blind 
students. Journal of Statistics Education, 23(3). https://doi.org/10.1080/10691898.2015.11889746  

Godfrey, A. J. R., Murrell, P., & Sorge, V. (2018, July). An accessible interaction model for data visualisation 
in statistics. In International Conference on Computers Helping People with Special Needs (pp. 590-
597). Springer, Cham. https://doi.org/10.1007/978-3-319-94277-3_92  

https://doi.org/10.1145/2899475.2899494
https://doi.org/10.32614/RJ-2013-007
https://doi.org/10.1080/10691898.2015.11889746
https://doi.org/10.1007/978-3-319-94277-3_92

