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Preface and Acknowledgments

The inspiration for the development of the Simplified Sign System
occurred some years ago, in the late 1980s. A former student and I had
recently completed a research project that examined various factors
associated with non-speaking children’s success in learning signs to
communicate (Bonvillian & Blackburn, 1991). Most of the participants
in that study were students diagnosed with autism at the Grafton
School in Virginia. Because these students had failed to make significant
progress in learning to speak, they had been taught to communicate
through American Sign Language (ASL) signs. ASL is the principal
language of the Deaf community in the United States.

After the research project ended,  met with Gail Mayfield, the director
of the autism program at Grafton, to discuss the results. One of the
findings was that scores on tests of the students’ motor abilities predicted
their acquisition of ASL signs. Many of the students had also obtained
quite low scores on these tests of motor abilities. Furthermore, those
children with more impaired motor skills tended to acquire relatively
few signs and rarely combined them into more complex utterances.

These results surprised me because previous investigators had
consistently stated that motor skills in children with autism were largely
unimpaired. These findings, however, did not surprise Gail. As the
director of a program that had used signs with children with autism for
over a decade, Gail had seen firsthand the difficulties that many of her
students experienced with motor tasks and sign formation. Gail made
a point of underlining what she perceived as a serious problem in her
students” communication training: many of them clearly had problems
accurately forming the signs that they were being taught. In her opinion,
the combination of the students” motor difficulties and the formational
complexity of many ASL signs made her students’ sign learning only a
limited success.

©]. D. Bonvillian & W. B. Bonvillian, CC BY 4.0 https://doi.org/10.11647/OBP.0205.10
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Gail then made a fervent request: would it be possible to address
the problems she witnessed daily by developing a simplified form of
sign communication that would be easier for her students to learn? I
told her that such an undertaking, properly conducted, would likely
prove quite difficult and time-consuming. To accomplish such a task,
I felt that more research needed to be conducted in several different
areas. One such area was sign acquisition in developing children: how
do young children without discernible motor or cognitive disabilities
learn to form signs? At that time, very little was known about the early
stages of sign acquisition in typically developing children. This was
an important first step because it is difficult to distinguish atypical
patterns of development without first knowing how development
typically proceeds. A second research area that needed to be carefully
examined was the type of sign production errors made by children
with autism, in addition to the kinds of signs that they more easily
acquired. A third area that needed to be systematically explored was the
fine and gross motor problems that children with autism experienced.
A sign-communication system developed for these children would
need to avoid their areas of motor difficulty while emphasizing areas
of relative strength. After the meeting with Gail, I agreed to make a
determined effort to develop a simplified sign system, but not until
much more had been learned about sign language acquisition, sign
formation errors in children with autism, and the motor difficulties of
children with autism.

The person most responsible for mapping out the course of young
children’s sign formation development was a then doctoral student,
Theodore Siedlecki, Jr. Together, we investigated both the order of
acquisition of sign phonemes (the individual formational parameters
that make up a sign: handshape, location, and movement) as well as the
types of sign formation errors made by the typically developing children
of Deaf parents (Bonvillian & Siedlecki, 1996, 1998, 2000; Siedlecki &
Bonvillian, 1993, 1997). These studies provided valuable background
information on which formational parameters (or aspects) of signs were
more easily learned and more accurately produced by young, typically
developing children.

Another former University of Virginia doctoral student, Brenda
C. Seal, investigated the sign formation errors made by children with
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autism (Seal & Bonvillian, 1997).! The present Simplified Sign System
largely avoids those sign formational elements that children with autism
had difficulty producing.

In her doctoral dissertation, Georgina R. Slavoff examined the gross
and fine motor problems of children with autism, as well as their
gestural imitation abilities (Slavoff, 1998). Her research documented
the serious motor functioning problems of many of these children. In
particular, her studies of gestural imitation helped shape how we might
create or modify signs for inclusion in our sign system by revealing that
we needed to limit the number of movements in each sign. Several years
later, Ashley Fitzgerald Logan provided additional valuable information
about the gestural imitation and memory abilities of children with autism
in her distinguished (undergraduate) major thesis at the University of
Virginia (Fitzgerald, 2001).

Another critical step in the development of the Simplified Sign
System occurred while I was spending a year at Gallaudet University
on a University of Virginia Sesquicentennial Associateship.” Because I
was trying to write up the findings of a number of previously conducted
research studies during the year, I requested the use of a desk in a remote
corner of Gallaudet’s library to minimize the number of interruptions
that would occur while I was writing. Gallaudet’s staff graciously
complied with my request, and I was provided the use of a desk at the
far end of the bottom floor of the library. What I soon realized, however,
was that my ability to focus on my writing was limited mostly by my
own ability to concentrate — I needed a break or change of pace about
every 45-50 minutes. For my writing breaks, I would typically wander
among the bookcases located near my desk and examine the many
different volumes on the shelves.

Fortuitously, the section of the library near my desk at that time
housed numerous volumes on sign languages from different countries
around the world. (Most countries have their own distinct sign
language.) I soon found myself taking several sign language dictionaries
ata time to my desk and examining them before returning to my writing.

1 This research was supported by Social and Behavioral Sciences Research Grants
from the March of Dimes Birth Defects Foundation.

2 Gallaudet University, located in Washington, DC, was the world’s first institution of
higher learning for deaf students.
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I soon became interested in how the same concept might be expressed
by a sign in different sign languages. What I quickly realized was that
I could not accurately guess the meanings of the large majority of the
signs I saw depicted through drawings or photographs in the different
dictionaries. Nevertheless, periodically I would find a drawing of a sign
for a particular concept in one sign language dictionary whose meaning
was readily apparent to me, whereas, in other sign language dictionaries
that I examined, I often could not discern a clear relationship between
the signs for that very same concept and how the signs for that concept
were formed. That is, in some sign languages, the meaning of a sign
for a particular concept was quite apparent to me, but in most sign
languages, the sign-to-meaning relationship for the same concept was
not at all clear to me.

Over time, asI examined more and more dictionaries of signlanguages
and sign systems, it occurred to me that it might be possible to assemble
a large collection of signs with readily apparent meanings (highly
iconic signs) if one were to review enough sign language dictionaries
from around the world. This seemed to me an important insight, since
previous investigators (Konstantareas, Oxman, & Webster, 1978) had
reported that sign-learning children with autism (and other children
with intellectual disabilities) typically learned and remembered highly
iconic signs better than they did signs with less transparent meanings.
In other words, if one were to develop a sign-communication system
that was more easily learned by non-speaking children with autism,
then it would be a good strategy to try to include as many highly iconic
signs as possible.

With this background information on sign learning and motor
functioning established, I felt that the development of a simplified form
of signing could begin in earnest. The actual onset of the Simplified
Sign System project also occurred, in part, by chance. Nicole Kissane, a
then first-year undergraduate pre-medical student at the University of
Virginia, was taking my Introduction to Child Psychology class in the
fall semester of 1997. The lectures on childhood deafness, sign language
acquisition, and the use of signs and other (non-oral) augmentative
and alternative communication systems with various non-speaking
populations had intrigued her. At the end of the term, Nicole spoke with
me about her interest in sign-communication training for hearing, but
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non-speaking, individuals. She explained that the topic was of particular
interest to her because one of her grandfathers had suffered a series of
strokes that had adversely affected his speech skills. Although much
of his speech slowly returned during the remaining years of his life, he
often struggled to communicate, occasionally using gestures to convey
his needs. Nicole stated that if a research project involving the use of
signs with non-speaking populations were to be undertaken, then she
would very much like to assist. I told Nicole that such a project would
probably take at least several years to complete, but that I would happily
supervise her efforts. With the onset of the spring semester in January
1998, the development of the Simplified Sign System began. For the next
three and a half years, Nicole would lead the way in this project.

We began the project by searching for signs that would be good
candidates for inclusion in the Simplified Sign System lexicon. Because
different countries usually have their own distinct sign languages, an
initial step was to secure a collection of sign language dictionaries
from around the world. This appeared to be a logical first step because
it seemed easier to locate potentially useful signs for the Simplified
Sign System from already existing sign languages than to try to create
hundreds of new ones. (If, however, the dictionaries failed to yield
a viable sign for a needed word or concept, then we would need to
create that sign.) The acquisition of sign language dictionaries was
ably assisted by the staffs of two libraries: the Gallaudet University
Library and the University of Virginia Library. Gallaudet University
generously allowed me to examine much of its extensive collection
of sign language dictionaries. Aside from examining numerous
dictionaries at Gallaudet, this accessibility enabled me to determine
which dictionaries would most likely be helpful to the project. The
University of Virginia library staff then helped us borrow copies
of these dictionaries from libraries around the world through the
interlibrary loan program. Over the years, Vicky L. Ingram, Sandra
B. Dulaney, Dagmawi Abebe, Edward Abse, Heidi L. Dodson, Hang
Dong, Ian T. Hickox, Jung W. Hong, Jing Lu, Rebecca Martin, Whitley
Morton, and Rebecca A. Pappert proved especially helpful to the
project in all aspects of library assistance. Vicky Ingram also provided
many valuable suggestions for improvement on early drafts of this
manuscript.
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Nicole and several other University of Virginia undergraduate
students, Erin McDaniel Catlett, Kathryn Thomas, and Kelly Tyree,
carefully reviewed these dictionaries during the next few years looking
for highly iconic signs. (Highly iconic signs are signs that bear a
close resemblance to the actions, objects, or characteristics that they
represent.) As they examined the dictionaries, Nicole and the other
research assistants selected signs from the dictionaries whose meanings
they were able to guess from looking only at the drawings. They then
conducted much of the testing of these signs with University of Virginia
undergraduate students to determine which individual signs were more
easily remembered, recognized, and formed.

