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Extended Abstract 
 
 
 
It is amply known that blind children represent spatial environments with cognitive difficulty. The absence of 
visual stimuli processing impedes to construct a rich representation of the surrounding space. This can be 
decreased if they are exposed to interactive experiences with acoustic stimuli delivered through spatialized 
sound software complemented with cognitive tasks tailored to accomplish richer representations. A few 
studies have approached this issue by using interactive applications that integrate virtual reality and cognitive 
tasks to enhance spatial orientation skills. The aim of this research has been to design interactive software 
based on spatialized sound to help blind learners to construct cognitive structures.  
 
The evolution of our research during the last five years has been very challenging to be shortly described 
here. We first constructed a computing model to design interactive stories and tested it using different 
prototypes with children. Then, we built a sound-based application and did a pilot study to usability test 
hardware and software with seven Chilean blind children. After this we implemented a series of long term 
field studies to detect and analyze cognitive and usability issues involved in the use of an aural environment 
and the issues of representing navigable structures with only spatial sound. During the last two years we have 
set experimental studies during six months in two Chilean schools for blind children which included thirty 
learners. The research was implemented by using a kit of cognitive representation tasks, which includes 
exposure to the 3D acoustic environment, corporal exercises, and experiences with concrete representation 
materials such as sand, clay, storyfoam, and Lego bricks. The cognitive kit also included activities to 
represent the perceived environment, the organization of the space, and problem solving related to the 
interactions with the software. The usability testing of the environment was an explicit issue in the research 
by using both qualitative and quantitative methods including interviews, survey methods, logging actual use, 
still pictures, and video tape recording session analysis. The idea was to motivate and engage blind children 
to explore and interact with virtual entities in challenge-action software and to construct invisibly cognitive 
spatial mental representations. 
 



The results of the study revealed that blind children can achieve the construction of mental structures 
rendered with only 3D sound and that spatial imagery is not purely visual by nature, but can be constructed 
and transferred through spatialized sound. Our hypothesis was fully confirmed revealing that each blind child 
passes four clear stages in their interaction with the sound environment and performing cognitive tasks: entry, 
exploration, adaptation, and appropriation. We also conclude that the child possesses both unique skills and 
pace referred to mental and spatial development, impacting directly on the quality of the topological features 
obtained in comparison to the ideal reference spatial structure embedded in the software. Snapshots of our 
testing results can be seen at www.c5.cl/hhblind 
 
In the last months we have tested our software with eight blind children in Paraguay, obtaining similar results 
which give us a tremendous support to construct new hypotheses. Right now we are finishing the 
construction of a group of open interactive software editors for parents, teachers and blind children. Thus we 
are moving from closed applications to open user-controlled software that can be tailored by teachers and 
parents of blind learners to design different audio-based scenarios from totally virtual to simulated real day 
life spatial environments. With a much more flexible software such as editors besides testing spatial cognitive 
structures we are working with temporal cognitive structures as well as the cognitive construction of 
perspectives by blind children using interactive interfaces embedded in the audio-based software editors. This 
extends our research work to unexplored areas as well as supports an interdisciplinary research work with 
computer-human interaction researchers from Argentina, Chile and Paraguay. 
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PART II.  PROPOSAL 

 
 
Jaime Sánchez has been working in research and teaching CHI courses since 1993 in Chile. He currently 
teaches three courses for computer science students at University of Chile, Computer Science Department. 
The courses are: Computer-Human Interaction (since 1993), Software Usability (since 1997), and The 
Computer-Human Interaction Workshop (since 1997). These courses are focused for undergraduate 
(Computer Science Engineers) and graduate students (Master of Science and Ph.D. in Computer Science). He 
has also directed undergraduate and graduate thesis in diverse CHI topics. 
 
The CHI research is related to the design of the interaction of software environments for cognitive learning. 
He has coordinated a team that has developed a wide variety of interactive learning systems for children. This 
includes experiences with children as designers and active members of the design groups. In the last six years 
he and his group have designed interfaces for software and web for learning purposes and implemented 
usability field studies to learn how to build interfaces for learning.  
 
One of his major lines of research is the development of 3D audio-based virtual environments for blind 
children. He has produced these environments and fully tested with blind children in their contexts of 
learning. Contextual design principles and usability methods are applied in his research metodology. 
Usability testing have been implemented both for redesign purposes and cognitive testing of spatial 
representation after navigating the virtual environments through spatialized sound. 


