


















important to follow up this study with a survey administered to a 
larger group of participants, to verify some of our findings. 

The navigation challenges identified in this study illustrate the 
need for further research on improving the usability and 
accessibility of current IDEs. For example, participants showed 
interest in using a new forms of code navigation, e.g. using 
hierarchical navigation approaches. Participants also indicated a 
desire for bookmarks (or tags) features that would allow blind 
programmers to tag specific line of code and return to it later for 
further modification. They also expressed interest in scope and 
nesting level indicator, auditory additional feedback, and methods 
for conveying class relationships, which could make programming 
more accessible for these users.  

Finally, while the participants in our study expressed interest in 
various technology interventions to address their needs, it would 
be necessary in future work to conduct formal evaluations of the 
efficacy of such technology in studies with blind developers. In 
fact, we are specifically planning, in our future work, to explore 
some form of auditory feedback which could help convey 
important information while users are navigating through lengthy 
codebases. Several participants expressed interest in this 
technology.  Participants also suggested that audio cues could be 
used in various other programming activities. We plan to conduct 
participatory design research to understand how to best use 
auditory cues in a code navigation system.  

In summary, the results of this study provide future accessibility 
researchers a foundation for understanding the needs of blind 
programmers, which may support their work in creating and 
evaluating new technologies to address those needs. 
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9. ONLINE APPENDIX 
Supplemental materials have been uploaded to the ACM Digital 
Library to accompany this paper, including two comma-separated 
value (CSV) files: (1) a table of additional quotations from 
participants and (2) a table listing the operating system, assistive 
technologies, programming languages, and programming editor 
uses by each participant (complementing the summarized 
information found in Table 2 in this paper). In addition, these 
materials are also available online at our laboratory website at the 
following URL: http://latlab.ist.rit.edu/assets2017code 
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