Filip Loncke joined the Simplified Sign project in the fall of 2000.
At that time, he became one of the faculty advisors for Nicole’s
distinguished (undergraduate) major thesis. Filip also developed some
of the signs that were incorporated into the Simplified Sign lexicon,
supervised some field testing, and wrote an important section of this
book’s introduction (Chapter 1) and much of the chapter on how to use
the signs with non-speaking individuals (Chapter 9). His involvement
with sign language programs for non-speaking persons, however, has a
much longer history than just the past decade and a half. He began using
signs to foster communication in children with autism, cerebral palsy,
and Down syndrome in his native Belgium over thirty years ago. By the
early 1990s, he had become convinced that many signs used by most
prelingually deaf persons in Belgium were too complicated for many
non-speaking children to acquire. In light of this concern, he prepared a
volume of signs for these children based on his efforts to modify Belgian
Sign Language signs in order to make them easier to produce (Loncke &
Bos, 1997) .2 Finally, it should be noted that during the period 2002-2004,
Filip served as President of the International Society for Augmentative
and Alternative Communication (ISAAC).

In May of 2001, Nicole submitted her distinguished major thesis,
“Memory and Recall of Signs: The Development of a Simplified Sign
System,” to the University of Virginia. She also established a website
that included the full text of her thesis, as well as copies of the

3 It should be noted that, in recent years, some researchers have asserted that there
are two separate sign languages in Belgium: Flemish Sign Language (Vlaamse
Gebarentaal or VGT) and French Belgian Sign Language (Langue des Signes Belge
Francophone or LSFB).
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approximately 500 signs that had been developed up to that point.
Nicole’s parents, William and Antoinette Kissane, should be recognized
for their considerable support on this aspect of the project. Her mother
helped primarily by drawing some of the initial illustrations of how the
signs were formed. Her father was invaluable for his contribution to
many of the technical aspects of the project. He devoted many hours
to the development of the website, scanning and inputting the initial
sign images, cleaning up those images, as well as copying and merging
documents.

With the submission of Nicole’s thesis and the establishment
of a website, the project began to receive local, national, and even
international media attention. Newspaper stories, magazine articles,
and television shows covered the project. The website received many
thousands of visitors and we were inundated with enthusiastic
emails from parents, caregivers, and professionals who encouraged
the completion of the Simplified Sign System. These individuals also
requested that we expand the scope of our research to include other
populations with communication disorders or difficulties.

In light of the outpouring of interest in the Simplified Sign System and
the many requests to expand its scope, we elected to make a determined
effort to add or develop new signs. At this time, undergraduate students
Meaghan D. Hewitt and Sylvia A. Jasiurkowski joined the project. New
signs were selected from additional dictionaries of sign languages and
sign systems. However, because highly iconic signs often could not be
found for needed concepts, we embarked on a program of creating
signs for those perceived needs. This approach of creating or inventing
new signs and then testing them to determine whether they were easily
learned and remembered has continued until recently.

Shortly after her graduation from the University of Virginia, Nicole
entered medical school at the Medical College of Virginia at Virginia
Commonwealth University. This new educational and training focus
necessitated that she somewhat curtail her involvement in the project,
although she still managed to stay actively engaged, devoting many
hours during vacations, weekends, and evenings to the project. After
receiving her medical degree, Nicole did her residency in General
Surgery at the University of Florida College of Medicine. In 2013, she
earned a Master of Education degree from Harvard University in
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Cambridge, Massachusetts. Nicole, now Nicole Kissane Lee, is currently
Assistant Professor of Surgery in the Department of Surgery at Indiana
University School of Medicine located in Indianapolis, IN. She is also the
Director of the Surgical Skills Center there.

In the fall of 2002, Adrianne Walvoord and Heather Emmons joined
the project. Adrianne was a fourth-year undergraduate student at
the University of Virginia who had become deeply interested in the
language and communication development of exceptional children. She
also worked part-time for a family who lived nearby, helping to care
for their two sons with autism. Heather was a graduate student at the
University of Virginia in the Linguistics and Psychology programs with
a principal research interest in children’s sign language acquisition. In
her senior year as an undergraduate at Grinnell College, she had taught
the nine-year-old autistic son of an English professor to communicate for
the first time by teaching him ASL signs. After first making progress in
learning to communicate through signs, this boy subsequently acquired
considerable proficiency in spoken English.

The primary intent of Adrianne’s and Heather’s research efforts
was to assess systematically whether Simplified Signs were more easily
learned and accurately formed than ASL signs by fully functioning
young adults. If Simplified Signs were not more easily learned and
accurately formed than ASL signs, then there would be little justification
for recommending their use instead of ASL signs. To accomplish this
task, Heather and Adrianne presented lists composed of ASL signs
and Simplified Signs to undergraduate students. These students were
then tested on their ability to recall signs immediately after a list was
presented. The results of this research showed that Simplified Sign
System signs were recalled significantly more often and accurately than
ASL signs.

In the 2003-2006 academic years, we continued our program of
systematic assessments of the relative ease of learning and remembering
ASL signs and Simplified Sign System signs, as well as the creation
of new signs. The focus of our new comparisons was the ability of
undergraduate students to remember signs after a twenty-four-hour
delay; again, the results showed greater recognition and recall of
Simplified Signs. Assisting Heather Emmons in this project were
undergraduate students Jessie Kora Wiley Hagger, Laura J. Moore,
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and Suellen Woodcock Robinson. Laura Moore, together with fellow
undergraduates Alicia M. Dean, Ashley N. Paré, and Laura E. West, also
helped during this period in the creation of new signs and in trying
them out on other students.

In the summer of 2003, Tracy Dooley joined the project. To some
extent, this was a reunion. During the early 1990s, Tracy had been a
part of our laboratory group; she had studied the emergence of hand
preference in young sign-learning children (Bonvillian, Richards, &
Dooley, 1997). After graduating from the University of Virginia, Tracy
went on to earn a Master of Divinity degree from Emory University’s
Candler School of Theology. While in Atlanta, Tracy also pursued
training in sign language interpreting and worked with a deaf child with
an intellectual disability.* Since returning to Virginia, Tracy completely
recast the descriptions of the signs and thoroughly edited each of the
book’s chapters. Indeed, she helped to write or rewrite substantial
portions of several key chapters. Tracy also assisted in the formation of
new signs, the revision of existing signs, and was heavily involved in the
review and approval of each of the sign illustrations. She also created
a sign index with synonyms (see Volume 2), compiled the subject and
name indices, and developed a glossary of terms for the benefit of
readers. In more recent years, Tracy was very actively involved in the
expansion of the lexicon of the Simplified Sign System.

In March 2005, the Simplified Sign System project took another turn
in its development. Filip Loncke, Amanda M. England (a graduate
student), and I made up the University of Virginia contingent at a
conference on simplified signing for non-speaking persons held in
Pforzheim, Germany. The conference convener, Klaus-Peter Bohringer,
urged the participants to expand the scope of their sign systems so that
the resulting system could be used worldwide. From his perspective, a
sign-communication system that would transcend national borders and
facilitate communication across spoken language barriers would be an
important contribution as well. The German hosts were most gracious in
their hospitality and generously shared with us many of the signs they
were using.

During 2006 and 2007, the focus of the Simplified Sign System project
shifted in response to requests for an expanded sign vocabulary. The

4 On the term intellectual disability, see Chapter 4, Footnote 1.
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new emphasis was on the development of signs that would facilitate
communication in medical settings and international travel, as well
as prove of assistance to older individuals with impaired hearing.
This effort was led by Ashleigh Holeman DeFries; her work was
supported by a Harrison Award for Undergraduate Research. Two other
undergraduate students, Alicia M. Dean and Rachel L. Yates, helped in
the development and evaluation of these signs. Gregory M. Propp, the
Director of the American Sign Language Program at the University of
Virginia, provided valuable assistance in the development of signs for
medical terms.

The illustrations depicting each of the handshapes (see Appendix
B), the palm, finger, and knuckle orientations (see Appendix C), and
the initial lexicon of 1000 Simplified Signs (see Volume 2) were adeptly
drawn by Valerie Nelson-Metlay. Val showed incredible patience
responding to the authors’ requests for revisions to her drawings. To
facilitate Val’s drawings of the signs, the authors made videotapes of
how the signs were formed. Assisting the authors in the videotaping of
the 1000 signs from the initial lexicon and their subsequent editing were
University of Virginia students Elizabeth A. Elder, Amanda R. Hulsey,
Alexandria K. Moore, Heather J. Parrott, and Leigh E. Spoden.

In more recent years, we have continued to develop the Simplified
Sign System in two principal areas. One on-going project has focused on
creating new or revising existing Simplified Signs for use with persons
who have paralysis of or serious difficulty using one of their arms and/or
hands. This project was inspired in part by feedback we received about our
signs by family members or professionals who worked with individuals
who had the use of only a single arm or hand.

The other principal on-going project has been to increase the size
of the Simplified Sign lexicon. The reason for this push to expand the
size of the lexicon was the realization that the signs might be effectively
used as vehicles of instruction in students’ learning of foreign language
vocabulary items. The initial impetus for this project came from an
observation by Filip Loncke in response to a query from me as to why
Europeans often were better foreign language learners than Americans.
Filip observed that Europeans often tried to acquire a new language by
living the language rather than trying to learn the language through
classroom drills frequently stressing vocal repetition. As I reflected on
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Filip’s comment, it occurred to me that many of our Simplified Signs
consisted of the sensorimotor actions one would produce if one were
“living a language” while immersed in another language and culture.
Perhaps there was something about producing a motor action related
to or congruent with a word and its underlying concept that helped a
person to learn and retain that word.

Not long after Filip’s observation about “living a language,” a then
undergraduate psychology student, Talia S. Coney, came to see me in
my university office in need of a research project for her upcoming
alternative spring break trip. I soon learned that Talia was headed to
Central America for spring break and would be working with a dozen
orphan boys ranging in age from ten to twelve years. Because Talia
was proficient in Spanish and had a background in ASL, we designed
a project that would examine two different ways of teaching English
vocabulary items to the boys. Half the boys would receive daily
vocabulary lessons that included pictures of the to-be-learned words,
and the other half would learn the same English words together with
their sign language equivalents (typically iconic ASL signs). At the end
of the week, Talia tested each boy individually on his ability to produce
the appropriate English words after she uttered the Spanish translation
equivalents for the words. The teaching approach that combined the
use of manual signs with English words resulted in significantly greater
English-word learning by the boys than the approach using pictures of
the to-be-learned words.

