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Introduction

= At present, there are very few interactive technologies available to help
children with visual impairments to learn Braille. Teaching is typically
done by trained teachers using a variety of teaching techniques and
evaluation instruments.

= Treasure Box Braille (TBB) is an interactive device that provides an
innovative approach to supporting the development of functional
knowledge of Braille in children with visual impairments. The project
espouses a low-cost DIY approach. TBB falls under the ENAMEL
(ENAbling MEdia for Literacy) project.

= This project concerns making the TBB accessible to anyone who wants
to make Braille learning a better experience, and on improving the TBB
user interface.

= The objective of this research is to investigate and test the usability of
the Treasure Box Braille and its associated set of teaching materials.

Background

A literature search revealed 92 publications that were relevant to the topic
of technologies that support Braille education.

= Electronic Braille Tutor (Kumar, 2007)
Audio feedback was provided on Braille letters that were written using
the customized slate and stylus for an easier use

= Electronic Braille Blocks (Jafri, 2014)
RFID-enabled blocks with embossed Braille labels, teaching through
games, auditory feedback

= Braille Tutor (Joshi and Samasgikar, 2016)
Uses 8 solenoid-based buttons to represent a Braille cell

= Braille Play (Milne et al, 2014)
A 3x2 grid on smartphone, and when a letter is presented in Braille,
pressing/touching the “raised” dot of the current letter will cause a
vibration (Vbraille + Ubraille)

The Treasure Box Braille Prototype

TBB consists of:

* a 3D printed box

* alow-cost single-board computer (Raspberry Pi 2 B)
e aspecialty refreshable Braille cell (Metec, Germany)
* an audio speaker and 4 buttons for user input

* open source software

The Authoring App

= TBB presents interactive scenario to draw the interest of the child
towards learning Braille characters through story telling.

= There are various scenarios developed in the current version of TBB
software.

= For any user who likes to create stories, they may use the authoring
application (fully compatible with screen readers). There is also a
software simulator.
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Method Results and Conclusion
= We employed an iterative, user-centered design (UCD) process (Norman, = The results of pilot tests A, B, and C, were used to adjust TBB.

2013). = \We built various versions of the TBB prototype, modifying the 3D model,
= We performed a series of pilot tests at the lab (Pilot A, B, C), starting with software, and the interface.

testing the first prototype of the TBB with our tester, Runa Patel, one of the
ENAMEL team members, who is representative of target users and knows
Braille fluently.

= Following this, we employed a four week probe (field testing).
= Field testing protocol is shown below; at-home setting with families that
have a child with a visual impairment using a pre/post methodology.

= Will employ standardized measures of usability, empowerment, satisfaction,
and motivation. We also evaluate impact on the child’s knowledge of Braille,
and generate design feedback.

" Prior to starting the field study, we submitted the protocol to York’s
Research Ethics Board (HPRC). This protocol requires consent by proxy since
it involves vulnerable minors.

= To support the DIY aspects, a set of instructables were prepared. Current Challenges and Future Work

One of the most challenging
aspects of the study design was
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