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Abstract 
Part of the Maker Movement revolution is based on the 

notion that making provides an opportunity to 
democratize fabrication and learning for a much more 
diverse population of learners. However, to date, the 
diversity discussed in the context of making typically 
refers to students of color, women or low-income 
students. While these initiatives are of significant 
import, there is an apparent need for making to 
develop into an inclusive practice that is accessible to 
students with disabilities. The current gap is particularly 
unfortunate given 1) the many ways that people with 
disabilities must already innovate and “make” in order 
to develop novel solutions to everyday problems and 2) 
the vast opportunity to use digital fabrication and 
invention for developing personalized devices that 
promote accessibility and mobility.  
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Introduction 
Making has become a 21st century education buzzword. 
Educators, entrepreneurs, researchers and politicians 
all seem to galvanize around the possibility for making 
to launch an educational revolution 1–4 . Part of this 
revolution is based on the notion that making provides 
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an opportunity to democratize learning and foster 
meaningful learning for a much more diverse 
population of learners 1,3,5–7. However, to date, the 
diversity discussed in the context of making typically 
refers to students of color, women or low-income 
students. While these initiatives are of significant 
import, there is an apparent need for making to truly 
develop into an inclusive practice that is accessible to 
students with disabilities 8,9. The current gap is 
particularly unfortunate given 1) the many ways that 
people with disabilities must already innovate and 
“make” in order to develop novel solutions to everyday 
problems and 2) the vast opportunity to use digital 
fabrication and invention for developing personalized 
devices that promote accessibility and mobility. A 
primary objective of this proposal is, therefore, to 
bridge this gap by advancing a new genre of tools for 
supporting creativity and innovation that can effectively 
be used by people with disabilities (with a particular 
focus on fine motor and/or vision impairment). 
However, the goals of this proposal go beyond the 
development of a platform, by also considering how to 
effectively structure and support a making curriculum 
that is inclusive and meaningful.  

Current Initiatives 
Multimodal Natural Language Understanding Interfaces 

Over the past few months, I have begun developing a 
multimodal natural language interface for 2-D and 3-D 
design. A core of this interface is the integration of 
speech, gaze, and gesture recognition, computer aided 
design software, and multimodal, natural language 
understanding. By bringing together their interfaces, I 
aim to enable people with disabilities and young 
children to participate in 2-D and 3-D design. For 

example, the interface supports users dictating actions 
using natural language. A few sample utterances that 
one could use to make a snowman are featured below. 

1) “Make a circle.” 
2) “Make another one that’s 20 percent larger.” 
3) “Do one more that’s even larger.” 
4) “Make the three circles align up and down.” 
5) “Move the big circle, here (looking near the 

bottom of the screen)”  
6) “Move this circle (looking at the medium sized 

circle), here (looking just above the biggest 
circle).” 

7) “Move the smallest circle so that it bottom 
touches the top of the medium circle.” 

8) “Merge the circles together.” 
 

We see this interface as providing a naturalistic, 
multimodal means for engaging 2-D and 3-D, and 
argue that there needs to be a much larger collection of 
making tools that are accessible to people with 
disabilities, and to young children. 

Meaningful Curriculum 

In addition to developing novel tools and interfaces that 
are more accessible, the field also needs to develop 
strategies and curriculum for more effectively engaging 
diverse populations of learners. It is not sufficient to 
take a set of curricular items that worked in one 
community and blindly adopt them for another 
community. Careful consideration and collaboration 
with community members is needed to co-design 
curricular materials and project ideas that will be 
meaningful to participants and their community. This 
has been a primary focus of my research, and is 
currently being explored through the Bronzeville Fusion 



 

Network on Chicago’s Southside. Specifically, I have 
been working with a group of African American middle 
school students to explore making projects that they 
find to be engaging and empowering. 

Reason for Participation 
I would like to learn more about what others are doing 
in this space, and also identify ways to collaborate 
across institutions in order to identify and improve 
strategies that have worked well, and also discuss on-
going challenges. Through collaboration and awareness 
of each other’s work, I think we can more tractably 
make progress. 

Discussion Questions 
Some of the questions I would like to discuss are the 
interaction pedagogies that are enacted in person, or 
through the technological devices that we develop. For 
example, one question is How are we supporting 
learners, and taking into account the full set of socio-
cultural and contextual factors that impact learning? 
Additionally, I would like to discuss ways that we 
should approach challenges of inclusivity, diversity and 
equity through a single set of strategies, or through a 
collection of strategies, and how we think about 
intersectionality. At times, it seems as though we can 
develop solutions for students of color, other solutions 
for women, and others for students with disabilities, but 
this can overlook student experiences at the 
intersection of these areas. Similarly, I am interested in 
discussing questions about strategies/approaches that 
are applicable across communities. Lastly, I’d like to 
discuss approaches people are using to co-design 
interactive media/technology with communities of 
interest. Here I am interested in discussing designing 

technology with, as opposed to designing technology 
for. 
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