With the results of this preliminary investigation in mind, we elected
to increase the size of the Simplified Sign System lexicon. A number
of University of Virginia undergraduate students provided invaluable
assistance in this endeavor. Their efforts included reviewing dozens
of different sign language dictionaries to help identify potential new
signs for the system, making suggestions as to how some signs might be
formed to make them easier to produce, testing many dozens of research
participants to determine which potential new signs were more readily
learned and recalled, and helping in the resulting data tabulation and
analyses. The names of the current and former University of Virginia
students who assisted in this phase of Simplified Sign vocabulary
expansion are: Laila Y. Abbas, Jordan B. Adams, Katherine A. Becker,
Kira R. Bolton, Katherine F. Bracaglia, Karsten Coates, Meghan M.
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Cotton, Anna Cronin, Jessica A. Davis, Tayler E. Engelhardt, Hollis B.
Erickson, Kelly E. Flynn, Chandler M. Hubbard, Amanda R. Hulsey, Ian
M. Lamb, Henry T. Matthews, Alexandria K. Moore, Zenobia S. Morrill,
Jacob S. Pittman, Benjamin Rost, Celeste R. Rovito, Ka Eun Song, Brigitte
I. Sujik, Alexis A. Tew, Justin Bradley Torrence, and Nicole M. Waitzman.

Furthermore, I would like to extend special thanks to Kira R. Bolton,
Jessica A. Davis, Alexandria K. Moore, and Zenobia S. Morrill who
most adeptly managed my laboratory during this period. Without their
dedication, interpersonal skills, and attention to detail the laboratory
would not have functioned nearly as effectively as it did. With their
invaluable assistance, we added approximately 850 new signs to the
Simplified Sign System. In July of 2015, Karsten Coates ably assisted the
authors in digitally recording the formations of these new signs that had
reached criterion over the previous three to four years. (These signs will
be included in a future expanded edition of the Simplified Sign System.)

The cost of the illustrations in the present volumes was covered in
part by two generous contributions. The first was from the University of
Virginia Research Support in the Arts, Humanities, and Social Sciences.
The second was from my very dear friend Edward H. Rice. Not only did
he most magnanimously help with the book’s publication costs, but Ed
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conduct of the project and for revision of these volumes made by David
F. Armstrong, Elizabeth B. Bonvillian, Marjorie A. Boone, Virginia L.
Casanova, Steven L. Converse, Eve Danziger, Alicia M. Dean, Chad S.
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Postscript
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work on the Simplified Sign project.
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months of his life communing with many friends, colleagues, students,
family members, and loved ones, who visited him in the hospital and
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William Boone Bonvillian
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1. Introduction

Language and communication abilities are vital to human development.
With them, one can interact effectively with others, obtain valuable
information, and strive to accomplish important goals. Without them,
one may struggle to form social bonds, acquire knowledge, and survive
within a community. Simply stated, the development of useful language
and communication skills is essential for many critically important
aspects of human life. Unfortunately, large numbers of persons either
fail to acquire adequate language and communication skills or lose their
once existing abilities.

Most people become competent in using one or more of the world’s
thousands of spoken languages (see Eberhard, Simons, & Fennig, 2020
for listings). These languages rely on a person’s ability to hear speech
sounds and to produce them. In addition to this auditory-vocal channel
of communication, spoken languages can be perceived through their
printed or written forms. Systems of communication based on spoken
languages, however, are not the only ways in which people can effectively
communicate their thoughts or feelings.

People who grow up deaf typically communicate with other deaf
persons through a sign language such as American Sign Language
(ASL), the principal language of members of the Deaf' community
in the United States. Deaf persons in most countries have their own
sign languages, which have their own distinct sign vocabularies and
grammars. In contrast to the auditory-vocal transmission of spoken
language, signs in sign languages are produced manually by the hands

1 The spelling of Deaf with a capital D has emerged as a convention for indicating
those deaf persons who communicate primarily through a sign language and who
interact frequently with other signers. Such persons often self-identify with Deaf
culture. The spelling of deaf with a lowercase d is used to refer to any person with a
substantial hearing loss. It is also used to indicate the medical condition of deafness
or when focusing on the physical aspects of hearing loss (Woodward, 1975, 1982).
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and arms and perceived visually through the eyes. In some cases, such as
with persons who are deaf and blind, signs are perceived through touch
(Deuce & Rose, 2019; Mesch, 2013). This reliance on vision, movement,
and touch to convey information is a testament to the human brain’s
remarkable ability to generate and process language regardless of the
modality of production and transmission.

Both spoken languages and signed languages? are highly effective
means of communication for their users. Nevertheless, many persons
throughout the world have difficulty communicating proficiently
with others either in a spoken language or in a full and genuine sign
language such as ASL. Among these individuals are some persons with
an intellectual disability,® cerebral palsy, or autism spectrum disorder
(ASD), and persons who have suffered strokes or head injuries that
have left them with a moderate to severe loss of language (aphasia).*
Difficulties in communication often cause these individuals major
problems in their education, social interaction, and general well-being.
Other individuals who may experience difficulties in communication
through spoken language are those persons who travel extensively
in foreign lands and those who have relocated to another country.
Although these individuals typically do not have cognitive or sensory
impairments that limit their language learning or processing, they often
face the arduous task of acquiring proficiency in another tongue.

Over the last twenty years, we, the authors, have developed a manual
sign-communication system designed to address the communication
needs of many of these individuals with complex communication
needs. That system, known as the Simplified Sign System, consists of
manual signs that are relatively easy to learn, remember, and form. It
is important to note that the Simplified Sign System is not a full sign
language and is not intended to replace one. Instead, it is a system of
visual-motor communication that may or may not be used in conjunction
with a spoken language. Although this system was originally developed

2 Inthis text, the terms sign languages and signed languages are used interchangeably to
refer to the visual-motor (or visual-gestural) languages used as the principal means
of communication among persons who have grown up Deaf. Hearing persons may
also acquire fluency in signed languages.

3 On the term intellectual disability, see Chapter 4, Footnote 1.

4 Those individuals who are unable to effectively communicate their daily needs
through spoken, written, or sign language, especially those individuals with
multiple disabilities, are often described as having complex communication needs.
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primarily to meet the communication needs of persons with disabilities,
we hope that many other individuals may find the system worthwhile as
well.> Among those who might benefit from this sign system are parents
adopting internationally, infants and young children who are not yet
fluent in a spoken language, healthcare professionals, immigrants,
tourists abroad, military personnel and aid workers overseas, and
persons of all ages who are learning a new spoken language.

The principal goal of these two initial volumes is to make available
a collection of manual signs, the Simplified Sign System, together with
information on how to form and use these signs. Most of the signs in the
Simplified Sign vocabulary or lexicon were selected from existing sign
languages or sign systems used by Deaf persons from around the world.
Some of these signs were subsequently modified to make them easier
to produce.® Other signs in the lexicon were developed solely for the
Simplified Sign System; this typically occurred when we were unable to
locate signs that were relatively easy to learn and remember in existing
sign languages for concepts that we felt were needed. We believe that
the resulting sign system has the potential to help many persons to
communicate more effectively.

The primary goal of Volume 1 is to examine the research literature
on the acquisition of sign-communication skills in various groups
whose members have limited spoken language proficiency. From this
examination, it should be evident that sign-communication training
and teaching programs have significantly enhanced the communication
skills and lives of numerous hearing children and adults who have
difficulties using spoken language or need to improve their spoken
language skills. This review should also make it clear that there are often

5  The fact that the principles of development for the Simplified Sign System not only
meet the needs of a range of persons with disabilities but also serve to benefit many
other people is consistent with the ethos of universal design. Universal design is
defined as the “design and composition of an environment [or product or service]
so that it can be accessed, understood, and used to the greatest extent possible by
all people regardless of their age, size, ability, or disability” (Centre for Excellence
in Universal Design, 2020).

6  The notion that one might modify how signs are formed to make them easier to
produce is not a new one. Concerned about the difficulties that many persons with
disabilities encountered when they tried to form ASL signs, Bornstein and Jordan
(1984) made a number of observations about how the handshape, movement, and
location parameters of signs might be changed while still being understandable by
other sign users.



4 Simplified Signs — Vol. 1

wide individual differences in the outcomes of these signing programs.
While some individuals acquire a large vocabulary of signs and learn to
combine signs into relatively complex sign utterances, others make only
very limited progress (Grove, 2019a). Although much of this variability
in program outcomes may depend on the characteristics of the learners,
some of the variability in outcomes may be attributable to the nature
of the signs themselves. That is, some signs in existing sign languages
are more difficult to remember and produce than others. In general, the
manual signs that resemble what they stand for and that are composed
of more basic hand configurations and movements are more readily
learned by hearing persons. Thus, if signs that have more transparent
meanings and that are relatively easier to form were used instead of
signs that are more difficult to understand and form, then the outcomes
of sign-communication training and teaching programs likely would be
more consistently positive for the participants.

The current chapter provides an introduction to sign communication
in general and the Simplified Sign System in particular. First, however,
we address common concerns and misconceptions about sign language
training and teaching programs and provide some observations about
those individuals most likely to benefit from such programs.

Addressing Concerns about
Sign-Communication Training and Teaching

Concern 1: Learning to Sign Will Prevent
Spoken Language Development

One reason that sign-communication training and teaching programs
have not been more widely established is that many persons who teach
or care for non-speaking, hearing individuals express a reluctance
to embrace a communication system that relies on manual signs or
gestures (Silverman, 1995; Sutherland, Gillon, & Yoder, 2005). This
reluctance appears to result primarily from the mistaken belief that
using such a system would prevent or hinder non-speaking persons’
acquisition of spoken language skills. Concerned caregivers often fear
that an individual who learns how to communicate through signs
(or other augmentative and alternative communication systems)
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will have little or no motivation to learn to speak. This assumption,
however, is unfounded; indeed, there is substantial evidence to the
contrary (Branson & Demchak, 2009; DeThorne et al., 2009; Pattison
& Robertson, 2016; Sheehy & Duffy, 2009; Silverman, 1995; Singh et al.,
2017; Vandereet et al., 2011). In a number of instances, gains in signing
skills have been accompanied by considerable progress in learning to
speak (Grove & Walker, 1990; Launonen & Grove, 2003; Millar, Light,
& Schlosser, 2006).

