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Abstract 
 
In October 2006, the National Science Foundation funded 
three interdisciplinary research Centers for the Science of 
Learning.  This poster introduces the Science of Learning 
Center on Visual Language and Visual Learning (VL2) 
located at Gallaudet University. 
 

1. Introduction 
 

Current theories on language acquisition and literacy 

development have emphasized the role of speech and 

audition. The role of vision in this learning process has 

been neglected. Yet some individuals who rely primarily 

on vision — deaf individuals — effortlessly acquire 

naturally occurring visual languages (both signed and 

written). The multiple pathways used to derive meaning 

from visual languages, symbols and print have yet to be 

fully understood. Hence, a better understanding of visual 

language and visual learning is essential for enhancing 

educational, sociocultural and vocational outcomes for 

both deaf and hearing individuals, consequently 

transforming the science of learning. 

 

2. Purpose 
 

The purpose of the Science of Learning Center on 
Visual Language and Visual Learning (VL

2
) is to gain a 

greater understanding of the biological, linguistic, 

cognitive, sociocultural and pedagogical conditions that 

influence the acquisition of language and knowledge 

through the visual modality in order to promote optimal 

practices in education. Understanding the roles that these 

factors play in reading and writing acquisition for deaf 

individuals will be a central focus of the research 

conducted in VL
2
. 

 

3. Research strands 
 

Research strands provide a resource of shared 

expertise in three disciplinary domains: Cognitive 
Neuroscience, Developmental and Socialization 
Processes and Language Structure and Visual Modality. 

Personnel within these Strands have developed and 

guided specific research efforts that allow us to 

programmatically and efficiently address a wide range of 

issues needed to accomplish our goals. Cross-Strand 

interactions assure that our projects and findings build 

synergistically across disciplinary borders, thus ensuring 

comprehensive treatments of the complex questions 

relevant to our Center’s goals, and increasing our 

effectiveness and success. 

 
4. Research initiatives 

 
Research initiatives cut across research strands, 

establishing the interdisciplinary, unified research 

program of the Center.  There are currently three research 

initiatives. 
 
Initiative #1: Visual Language Acquisition. The aim 

of this initiative is to provide a comprehensive picture of 

the normative process of sign language acquisition and to 

capture and describe sociocultural interactions and 

practices that promote skilled use of a signed language.  

 

Initiative #2: Reading Development and Literacy. The 

aim of this initiative is to explain the means by which 

profoundly deaf individuals achieve competence in 

reading. Our approach will be to identify and investigate 

critical visual components that support reading in highly 

proficient adult deaf readers, as well as investigating their 

influence on reading development at different stages of 

literacy acquisition in deaf children. Our discoveries will 

impact not only deaf children, but will also provide 

alternative approaches for educating hearing children who 

may benefit from visually-based strategies that positively 

impact reading. 

 

Initiative #3: Inter-Language and Inter-Modal 

Language Mapping. This initiative seeks to understand 

the optimal methods for mapping between visual 

linguistic and visual knowledge domains, as well as 

across languages that differ in their perceptual modalities. 

The pragmatic challenge of visually guided learning in the 

context of a rich visual and linguistic landscape invites 

inquiries into cultural practices, educational schemes, and 

neurocognitive and linguistic representations of visual 

language and simultaneously interfaces with the study of 

those learning practices which promote solid language 

acquisition in multilingual environments that include 

representations of both signed and spoken languages. 

 

 



5. Cognitive Neuroscience Strand 
 

The Cognitive Neuroscience Strand documents the 
developmental trajector ies of the neural systems that 
suppor t pr imary and secondary linguistic 
representations and their  interaction in the context of 
word identification, reading and effective 
communication. In recent years, fMRI has been used to 

study cognitive and sensory processes in hearing children 

aged 5 years and older. A developmental approach in deaf 

and hearing children offers the opportunity to understand 

the brain basis of American Sign Language (ASL) and 

English print, both of which (and their inter-relationships) 

to date remain virtually unknown.  

One of the only studies to compare brain response for 

English sentence reading and ASL processing in adults, 

found that hearing subjects show expected left-frontal 

inferior and posterior STS activation [1].  Native signers 

exhibit a qualitatively different pattern during English 

reading. These subjects revealed extensive activation of 

right hemisphere regions observed during ASL 

processing. The results were based on signed and written 

passages, therefore the specific features that caused 

population differences are unknown. Our goal is to 

characterize the interaction between the development of 

reading proficiency in English and the primary language 

skills in deaf individuals who may rely upon 

heterogeneous modes of communication and learning.  

Brief descriptions of four studies in progress are provided. 

 

6. Developmental and Socialization Processes 
Strand 
 

Approaching questions of visual language and learning 

from a bio-ecological viewpoint requires a focus on 

dynamic interactions between individuals and their 

ongoing contexts [2].  The development of language and 

literacy is not predetermined but probabilistic depending 

on interactions at all levels—individual (biological), 

familial, and community (school, peers and the larger 

social context). The Developmental and Socialization 
Processes Strand seeks to understand how these 
multiple factors interact and result in deaf individuals 
literate in both ASL and English and how the two 
linguistic processes suppor t each other  in literacy 
development. Crucially, when children learn to read 

through making an association between the word in print 

and prior knowledge of a spoken word, the written word 

is processed as a second-order symbol. When children 

learn to read without making that association, the written 

word is processed as a first-order symbol. One hypothesis 

that we investigate is that deaf children process print as a 

first-order symbol system, and that it is a process not 

unlike how children are socialized into using a language.  

Two longitudinal in situ studies are outlined. 

7. Language Structure &  Visual Modality 
Strand 
 

Linguistic and psychological approaches to investigating 

the structure of signed languages and their acquisition 

have traditionally been modeled on spoken language 

research. In contrast, the Language Structure and 
Visual Modality (LSVM) Strand investigates the 
character istics of communication that are unique to 
the visual modality. Starting from the perspective that 

language is a process of conceptualization reflecting 

knowledge gained in part through sensory interaction with 

the world around us [3], we find that visual cognition 

plays a particularly dominant role in our embodied 

knowledge of the world. Basic findings about how visual 

communication is influenced by visual cognition are 

applied to resolving the more specific issue of how visual 

language users learn language in the written modality.  

Three studies addressing the Center research initiatives 

from this perspective are reviewed.  

 

8. Scientific Management Team 
 

The Scientific Management Team of VL
2
 consists of a 

team of collaborating deaf and hearing researchers: 

 

Thomas Allen, Gallaudet University, PI 

Diane Clark, Gallaudet University, Internal Evaluator 

David Corina, UC, Davis, Co-Science Director 

Paul Dudis, Gallaudet University, Strand Leader 

Guinevere Eden, Georgetown University, Co-Science 

Director 

Peter Hauser, Rochester Institute of Technology, Strand 

Leader 

Marlon Kuntze, Boston University, Strand Leader 

Jill Morford, University of New Mexico, Strand Leader 

Steve Nover, Center for ASL-English Bilingual 

Education and Research, Research-Practice Director 

Carol Padden, UCSD, Senior Science Consultant 

Jenny Singleton, University of Illinois, Urbana-

Champaign, Strand Leader 
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