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Glossary Apps for Signing
Science Exhibits

Why Are Signing Glossaries Needed?

In the US, approximately 105,000 children under five years
old, and another 333,416 children ages five to seventeen,
report having difficulty hearing, which affects communication,
cognition, and educational development (U.S. Census Bureau
2014). As these children mature and progress through school,
their literacy levels lag behind those of their hearing peers.
This results in considerable literacy limitations that lead

to the majority of deaf students leaving high school with a
reading level at the fifth grade or below. In fact, the English
vocabulary of the average 15-year-old deaf child is about the
size of that of the average 9-year-old hearing child and will
not improve significantly (Karchmer & Mitchell 2006; Qi &
Mitchell 2012).

This lack of literacy is seen as part of an “academic puzzle”
that is connected with early exposure to language in the home
having a substantial influence on language development. One
part of this puzzle is that approximately 90% of deaf and hard
of hearing children have hearing parents, few of whom know
ASL (Mitchell & Karchmer 2004). Another part of the puzzle
is that most of these parents never develop strong signing
skills, so that their children are isolated from information
that hearing children of hearing parents and deaf children of
deaf parents receive. An end result is that the use of informal
science education venues is a low priority for persons who are
deaf or hard of hearing and whose first language is ASL. The
main reason for this is twofold: Most exhibits and activities at
these venues rely on captions and labels that presuppose the
ability to understand written English, so they are out of reach
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Visitors Using the Glossaries at an Aquarium, Zoo, and Science Museum.

for many members of this audience. Also, ASL interpretation
is not always an answer—it usually has to be arranged in
advance or is only offered on certain days.

To help bridge the literacy gap that contributes to grade
K-12 students who are deaf or hard of hearing missing
many chances to learn STEM content, TERC and Vcom3D
(developers of SigningAvatar® assistive technology)
developed a series of grade-level and content-specific
standards-based science and math sign language dictionaries
for use in classrooms. An unexpected outcome of this line
of research and development was that the dictionaries were
being used in out-of-school settings by parents at home

and during visits to zoos and nature centers. A subsequent
research study focused on use of the dictionaries to access
exhibit content at the Museum of Science in Boston. A key
finding was that integrating the signing dictionaries, which
were specifically designed for use with the core classroom
curriculum, into informal programs is less than ideal, as this
requires going from one dictionary to another and is time-
consuming for visitors. It is also frustrating not knowing
which dictionary to use to find a particular term. Visitors
want a single tool that allows them to access terms with one
click. The signing glossaries are a response to this.
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The glossaries incorporate interactive features that are
consistent with the three principles of Universal Design for
Learning [UDL] (Rose & Meyer 2006). These are:

1. Visitors can acquire information in different ways.

2. Visitors are provided opportunities for demonstrating
what they know.

3. Visitors are offered opportunities that make sense and are
interesting.

Addressing Principles 1 and 3—Visitors can use icons to: access
terms via an alphabet list, a category list, or a search box; listen
to spoken English text; view signing of English text-based
terms; access illustrations; view previously visited terms;
change the text size. Addressing Principles 2 and 3—Visitors
can: work individually or in groups; look up terms of interest
to them; share ideas; make comparisons between glossary
information and what they see or experience. Incorporating
these interactive UDL principles into the visitors’ experiences
offers the target audience a glossary that avoids a “one size fits
all” approach, thereby meeting the varied needs of individual
visitors and families and giving options for personalized use.



Visitors used the glossaries at the type of venue for which
each was designed. Results supplied answers to two primary
research questions:

1. How do visitor groups that include members who are deaf
or hard of hearing integrate and use handheld signing
glossaries during visits?

2. Whatkinds of learning outcomes are made possible with
use of the glossaries?

With regard to Question 1, members of all groups used the
glossary in ways that met their individual needs in looking up
terms related to the exhibits they were visiting. Observations
of glossary use across all family groups revealed that each
method for accessing terms was used—the search box, the
category lists, and the alphabet list. Children in the family
groups at each of the venues used the glossaries to look up
signs for what they were observing or doing. Visitors in all the
groups agreed that the glossaries were easy to use and that
they were fun and helpful. For example, family groups who
visited the zoo and the aquarium engaged in discussions about
animal structures and behaviors. Parents in these groups
found that using the glossaries enabled their children to
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An annelid is an organism that belongs
to the phylum Annelida — the
segmented worms. For example,
earthworms and leeches are annelids.
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Signing Aquarium Glossary (SAG)

This glossary is for you and your family to use
during your visit. Attaching the mobile device
with a clip, lanyard, or wrist band will free-up
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Examples of the Interactive UDL Glossary Interface.

engage in the exhibits more independently than they expected,
and that the children spent more time at each exhibit than
they would have without the motivation and support supplied
by the glossaries.

With regard to Question 2, we organized our results around
impact categories from the Framework for Evaluating Impacts
of Informal Science Education Projects (Allen et al. 2008). For
the first category—Awareness, Knowledge, or Understanding—
children at multiple venues used the glossary to help them
observe animals and plants, looking up names and structures

as they went. For example, one child who visited a nature
center with her parents told the researcher that she looked up
the term bear and learned what bears eat. A child who visited
an aquarium told the researcher that she looked up the term
penguin and learned that they live where it is cold and that they
can swim. For the second Framework category—Engagement—
all the parents told the researcher that their children were more
engaged in looking at the exhibits than had been the case during
past visits to similar venues. The parents attributed this to their
children being able to use the glossary to look up information
about what they were seeing. For the third Framework
category— Skills—children and parents alike told the researcher
that they had learned new signs from using the glossary.
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One visitor summarized in her own words what our research
shows when she wrote: “We were most impressed at the
versatility of the signing glossaries in navigating various
types of museums. [Our daughter] loves visiting these
locations, but we often avoided them because we were unsure
what value they’d have without the rich explanations we were
able to give to our boys, who are both hearing. The glossaries
enriched not only her experience but ours as well, helping us
to feel more connected to her during those visits. Sometimes
as a hearing parent of a child who is deaf, you can feel
inadequate or ill equipped to provide your child the best
educational support—especially in the areas of science and
math. We are grateful to the work of TERC and the ASL apps.
Our experiences have all been positive, regardless of the type
of museum we are visiting.” @

Apps for the Signing Zoo Glossary (SZG), Signing Nature
Center Glossary (SNCQ), Signing Science Museum Glossary
(SSMG@G), Signing Natural History Museum Glossary
(SNHMG), Signing Aquarium Glossary (SAG), and Signing
Botanical Garden Glossary (SBGG) are available free through
Apple’s App Store and from the Google Play Store. They can be
used with iPhones, iPads, and iPods. @
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