One possible reason why signing may help to promote spoken
language development is that using signs may “exercise” areas of the
brain critical for language. Brain regions involved in the fine motor
control of the hands are closely related to those regions involved in
the production of the coordinated movements responsible for speech
(that is, the movements of the lips, tongue, larynx, and jaw). Evidently,
progress in the acquisition of language skills in one modality often has
a positive effect on language skills in another (Fouts, 1997; Millar, 2009).
In particular, the combination of manual signs with speech (a process
known as simultaneous communication) frequently results in improved
spoken language skills.

Signing may also foster spoken language development indirectly
by reducing an individual’s need to communicate by speech. That is, if
a non-speaking person learns to communicate through manual signs,
then this accomplishment may result in a lessening of pressure on that
individual to communicate through speech (DeThorne et al., 2009;
Sheehy & Duffy, 2009). Because an effective avenue of communication
has been established through manual signs, that non-speaking person’s
level of anxiety may be reduced and he or she may be more receptive to
interventions designed to facilitate spoken language development.

Regardless of the particular reasons advanced to account for the
apparently counterintuitive claim that learning to sign often facilitates
spoken language development, one thing should be clear: teachers
and caregivers should not worry that the acquisition of signs prevents
spoken language development. Furthermore, the sooner that a sign-
communication program is implemented (preferably with simultaneous
spoken language input), the greater the chances of positive results with
both signing and speech skills (Creedon, 1973; Goodwyn & Acredolo,
1998; Launonen, 1996, 1998, 2003, 2019a, 2019b; Launonen & Grove, 2003).
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Concern 2: Non-Oral Forms of Communication,
such as Manual Signs and Gestures, Are Unnatural
and Stigmatizing

Those who care for a non-speaking individual may also hesitate to
implement a signing program because communication that does not
rely on spoken language may seem strange or foreign to them. Yet, even
those people with little exposure to sign languages or sign systems
typically make extensive use of gestures and other forms of nonverbal
communication in their everyday conversations (Remland, 2004).
Moreover, children who have been blind from birth use gestures along
with their speech (Iverson & Goldin-Meadow, 1997). As we go about
our daily lives, we are often unaware of the many ways in which we
communicate through gestures or interpret the communicative gestures
of others. Recognizing the extent of our own nonverbal or gestural
communication may serve to reduce concerns about using a manual
sign-based communication system with a non-speaking person.

In fact, for young children, the use of gestures to communicate is
not only natural, it is the way that young children typically begin to
communicate effectively (Bates et al., 1979; Goldin-Meadow, 1998;
Iverson, Capirci, & Caselli, 1994; te Kaat-van den Os et al., 2015).
Indeed, this strong reliance on gestures to communicate in infancy and
early childhood often is a positive indicator of future language ability.
That is, early gesture usage in children predicts their subsequent spoken
language vocabulary production and comprehension (Goldin-Meadow
et al., 2014; Iverson & Goldin-Meadow, 2005; Rowe & Goldin-Meadow,
2009a, 2009b; Rowe, Ozcaliskan, & Goldin-Meadow, 2008). One way
that this vocabulary learning may have taken place is that parents
often responded to their young children’s gestures by translating
them into spoken words. The children then would often subsequently
acquire these words. Moreover, this pattern of facilitated word learning
through parental translation of their children’s gestures held not only
for typically developing children, but also for children with autism or
Down syndrome (Dimitrova, Ozgaligskan, & Adamson, 2016). The use
of gestures in young children should not be viewed as unnatural, but
rather, in most instances, as a positive indicator of future successful
learning and development.
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Concern 3: Learning Sign Language Will Require
Too Great an Investment of Time on the Part of the Clinician,
Teacher, or Caregiver

Becoming adept at a full, genuine sign language, such as ASL, involves
extensive study and practice over a period of years, as well as experience
interacting with persons who sign. While learning enough signs from a
genuine sign language to interact effectively with a non-speaking person
requires less of a time commitment from teachers and caregivers than
acquiring sign language fluency, the effort involved is not insignificant.
An easier to learn sign-communication system might be more readily
embraced by already overburdened teachers and caregivers (Budiyanto
et al., 2018; Cornforth, Johnston, & Walker, 1974; Glacken et al., 2019;
Mistry & Barnes, 2013). Consideration for the needs of instructors and
communication partners, as well as those of the primary learner, has
helped guide the development of the Simplified Sign System.

Concern 4: Sign-Communication Programs Seem neither
as Common nor as Firmly Established as Many Programs
Promoting Spoken Language Development

Initially, the development of effective sign-communication training and
teaching programs was slowed because of a relative lack of systematic
scientific investigations of sign languages. Not until the 1970s did
research into the structure of sign languages and the communicative
use of manual signs really begin to flourish. This late emergence of sign
language linguistics as a field of inquiry was largely the unfortunate
consequence of a long-standing negative attitude toward sign languages
and signers by many hearing professionals working with deaf students.
Since then, numerous sign languages used by Deaf peoples throughout
the world have been at least minimally studied and documented. The
growing acceptance of sign languages and sign systems as worthwhile
areas of scientific inquiry has helped spur investigations into how manual
signs might be used to help persons with severe language impairments
acquire better communication skills. In turn, these investigations
provided the empirical foundations for successful sign-communication
training and teaching programs. While not yet as common as certain
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forms of speech or spoken language therapy, this is probably attributable
to the relatively recent introduction of sign-communication intervention
approaches and not to their lack of efficacy. Indeed, as we shall see in the
following section, there are a number of groups likely to benefit from a
therapeutic approach that includes signing.

Special Populations

Some persons with an intellectual disability, cerebral palsy, autism, or
aphasia experience considerable difficulty communicating effectively.
Over the years, speech-language pathologists, researchers, and teachers
who work with such persons have employed various approaches
or strategies to enhance these individuals’ communication abilities.
Foremost among these approaches has been speech therapy or
intervention. This therapy or training approach has resulted in many
persons with severe spoken language impairments making great strides
in their communication abilities, although gains in speech intelligibility
often have varied widely.

One form of spoken language intervention or training — behavior
modification speech training — often is quite successful with those
individuals with autism who already have some useful spoken language
or the ability to imitate speech (Lovaas, 1977). For those children with
autism who are non-speaking or have very limited spoken language
skills, however, a singular focus on speech training or therapy may not
be the most effective approach to establishing effective communication
skills. The same may be true for members of other groups of non-
speaking persons.

Why does speech therapy or training sometimes result in only
limited gains in communication skills? For some individuals with
impaired language and communication skills, speech training may not
be successful because of a significant hearing loss that adversely affects
spoken language acquisition. A substantial proportion of children with
Down syndrome (a frequently occurring form of intellectual disability),
for instance, have some degree of hearing loss (Dahle & McCollister,
1986; Roizen, 1997,2007). This deficit may make phonological processing
slower and more difficult, as well as possibly delaying the development
of speech skills. Hearing loss may be present in some persons with
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cerebral palsy as well (Pellegrino, 2007), with this loss affecting their
spoken language acquisition and use.

Other individuals with a communication impairment may derive
little benefit from speech training not because of hearing loss, but rather
because the presence of neurological deficits may result in atypical
processing of sounds. Many persons with aphasia, for example, may be
able to hear speech sounds, but experience a serious disturbance in their
understanding of spoken language. For these individuals, speech sounds
enter their ears without obstruction, but their brains fail to recognize the
sounds and sound patterns, or the sound signals are lost or distorted on
the way to or in the areas of the brain responsible for comprehension
of spoken language. While many children and adults with aphasia
have auditory-processing problems in general (Corriveau, Pasquini, &
Goswami, 2007), others may experience particular difficulty processing
the rapid sequences of sounds present in speech (Alvarez et al., 2015;
Tallal, 2003; Tallal & Stark, 1981). Auditory-processing disturbances also
occur frequently in children with autism (Baranek, 2002; Condon, 1975;
Greenspan & Weider, 1997). Some such children may have a hearing
loss, but many more possess atypical neural circuitry, such that spoken
language makes little or no sense to them. Furthermore, for some
individuals with autism, certain speech sounds may actually be aversive
and painful (Grandin, 1995; see also Grandin & Panek, 2013).

Other obstacles to speech training lie not in an individual’s ability
to comprehend spoken language, but rather in the ability to produce
it. During spoken language production, cognitive and oral-motor
processes must be finely coordinated in order to generate a rapid
succession of speech sounds that are accurately timed and articulated
to be recognizable. If any element of this process — whether planning,
sequencing, or control of oral musculature —becomes disrupted,
spoken language will be laborious, or may cease altogether. Children
with autism, for example, often have problems controlling their
oromotor skills, which results in poor coordination of tongue and lip
movements (Page & Boucher, 1998). This, in turn, makes it difficult for
them to produce clear, well-timed speech. For persons with cerebral
palsy, early brain abnormalities may result in impaired voluntary
muscular control and coordination, and may substantially affect spoken
language production as well. Children with Down syndrome also
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frequently have serious articulation disorders. Difficulties with verbal
memory and sound sequencing, together with recessed mandibles
(lower jaw bones), may make their production of recognizable speech
quite effortful (Barnes et al., 2006, Hamilton, 1993; Kumin, 2006).
Finally, the spoken language of many individuals with aphasia often
is quite slow and labored because the areas of the brain responsible for
the production of speech have been damaged (Beukelman & Mirenda,
2013; Davis, 2007; Kertesz, 1979). In light of the substantial difficulties
or disturbances in spoken language comprehension and production
among members of these different populations, a nonspeech-based
communication intervention approach might prove a very worthwhile
addition to these individuals’ language therapy programs.

Sign-Communication Training and Teaching

Fortunately, over the last few decades, various non-oral means of
communication have been added to the array of strategies or approaches
used by speech-language pathologists to facilitate their non-speaking
clients” acquisition of communication skills. These approaches include
employing signs from sign languages; and making use of a variety of
other augmentative and alternative communication techniques, such
as pictures, writing, physical objects, and speech-generating electronic
devices. In many instances, the use of these different approaches with
children or adults who are non-speaking or who have great difficulty
using spoken language has resulted in noticeable gains in their
communication skills (Beukelman & Mirenda, 2013; Romski et al., 2015;
von Tetzchner & Martinsen, 2000).

