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Project “Recursos docentes accesibles” —accessible teaching documents—  is an action 

within the Teaching Improvement and Innovation Program at University of Barcelona, whose 

broad objective is providing templates for the creation of most widespread teaching 

documents, and easy procedures to create alternate versions of them. Those alternate versions 

will include changes in colour, fonts or other presentational attributes and also conversions to 

different digital formats, thus promoting inclusive education in the university by the 

integration of alternative formats in everyday contents.   

 

Within the mathematics context, this broad objective imposes specific requirements for 

mathematical notation/formulae. Most word processors process mathematical 

notation/formulae through a proprietary codification system or, even, through graphical 

formats procedures, so they are not suitable for assistive technologies like screen readers or 

screen magnifiers (JAWS). This situation imposes a severe barrier for blind and low vision 

students when using learning resources within mathematics area. People with dyslexia or 

ADHD could also benefit from screen readers or changes in presentation when reading 

mathematical notation/formulae in order to understand them better –even when, for those 

groups, this solution is not essential. 

 

For a long time, solutions oriented to generate Braille formats have been considered the most 

convenient for visually impaired students to access the mathematical content, and, 

specifically, the mathematical expressions (Pontelli & Palmer 2004, and surveys of Jayant in 

2006, and Karshmer, Gupta & Pontelli in 2007 which have not been formally published yet). 

Lately, these solutions have been questioned, as in (Sources & Ferres 2012), which consider 

them “an expensive and/or slow technology”. Alternative solutions help produce renderized 

audio of electronic documents. For low vision students, most effective solutions focus on 

expression magnifiers. 

1 Methodology 

A testbed was designed with two main components:  

 

 A selection of 139 different formulae, with a good coverage of symbols and 

expressions, based on the formulas offered  by LibreOffice Math 3.3.2, which 

distinguishes 11 different sets of formulae.  

 A selection of three text processors with specific capabilities for processing 

mathematical notation: MS Word 2007 (12.0.6661.5000) SP3 MSO (12.0.6662.5000) 
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and LibreOffice Math 3.3.2, for office documents; and Latex MiKTeX 2.9 

TeXnicCentre 1.0, for Latex documents. The selection was based on the results of a 

survey on the tools commonly used by faculty members in the Department of 

Mathematics of University of Barcelona.     

 

All the formulae were processed within the editors, in order to obtain evidences of capability 

and quality on viewing them and listening to them. In the case of MS Word 2007, formulae 

were tested both on a regular version of the editor, and on an empowered version with 

MathType 6.0c., from Design Science, a formula editor that allows the creation of 

mathematical notation for inclusion in desktop and web applications.  

 

Once all the formulae were processed with the three editors, results were converted into 

MathML, in order to view and listen to them on different internet browsers. All converted 

formulas were tested on Firefox (on Windows), Opera  (on Windows) and Safari (on MAC), 

which have native support for MathML. After this first test, LibreOffice was discarded as an 

option. Further tests were done with MS Word and LaTex on IE with MathPlayer plugin.  

The test was performed during November 2012, when presentational results were gathered 

and, in the case of MathPlayer, also results of listening. The evaluation of results involved 

two different indicators: quality of displays for user visualization and quality of reading for 

user audition. For the first indicator, values were: not acceptable display; acceptable display; 

and best display. For the second indicator, values were: MathPlayer doesn’t read the formula; 

MathPlayer reads the formula partially; MathPlayer reads the formula correctly. In this 

second indicator, the listening was carried out by choosing Spanish language and “reading for 

the blind” setup option. We have also conducted tests in other languages (e.g. English) and for 

different settings (e.g. low vision and dyslexia), which are not reflected in the final results. 

 

Results of the tests have been consolidated in an Excel table. Values for indicators are 

represented both through textual expressions and chromatic codes. 

2 Results 

Results show that MS Word empowered with MathType is the best solution in terms of 

number of symbols correctly interpreted; quality of displays for visualization; and quality of 

readings for audition.  

 

Even when 6 of the selected mathematical expressions were not covered by 

MSWord+MathType, this last solution provides better displays than LibreOffice. It's worth 

noting the high quality in visualization of big operators (\sum, \prod, \coprod…) and resizable 

delimiters. 

 

LaTex MiKTeX 2.9 can’t process 11 of the selected mathematical expressions. By default 

LaTex exports formulas in a nonstandard typography which hinders understanding in viewing 

and in Mathplayer listening, but this can be corrected in the conversion process.  
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As for browsers, visualization on IE+MathPlayer of expressions processed by 

MSWord+MathType is the best solution, although Firefox alone gives better results in 

comparison with any other browser without plugins.  

 

Opera shows the worst results in recognizing expressions which have been processed by Math 

LibreOffice 3.3.2 and MS Word 2007, and also in rendering symbols, especially in the cases 

of accents and delimiters. Only for expressions processed by LaTeX MiKTeX 2.9, the results 

obtained with Opera are better than those obtained with Firefox. 

 

Results in viewing with Safari are quite good, as only 13 expressions processed with MS 

Word 2007+MathType generate not acceptable displays, and 9 expressions processed with  

LibreOffice-Math generate not acceptable displays. The overall negative aspect that should be 

noted is that expression accents are too distant from letters, and they don’t resize when it’s 

needed. 

 

Concerning the quality of reading for user audition, tests on MS Word 2007+MathType and 

LaTeX MiKTeX 2.9 (both on IE+MathPlayer) give the results shown in the following table. 

 

Table num. 1: Results of tests on reading for user audition 

 Formulas not 

supported by the 

editor 

MathPlayer 

doesn’t read the 

formula 

MathPlayer 

reads the 

formula partially 

MathPlayer 

reads the 

formula 

correctly 

MS Word 2007 

+ MathType 

6 6 11 116 

LaTeX MiKTeX 

2.9 

11 66 33 29 

As you can see, results are far better for the combination MS Word 2007 + MathType. 

Dysfunctions focus on expressions that include small fractions (e.g., a/b 4/3 ...) and 

expressions that include symbols | I {} as delimiters. 

3 Further work 

Test results will allow us to deliver evidence-based advice to the University professors (and, 

specially, to the Department of Mathematics) on best options for accessible mathematical 

formulas within teaching resources. Also, we will advise blind or low vision students about 

the best options for optimum viewing and listening resources containing mathematical 

formulas. In addition, some models devoted to mathematical formulae will be included in the 

catalogue of accessible materials for teachers within the University and advice on how to 

convert Latex formulas and how to create formulas with MathType will be disseminated.  

 

Next steps in our project envisage developing solutions to make mathematics manipulation 

processes accessible, further than processing, viewing and reading of mathematical 

expressions, in inclusive education contexts (Tsonos et al. 2009)  (Alajarmeh et al. 2011). 

 

A final point is that we are planning to provide access to result data for external querying and 

operating. 
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