Marked improvement in social or emotional behavior and well-being
often has accompanied individuals” increased ability to communicate
through manual signs or other non-oral approaches (Bryen & Joyce,
1985; Carr & Durand, 1985; Cooney & Knox, 1981; Grove & Walker, 1990;
Horner & Budd, 1985; Mira Pastor & Grau, 2017; Prizant with Fields-
Meyer, 2015; Schwartz et al., 2009; Wacker et al., 1990). Children with
autism who have been taught to communicate through signs, for example,
typically show a substantial reduction in such undesired behaviors as
tantrums and soiling, and a corresponding increase in such desired
behaviors as improved attention span and greater social interaction.
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Even for an individual who has learned only a small number of signs,
the ability to indicate that she or he needs to use the bathroom or desires
something to eat can represent a real improvement in that person’s daily
life. In addition, an enhanced ability to communicate successfully with
other individuals may greatly lessen the isolation that often surrounds a
non-speaking person. Thus, the use of signs from sign languages or sign
systems may serve not only as an effective communicative intervention
strategy, but also as a path by which persons with spoken language
impairments may attain a higher level of functioning and fulfillment
through other aspects of their lives.

Sign-communication training and teaching programs, however, have
not proven to be a panacea, as progress in learning to communicate
through signs often has been quite uneven among participants. Although
some non-speaking persons have shown remarkable improvements in
communication skills when taught to sign, in other instances progress
in communication skills has been quite limited or virtually non-existent
(Bonvillian & Blackburn, 1991; Konstantareas, 1985; Layton, 1987).
Some children in sign-communication programs make very limited
progress, acquiring only a small sign vocabulary despite years of
teaching. Other individuals acquire hundreds of signs, learn to combine
signs to form more complex utterances, and make great strides in their
communication skills overall.

The finding that some persons with language impairments make only
limited progress in learning to sign may rest on underlying disabilities
that also have adversely impacted their spoken language development.
Many non-speaking individuals who experience difficulty learning to
sign have various motor and cognitive impairments that may interfere
with their acquisition and use of a full and genuine sign language
(Beukelman & Mirenda, 2013; Bonvillian & Nelson, 1978; Kilincaslan &
Mukaddes, 2009; Pellegrino, 2007; Seal & Bonvillian, 1997; Slavoff, 1998;
Zhang, Oskoui, & Shevell, 2015). ASL and other Deaf sign languages
contain many sign handshapes and movements that may be too complex
for a person with motor difficulties to produce accurately. Many persons
with disabilities also may have problems remembering how to form
various signs, in recalling a number of signs, or understanding the
grammatical rules of a particular sign language. In other words, the
acquisition of a full and genuine sign language may prove inordinately
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difficult for some individuals with language, communication, and
neuromotor impairments.

The Simplified Sign System

What, then, might one do to help foster communication skills in persons
who are unable to fully understand or produce spoken language and
who, because of cognitive, memory, or motor disabilities, may be
unable to benefit substantially from instruction in a full and genuine
sign language? One alternative that may increase the likelihood of such
persons’ successful communication is to use a system of signs or gestures
specifically developed to be relatively easily learned, remembered, and
formed. The Simplified Sign System is such a system.

The Simplified Sign System is more than just a collection of signs
and gestures.” The signs that comprise the Simplified Sign System were
selected, modified, and/or created according to a number of underlying
principles or guidelines with the goal of increasing non-speaking
individuals’ accessibility to communicative symbols and symbol use
through signs. These principles or guidelines include a considerable
visual resemblance or connection between the signs and what they stand
for; this resemblance should make the signs relatively easy to learn and
remember. Because many of the intended users of this system experience
some degree of motor disability in addition to cognitive dysfunctions
(see Dennis et al., 1982), Simplified Signs also were developed to be
easily formed. This was accomplished largely by creating or modifying
signs so that they typically were formed with only a single movement
and a basic handshape. Basic handshapes, also known as unmarked
handshapes, tend to be produced relatively frequently and accurately
by persons acquiring a sign language, including individuals with
autism (Seal & Bonvillian, 1997), ASL-learning children of Deaf parents

7 The Simplified Signs included in Volume 2 have diverse origins. Most initially came
from the sign languages used by Deaf persons in different countries around the
world. In many instances, however, these signs needed to be modified to make them
easier to form. Other important sign sources were the signs used by various Native
American nations and signs used by members of monastic orders who embraced
silence in their contemplative lives. All too often, however, we were unable to find
existing signs that met both perceived communication needs and our criteria for
inclusion. On those occasions, we created new signs (see Chapter 8 for a description
of our procedures).
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(Bonvillian & Siedlecki, 1996, 1998, 2000; Siedlecki & Bonvillian, 1993,
1997), and undergraduate students who had reported that they were
unfamiliar with any sign language (Wright, Bonvillian, & Schulman, in
press). These easier to articulate handshapes, including the pointing-
hand, the fist, the flat-hand, and the spread- or 5-hand, are typically
among the first handshapes that young children produce in many
sign languages (Carmo et al., 2013; Clibbens, 1998; Juncos et al., 1997;
Morgan, Barrett-Jones, & Stoneham, 2007). Other handshapes, such as
the C-hand, the tapered- or O-hand, the L-hand, and the baby O-hand
(also known as a pincer grip), also were produced frequently, albeit
with higher error rates. When adjusting signs for ease of formation, we
often replaced more complicated handshapes with these handshapes.

Another factor that guided our development of Simplified Signs
was that many of the signs should represent relatively broad semantic
concepts or categories, instead of denoting a one-to-one relationship
between one sign and a specific word from the spoken language. This
flexibility enables individual signs to represent an idea that may be
expressed by different spoken words depending on the context in which
they are used. Furthermore, we strove to pick one sign or gesture to
represent each concept in the System, even though various acceptable
possibilities existed. We standardized the lexicon to limit the confusion
that may result from the use of multiple signs or sign variations to
represent a single concept. Consistently using one specific sign helps
to teach the underlying concept to the non-speaking individual and
reinforces the use of that corresponding sign. Finally, the signs are
limited to an initial vocabulary of 1000 signs; we have included those
signs that the different target populations are likely to need in a wide
range of situations.

Pointing, Iconicity, Transparency, and Translucency

One group of readily understood signs or gestures that we have included
in the Simplified Sign System consists of signs that directly indicate a
part of the body or draw attention to something. This is typically done
by pointing with the index finger. These indicating signs are also known
as deictic gestures or indexical signs (Cartmill, Beilock, & Goldin-
Meadow, 2012). In these signs, the user simply points to (or touches) the
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intended location, person, object, or part of the body. Pointing is often
a highly successful communication strategy; it is learned early in the
development of most children. For most persons learning to sign, these
indicating signs can be acquired and employed almost immediately.

Many of the signs we have selected or created for the system visually
resemble the objects, actions, or properties they represent (their
referents). The extent to which a sign resembles its referent is known
as its iconicity. Iconicity may be expressed through a pantomimic
expression of an action (e.g., moving one’s hand to one’s mouth as in
EAT) or part of an object (e.g., the steering wheel of a CAR that one
wishes to DRIVE); a depiction of an object’s shape (e.g., tracing the
shape of a TRIANGLE in the air); an evocation of an emotion (e.g.,
showing that one is ANGRY by shaking one’s fist); a display of a
prominent characteristic of a referent (e.g., raising one’s hand high for
TALL); or an indication of the meaning of a property (e.g., waving one’s
hand back and forth in front of one’s face to show that one is HOT) or of
an abstract concept (e.g., touching one’s temple with one’s index finger
and then moving the hand away to show the emergence of an IDEA).?
Iconic signs typically are easier for children with autism or intellectual
disabilities to learn and remember than non-iconic signs (Konstantareas
et al.,, 1978). In addition, many adults can often guess the meanings of
highly iconic signs without having had any prior exposure to them.
These signs are considered to have transparent meanings (Hoemann,
1975).

Even though many of the Simplified Signs we have selected or
developed for our system have readily transparent meanings or are
clearly iconic, it is important to understand that the degree of iconicity
varies from sign to sign. Actions and objects generally are relatively easy
to depict iconically (Cartmill et al., 2012; Fay et al., 2014; Perlman et al.,
2018; Perniss et al., 2017) and these signs often have readily transparent
meanings. For example, the sign for BALL is made by using one’s hands
to represent the round shape of a ball. Playing a GUITAR is portrayed
by mimicking the strumming of a guitar’s strings. In these instances, a
prominent feature or characteristic of the concept is represented by the
handshape, location, and/or movement of the sign. Signs that portray

8 It should be noted that throughout this volume, translations of signs, or sign
glosses, are shown in upper case.
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properties, thoughts, and emotions, however, frequently have to rely on
a more metaphorical representation. For example, the sign for COLD
is made by clenching one’s fists in front of the chest as the arms shiver.
LOVE is shown by holding someone or something close to the heart. The
meanings of some of the signs in the Simplified Sign System, therefore,
may not be as readily transparent as certain highly iconic signs or the
pointing gestures in the system. Although the degree of resemblance
between a sign and its referent may vary, we have tried to maximize
each sign’s iconicity or transparency.

Unfortunately, we were unable to identify or develop highly iconic
signs for a number of the vocabulary items we wished to include in our
sign system. Because of this difficulty, we opted to include translucent
signs in our system as well. In sign language research, the extent to which
the relationship between a sign and its meaning can be discerned after
an explanation has been given is called the sign’s translucency. Many
more people report that they can perceive the relationship between a
sign and the concept for which it stands after the sign’s meaning has
been provided to them (its translucency) than can correctly guess the
meaning of an unfamiliar sign (its transparency) (Bellugi & Klima,
1976; Emmorey & Sevcikova Sehyr, 2018). Furthermore, a person’s age,
linguistic experience, and cultural background may influence his or her
perceptions of iconicity (Ortega, 2017), as seen in studies of Italian Sign
Language. Hearing non-signers who were Italian outperformed hearing
non-signers from other cultures in their ability to correctly guess the
meanings of iconic Italian signs (Grosso, 1993; Pizzuto & Volterra,
2000), a finding that reinforces the theory that cultural experience may
be required to understand the mappings between a sign’s formation
and its meaning. It should also be noted that deaf signers consider the
signs in their native sign language to be more iconic than signs from
unfamiliar sign languages that are presented to them (Occhino et al.,
2017). However, once the relationship between a sign and its referent
is discerned, many people find it easier to remember that sign. The
inclusion of numerous translucent signs in our lexicon is the principal
reason why we have provided readers with both a brief sentence or
phrase (a memory cue) that concisely ties each Simplified Sign to its
referent and a more detailed explanation of the relationship between a
sign and its referent (see Chapter 11, Volume 2). These explanations of
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the relationship between a sign and its meaning may help some persons
better learn and remember that sign.

This strategy of providing information on how the formation of a
sign is related to its meaning will probably be extremely helpful to non-
speaking persons’ teachers, caregivers, and family members because of
their ability to understand the explanation of the relationship between
a sign and its referent. Students using the signs to help them learn
foreign language vocabulary items also will likely benefit from having
an explanation provided about how the formation of each sign is related
to its meaning. Elderly users with hearing impairments and those
persons suffering from aphasia who are still able to read or understand
spoken language may benefit from this information as well. It will
likely be of less use to very young children or persons with a severe
intellectual disability or autism spectrum disorder. Indeed, some users
of the system, although they may learn iconic signs more easily than
other signs, probably will not consciously understand the connection
between an iconic sign and its meaning, even when an explanation is
given. Instead, they may learn iconic signs more readily because the
movements involved in forming them are familiar actions.

Ease of Production or Formation

Many signs in existing sign languages used by Deaf persons may be
too complex formationally for some non-speaking persons to produce
accurately. Each sign in a signed language requires that the signer
form a particular hand configuration or handshape, make the sign in
a certain area or location, and generate one or more movements of the
hands and arms. These formational parameters or aspects of signs are
referred to as a sign’s handshape (HS), location (LOC), and movement
(MQOV), respectively. Non-speaking individuals often experience
difficulty accurately making particular sign handshapes, controlling
certain arm and hand movements, or remembering signs with multiple
or complex movements. Because many potential users of the Simplified
Sign System have motor impairments, the signs in our system have
been selected, modified, and/or created with their ease of production
in mind. Handshapes that were easier to form often were substituted
for handshapes that were more difficult to make. Signs with multiple
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movements were simplified to a single movement whenever possible,
and movements that were difficult to produce were excluded or changed
to movements that were more accurately produced (e.g., contacting
action with the body) (see Dennis et al., 1982).

In addition, many signs in the Simplified Sign lexicon can be made
with just one arm. If a signer is able to move only one arm, then the
signer uses whichever arm is available to perform the main action of
the sign. Furthermore, some users of our system may prefer to produce
signs that are typically formed with a single hand by moving both of
their hands symmetrically; many of the signs in the lexicon can be made
in this manner without confusion or a change in meaning. Overall, these
various features should make Simplified Signs easier to produce both by
individuals with psychomotor disabilities and by typically developing
infants and young children.

Concept-Based Signs

Many signs in the Simplified Sign System often refer to relatively broad
concepts or categories. In other words, many signs in the system are more
flexible in their meanings than the words that we chose to pair them
with in our lexicon. It is also important to know that a sign is not a direct
translation of any specific word; rather, a sign is a visual representation
of a concept — a concept that in turn may be represented by multiple
words in a spoken language. For example, the sign CHAIR refers to
something that can be used by an individual for sitting: a kitchen chair,
a rocking chair, a portable car seat for a baby, or a seat in a vehicle. In the
Simplified Sign System lexicon, all of these variations in meaning of the
concept CHAIR are represented by one sign.” Although the lexicon (see

9  To be clear, the Simplified Sign lexicon includes signs for other furniture items on
which a person may sit, for example, on a SOFA (bench, booth, couch, pew, etc.)
or on a STOOL (although this sign is not a part of our initial lexicon). However,
just because we have three separate signs for these similar concepts does not mean
that every signer will learn or use all three formations. Although some people
may benefit from finer conceptual distinctions, other signers may be better served
by the broader conceptual category of CHAIR (and thus use that sign to refer to
everything on which he or she can sit, including benches, sofas, and stools). An
intermediate strategy could also be employed by using two options (e.g., lumping
STOOL in with CHAIR but using SOFA for larger furniture pieces). Ultimately, the
decision about which sign(s) to employ will rely on environmental context and the
particular needs and characteristics of the individual (e.g., age, interests, level of
linguistic development).
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Chapter 11, Volume 2) lists each sign under the English word that we
think most accurately reflects each sign’s underlying concept, we also
provide many synonyms or words closely related to that concept for
ease of reference.'

As a result of combining the associated meanings of related words
into one or two signs, the size and level of complexity of the Simplified
Sign lexicon is limited. Much of the initial vocabulary is basic or general
in nature, which should make it more mentally accessible to users under
various conditions, according to the basic-level advantage phenomena
observed in the categorization or retrieval of words or concepts within
semantic hierarchies (see Rogers & Patterson, 2007). This approach
of not having a sign for virtually every possible word or variation in
meaning is one aspect that distinguishes the Simplified Sign System from
full languages. We anticipate that this approach will not result in any
confusion when the sign is used in a communicative context. Grouping
related meanings under a single sign, however, may present challenges
to children with autism spectrum disorder. Many of these individuals
have difficulty applying one sign to multiple versions of a particular
concept. For example, individuals with autism may think that the sign
BALL only applies to the red dodge ball they play with; they may not
understand that the sign can also apply to a basketball, a tennis ball, a
ping-pong ball, or balls of varying sizes and colors that may be present
in their environments. Many children with autism spectrum disorder
and some persons with a severe or profound intellectual disability must
be painstakingly and deliberately taught the skill of generalization.
Whereas typically developing children perceive the underlying
conceptual basis for BALL (spherical shape), some individuals may
need to be taught this through tying each example of a ball to the sign
for BALL. This challenge, however, is present when attempting to teach

10 Although both words in spoken languages and signs in sign languages stand for
underlying concepts, one should not directly equate individual words with specific
signs. As an example, the English word ground or grounding has a number of
meanings, including soil, an object that makes an electrical connection with the
earth, a basis for belief or argument, an area of knowledge, and a football offense.
The different meanings of this word would require different signs to convey the
range of meanings or concepts accurately. In our system, if a listed English word or
gloss has two or more divergent meanings, we often provide a parenthetical word
or phrase that clarifies which meaning is appropriate for that sign’s formation (e.g.,
RIGHT (CORRECT) and RIGHT (DIRECTION) are two different signs).
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any communication skill to children with autism spectrum disorder and
to many other individuals with complex communication needs, and is
not specific to Simplified Signs."

Standardization

A number of the signs in the Simplified Sign lexicon may not seem to
differ noticeably from gestures that people generate spontaneously. For
example, many people tap their head when they need a gesture to indicate
head. However, there also may be variability across individuals in their
gestures: one person may point to the head with an index finger, another
may use both hands to tap the head, and a third may make a circular
movement around the head. All of these are acceptable and readily
understood gestures; a non-speaking individual with severe cognitive
and motor disabilities, however, may be confused by this variability. To
lower the chance of confusion among communication partners, we have
selected one particular gesture or sign for each concept, even though
many suitable variations may exist. Moreover, this single, distinct form
of a sign should then be used by all people in the signer’s environment.
This approach of using a single, consistent form for each sign may be
especially important in interactions with persons with autism spectrum
disorder. Individuals with ASD may experience real difficulty in
discerning the underlying structural regularities in input (Hellendoorn,
Wijnroks, & Leseman, 2015) if there is wide variability in how signs are
formed. This strategy should help reinforce the acquisition of that sign
and encourage its use by everyone.

Core Vocabulary

In contrast to the thousands of signs found in the full and genuine sign
languages used by Deaf persons, the size of the Simplified Sign System
lexicon has been restricted initially to 1000 distinct signs. The smaller
size of the lexicon limits the complexity of the system and should make
it easier for non-speaking individuals, as well as their teachers and
caregivers, to learn. Not everyone will want to or need to learn all of

11  See Chapter 5 for more information on teaching generalization.
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the signs in the lexicon, though; some individuals may learn and use
only 30 to 50 signs. These numbers are generally comparable to studies
of core vocabulary in preschool children, in which as few as 50 words
comprised half or more of the total words used by those children
(Banajee, Dicarlo, & Stricklin, 2003; Beukelman, Jones, & Rowan, 1989;
Burroughs, 1957; Deckers et al., 2017; Fallon, Light, & Paige, 2001;
Fried-Oken & More, 1992; Trembath, Balandin, & Togher, 2007). The
number of signs a particular user learns to recognize and how many
he or she produces will depend in large part on the extent of that
person’s cognitive and motor abilities, as well as on the dedication and
persistence of that person’s sign-using caretakers. Those individuals
with less severe impairments will be able to learn and use many more
signs than those with more profound impairments. The teachers and
caregivers of each potential user will need to decide which concepts are
the most important and helpful for that individual to learn and then
concentrate on teaching the signs for those concepts. The main user’s
sign vocabulary can then be expanded as his or her communication
needs grow (Dark, Brownlie, & Bloomberg, 2019; Grove & Walker,
1990, Walker, Mitha, & Riddington, 2019). Although the present
lexicon is restricted in size, we believe that it is sufficiently large to meet
many basic needs over a wide range of educational, institutional, and
family settings. For those persons who wish to use Simplified Signs
as an instructional vehicle to facilitate the acquisition of a substantial
foreign language vocabulary, a noticeably larger lexicon of Simplified
Signs will probably be needed. As a direct result of this potential use
of the system, we tested and added 840 more signs to the lexicon.
These additions considerably expand the lexicon’s breadth and its
resulting ability to address the communication needs of individuals
in both general and more specialized settings. In the future, we hope
to provide the expanded lexicon to the public and to develop teaching
materials and a smartphone app for the lexicon as a whole.

By developing signs that are relatively easy to learn, remember, and
form, we hope that we have removed an obstacle to more effective sign
communication for many non-speaking individuals. We also hope that
the signs that comprise the Simplified Sign System lexicon prove to be
quite helpful to those who use them.
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Goals, Clarifications, and Recommendations

We mentioned earlier that one of the principal goals that guided our
development of the Simplified Sign System was that of increasing
non-speaking individuals” accessibility to communicative symbols and
symboluse. Itwould be a mistake, however, to assume that our motivation
as authors and investigators was to create a symbol system that would
be taught to and used solely by persons with autism spectrum disorder,
intellectual disability, cerebral palsy, or aphasia. These individuals
often struggle to communicate successfully with other people in
their environment. To increase the likelihood of these individuals
communicating successfully, other people in their environment also will
need to learn and use the Simplified Sign System. The Simplified Sign
System is more of a tool for enhancing the ability of its principal users to
interact meaningfully with others in their environment. This ability thus
serves a social function as well. Ultimately, the Simplified Sign System is
an approach to communication by which an individual’s quality of life
can be comprehensively addressed and improved.

We think that the Simplified Sign System has a distinct advantage
over many other augmentative and alternative communication systems
(discussed in Chapter 5) because it has substantial potential to be
integrated into a more expansive environment. Even though signing is
not the norm within hearing and spoken language-based communities,
it is becoming increasingly accepted and more prevalent. The Simplified
Sign System provides the non-speaking individual an opportunity to
engage more successfully with the public and to produce signs that
should be recognizable to many people who have never been exposed
to them. Our system, then, may help expand non-speaking persons’
horizons that in the past may have been limited to their teachers,
caregivers, staff members, and other non-speaking individuals involved
in an educational or residential program. Therefore, this system may
help non-speaking persons be integrated more fully as valuable and
contributing members of their own communities and of the larger
societies in which they live.

In addition, adoption of the Simplified Sign System is not an
admission that one has given up on an individual acquiring speech skills
or proficiency in their native sign language, or that the non-speaking
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person has no capacity to improve his or her spoken language or native
sign language skills. In fact, just the opposite is true. Indeed, the use
of Simplified Signs provides a foundation upon which subsequent
communication and language development may occur — even the
acquisition of useful speech skills. Whereas in the past, a non-speaking
individual may have undergone extensive speech therapy with little or
no progress, a change of strategy to that of accompanying speech with
manual signs may somewhat paradoxically lead to an improvement in
speech skills (Creedon, 1973; Fouts, 1997; Millar, 2009; Millar et al., 2006).

Even if spoken language skills fail to emerge with this change in
strategy, the non-speaking individual likely will acquire enhanced
communication skills through the effective use of signs. The Simplified
Sign System has been tailored to the specific needs of various groups
of non-speaking persons. However, it is not only for the main users; it
is for everyone who encounters and interacts with them. This includes
family members, caregivers, friends, teachers, medical and nursing
staff, therapists, and the public. This sign system represents a response
to the communication difficulties experienced by the entire community
of people who interact with non-speaking persons. The Simplified
Sign System helps to address this communicative need by meeting the
vocabulary needs of diverse groups of individuals. The wide range of
vocabulary items in the sign system may provide these individuals
with their best chance of moving forward. From an initial focus on
single vocabulary items, we hope that users of our sign system will
progress to signing short sentences or utterances and then longer and
more complex utterances — one step at a time, each one building on
the steps that came before.

Before this process can occur, however, each non-speaking person’s
current level or status of communicative abilities should be accurately
evaluated and assessed. This evaluation or communication assessment
helps the speech-language pathologist or professional caregiver
understand the individual needs of a target sign user before tailoring a
specific plan or strategy to improve his communication skills and track
his progress. Unfortunately, we cannot at this time accurately predict
either which individuals will benefit most from using the Simplified
Sign System, or how much they will benefit. What we do know is that
those who try out the system will respond to it based on their individual
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abilities, characteristics, circumstances, and goals. These individuals will
also be affected by whether or not the other members in their families
and communities accept their responsibility to address the shortfall in
communication being experienced by all. These family and community
members should provide consistent encouragement to the main sign
user and become actively involved in his or her life."

Finally, it is important to recognize that the Simplified Sign System
is not necessarily exclusive of other communication methods. For some
individuals, it may be their sole means of effective communication.
For others, it may be their primary means of communication that is
then supplemented with other techniques (such as the use of objects,
pictures, speech-generating devices, or software applications). For still
others, it may be an augmentative communication system that supports
another primary technique or approach. The Simplified Sign System is
not only flexible in terms of how it is employed, but also in when it
is employed. Although it is best (and highly preferable) to implement
the system as soon as possible in a child’s development or in an adult’s
rehabilitation, it can still have a positive impact if introduced later.
Furthermore, the use of the Simplified Sign System may either grow
over time as an individual responds positively to it, or its use may
actually diminish as a person’s spoken language or native sign language
skills improve. This prediction is in line with the results of studies of
other sign-communication systems used with persons with intellectual
disability, cerebral palsy, autism, or aphasia.

Other Potential Users of the Simplified Sign System

Although the Simplified Sign System was originally developed
primarily to facilitate the communication of non-speaking children and
adults, other populations or groups of people may find that learning
this manual sign system will benefit them as well. Among those who
might benefit from learning and using Simplified Signs are persons
(both hearing and deaf) who travel to foreign countries or work in
the travel industry, parents who adopt children internationally, older
persons who have lost their hearing, members of the military or foreign

12 We provide recommendations for enhancing this sign-learning environment in
Chapter 4.
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aid organizations, and healthcare professionals. Simplified Signs may
also be useful to language instructors as an aid to teaching vocabulary
from a person’s primary spoken language, to learners of foreign or
additional languages, and to children from economically disadvantaged
backgrounds. The need to develop highly effective and efficient
foreign language instruction materials, moreover, has been underlined
by the plight of millions of migrants and refugees who are currently
overwhelming existing aid resources.

International travelers frequently encounter situations where
their spoken language skills are unable to overcome communication
barriers. Although travelers may address this by using the services of
an interpreter, finding such an individual might prove difficult, costly,
and time-consuming. If time were of the essence, as when one has a
plane to catch or requires assistance in an emergency, then the failure
to communicate quickly and accurately might have serious negative
consequences. In addition, it may be easier for people to learn and use
an iconic sign-communication system when traveling within a foreign
country for a limited period rather than attempting to learn and use that
nation’s spoken language(s). If Simplified Signs were acquired by many
persons worldwide, especially by travelers who frequently go abroad
and those individuals involved in the travel or hospitality industries,
then many communication problems might be avoided or minimized.

Those persons who elect to adopt children from countries other than
their own constitute another group that might find learning and using
a simplified sign-communication system helpful and beneficial. The
number of international adoptions increased greatly for several decades
(Judge, 1999; Krakow, Tao, & Roberts, 2005; Tan & Yang, 2005; Tessler,
Gamache, & Liu, 1999) before slowing in recent years. In the U.S., the
decline in adoptions from abroad this past decade has been quite steep
partly because of geopolitical reasons, as there apparently is no shortage
of parents who wish to adopt (Jordan, 2016). In most instances, the
children who have been adopted encounter not only new caregivers and
unfamiliar surroundings, but new languages as well. While the parents
may find that communicating effectively with their newly adopted
children is rather frustrating at first, the children involved may find
the change in their language environments truly bewildering. Whereas
these children may have successfully understood and produced a
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spoken language prior to adoption, their change in circumstances
typically places them in situations where their birth language is not
spoken and their efforts at speech either poorly understood or not
understood at all. Not surprisingly, these children’s use of their birth
language either declines or is arrested at its level of development at the
time of adoption as the children encounter the language of their new
environment (Glennen, 2002).

The process in which international adoptees learn the language
of their adoptive parents often is referred to as second-first language
acquisition. Fortunately, most internationally adopted children develop
skills in their new language similar to their non-adopted peers within
a few years of adoption (Glennen & Bright, 2005; Glennen & Masters,
2002; Rygvold & Theie, 2016; Scott, Pollock, Roberts, & Krakow, 2013).
Although most internationally adopted children eventually perform in
the typical range on tests of language abilities, their language skills often
lag behind those of children from comparison groups closely matched
for age, gender, and family socioeconomic status (Gauthier & Genesee,
2011); additionally, there is often wide variability in language outcomes
among adopted children (Scott, Roberts, & Glennen, 2011). Particular
attention and intervention services probably should be directed
towards those children who were reared in especially impoverished
environments prior to their adoption (Hwa-Froelich, 2009). Children
between three- and four-years of age at adoption more frequently
experience difficulty transitioning to their new language and social
environments than children aged two and younger, but often make
rapid strides toward attaining language proficiency (Glennen, 2009;
see also Tan et al., 2012). For children who may be even older at the
time of their adoption, the outcome often is not as positive as it is for
infants or younger children (Beverly, McGuinness, & Blanton, 2008).
Many of these older children have communication disorders, with their
parents frequently reporting that they have language or articulation
impairments. Some of these difficulties may be attributable to the
children’s pre-adoption experiences, often in orphanages, which were
not adequately stimulating or supportive.

An approach that would likely facilitate internationally adopted
children’s transition from their birth language to their new adopted
language would be to have the parents use manual signs together with
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spoken language when interacting with their children. In particular,
if the parents were to use manual signs that had readily transparent
meanings together with spoken language, then the meanings of their
utterances would likely be much clearer to their children. An increased
understanding of their parents’ efforts at communicating with them
might, in turn, lead the children to pay better attention and to respond
appropriately more often. Once the children demonstrated knowledge
of their parents” spoken utterances, then the parents would no longer
need to pair signs with words. If this approach were to enhance the
communication environment for these newly adopted children, then
these youngsters” new homes would likely seem less confusing and
frightening to them and lead to their better social adjustment.

As more people live longer, the number of persons who become
hearing-impaired as part of the aging process is increasing substantially
(Chen, 1994; Humes et al., 2012; Strawbridge et al., 2000; Trosman et
al., 2012). The numbers involved are not small: in the U.S., 48 million
people have hearing loss (Kelley, 2017), with nearly two out of every
three persons older than seventy years experiencing a significant loss
in hearing (Lin, 2017). For the large majority of these persons, speech
will remain their principal form of communication. Although their own
spoken language skills may be fully adequate, they may not understand
the attempts of others to communicate with them through speech. This
situation may be frustrating to all parties involved and socially isolating
to those individuals with newly acquired hearing impairments. One way
to cope with such a problem would be to request that others write down
what they wished to convey. Such an approach, however, might prove
cumbersome, time-consuming, and ultimately fatiguing. Although
learning a full and genuine sign language certainly is an option, many
older individuals and those who interact with them may not want to
devote the time and effort needed to become proficient in a full sign
language. Rather, a more effective strategy might be for individuals
to learn a number of Simplified Signs and combine them with spoken
language when communicating with persons who have impaired
hearing. In group settings, those individuals who have at least some
useful hearing would likely benefit primarily from the spoken words,
while those who have become deaf or hard-of-hearing would likely find
that the signs help them to understand the communication of others.
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When serving overseas, members of the military and international
aid organizations often encounter serious communication problems
when they need to interact with the citizens of those countries. If they
were to use iconic manual signs and gestures to supplement and clarify
their efforts at spoken communication, then many potentially harmful
confrontations might be avoided. The use of sign communication
might also be of great benefit to the many injured veterans who have
returned home over the years, especially those who have suffered
brain injuries. These injuries, depending on their severity and the
particular areas of the brain affected, may adversely affect or interfere
with a veteran’s ability to communicate successfully using speech. The
addition of a sign-communication system to a veteran’s rehabilitation
program might help to overcome initial limitations in the use of spoken
language.

Furthermore, as societies become more multicultural in nature,
healthcare providers increasingly interact with patients (or their family
members) who have recently immigrated to the country and who do
not yet speak the principal language or languages of that country. In an
emergency situation, securing the services of a knowledgeable interpreter
might not be a viable or timely option. If emergency personnel were
to use easily understood gestures or signs to interact with a severely
injured person with limited speech communication skills in the local
language, then this approach could truly prove to be a lifesaver.

Manual signs and iconic gestures also have been shown to be a useful
aid to teaching English (or other languages) to students, including
economically disadvantaged students, as a first or second language
(Daniels, 2001; Mancini, 2005; Schunk, 1999). One reason for this
success may rest on the finding that input or instruction in more than
one modality often improves students’ learning on a range of tasks in
comparison with instruction in only a single medium (Gellevij et al.,
2002; Loncke et al.,, 2006; Mayer & Sims, 1994). Learning language
through more than one sense may result in that language being learned
more effectively and remembered for a longer period of time. Because we
feel that the topic of using iconic manual signs to facilitate the learning
and processing of first and subsequent languages by members of the
broader hearing population is of considerable importance, we discuss
the literature on this topic in more detail in Chapter 7.
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Research has shown that having students enact iconic signs or
gestures as they say the to-be-learned words that correspond with these
signs is a very powerful way for students to learn these new vocabulary
items. We surmise that the production of iconic signs or gestures
might enhance learning in a number of other domains as well. That is,
if concepts in mathematics, science, and engineering were to be acted
out gesturally, then the concepts so embodied might be learned more
effectively and robustly (Cook, Yip, & Goldin-Meadow, 2010; Radford,
2009). We say this in part because there appear to be several partially
separable human memory codes or representations: word or verbal
codes, visual or pictorial codes, and motor or action codes (Cartmill et
al.,, 2012; Engelkamp & Zimmer, 1984). Overall memory performance
appears to be especially strong when the different memory codes are
involved; people tend to remember those things that they say, see, and
do. When describing a concept or an event in a signed language, this
action is a form of enactment. It will be of interest to determine if seeing
how concepts are described through signs by experienced teachers of
deaf students would facilitate the learning of these concepts by hearing
students.

From these brief overviews of some of the diverse populations who
might benefit from the use of manual signs, it should be clear that
the Simplified Sign System has the potential to successfully facilitate
communication in a variety of locations and circumstances. To use the
Simplified Sign System effectively, however, it will likely be helpful for
the reader to examine background information on the nature of sign
languages and the characteristics of sign-using populations, as well as
learn how the Simplified Sign System was developed. To obtain this
information, it is recommended that the reader first understand the
structure and contents of these volumes.

Contents and Structure of the Two Volumes

Different people may want to read and use these two volumes in
different ways. Individuals knowledgeable about signing with special
populations or those who would like to use signs to facilitate foreign
language vocabulary acquisition may wish to turn directly to Chapters
10 and 11 (Volume 2) for the listing of Simplified Signs, descriptions of
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how the signs are formed, explanations of the relationships between
sign formation and sign meaning, and tips on using the lexicon and sign
index. Those persons with little or no background in sign languages
or teaching sign communication, however, would likely benefit from
reading all or some of the chapters in Volume 1 before proceeding to the
sign descriptions and drawings contained in Volume 2. For those persons
interested in historical perspectives on the use of signs by hearing persons,
Chapter 2 provides evidence that manual signs and gestures have long
been used to overcome various spoken language barriers. In Chapter 3,
the emphasis is on the nature and structure of the sign languages used
by Deaf persons (particularly ASL). This background material should
prove helpful in understanding the reasoning behind our selection,
modification, and creation of signs for the Simplified Sign System.

Persons considering adopting a sign-communication intervention
program with children or adults with spoken language difficulties
should read the chapters that review the studies of signing with such
individuals. We first focus on the sign acquisition of persons with an
intellectual disability or with cerebral palsy (Chapter 4). In subsequent
chapters, we explore the use of sign communication with individuals
with autism spectrum disorder (Chapter 5) and with adults and children
with aphasia or a developmental language disorder (DLD) (Chapter
6). In many instances, the participants in these studies had more than
one condition or disability that may have adversely affected their use
of spoken language, and as a result they had complex communication
needs. To some extent, our discussion of the results of certain studies in
a particular chapter may appear to be the product of a rather arbitrary
placement decision, even though we strove to identify the participants’
primary disabling condition.

Chapter 7 concentrates on how learning to sign, and how the
use of Simplified Signs, might benefit typically developing children
and school-age students. Included in this chapter are reviews of the
emerging literature on the use of manual signs to foster vocabulary skills
in students learning a foreign language, in children from economically
disadvantaged backgrounds acquiring English, and in other groups of
hearing individuals with different communication and learning needs.
We also include information in this chapter on how learning to sign
may enhance a person’s cognitive processing, paying special attention
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to findings on spatial memory and mental rotation. From reading this
chapter, it should be apparent that learning to sign likely has much to
offer to a wide range of persons with normal hearing levels.

In Chapter 8, we recount the steps we followed in developing our
system, in case others wish to add new signs to the Simplified Sign
lexicon. Those individuals electing to initiate a program of sign-
communication training and teaching with non-speaking persons are
strongly urged to read Chapter 9. Included in this chapter are a number
of recommendations about how to make such a program more effective
and how to maximize one’s chances for successful sign interactions.

We also wish to draw the reader’s attention to the presence of various
appendices and supporting materials. In Volume 1, a Glossary of terms
is included to assist readers by offering definitions or explanations of
more technical terms. This glossary may be especially relevant for family
members, caregivers, and SLP students who are not already familiar
with sign language linguistics, various disabilities or conditions, or
research methods and procedures. Appendix A provides a listing of the
diverse sign resources we consulted when developing the initial 1000
signs of the lexicon. Appendix B offers a drawing and a short description
of each of the handshapes used in the Simplified Sign System. Likewise,
Appendix C provides a drawing and an explanation of the formation of
each of the palm, finger, and knuckle orientations found in our written
descriptions. In Volume 2, there is a sign index with synonyms. The
synonyms were provided to assist users of the Simplified Sign System by
identifying those words, other than the principal lexicon entries, whose
meanings could be conveyed by particular signs. We hope that this
inclusion of synonyms in the sign index greatly expands the usefulness
of our sign system. Regardless of how these two volumes are read and
utilized, we hope that it will enhance the communicative interactions of
many different people.



2. Use of Manual Signs and
Gestures by Hearing Persons

Historical Perspectives

There are many situations in which spoken language communication is
not feasible or successful, even if all persons involved have the physical
ability to produce speech. In these cases, a viable option may be the use
of signs or gestural communication; history provides multiple examples
of the success of such a strategy. The early Europeans who landed on
the shores of what to them was the New World encountered Native
Americans' with whom they could not effectively communicate through
spoken language. Faced with this difficult situation, they quickly
resorted to the use of gestures and manual signs. Not only did these
Europeans employ signs and gestures in their efforts to communicate,
but the Indigenous peoples they met often made use of manual signs
and gestures in these first contact situations as well (Bonvillian, Ingram,
& McCleary, 2009).

1 In this text, the term Native American is mainly used to refer to the Indigenous
peoples that lived on the North American continent prior to the arrival of European
colonizers. In particular, we focus most of our attention on interactions between
Europeans and the Indigenous peoples of the present-day continental United States,
northern Mexico, and southern Canada. Needless to say, there are other examples
of such interactions in both North America and South America, as well as in many
other parts of the world. As a full account of such cross-cultural contact situations is
far beyond the scope of this chapter (and, indeed, this book), we have constrained
ourselves to the denoted regions. As such, we have generally chosen to use the term
Native American in a limited capacity as opposed to the more inclusive phrasing
Indigenous peoples of the Americas, which is gaining popularity as the preferred way
to refer to the multiple different cultural groups found throughout North, Central,
and South America.

© Bonvillian, Kissane Lee, Dooley & Loncke, CC BY 4.0 https://doi.org/10.11647/OBP.0205.02
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In fact, many of the Indigenous peoples that Europeans encountered
had very effective sign-communication systems of their own. Because the
various Native American tribes or nations spoke hundreds of different
languages, they needed to find a way to overcome the spoken language
barriers that they frequently experienced. The use of sign-communication
systems enabled many Native Americans to communicate easily and
efficiently across a wide geographical area (Davis, 2010, 2016). Manual
signs also enabled Native Americans to communicate effectively while
hunting without disturbing their prey. So widespread was signing
among Native Americans at one time that when the sixteenth-century
Spaniard Cabeza de Vaca learned one of their sign systems, he was able
to use it to communicate effectively during his epic trek across much
of continental North America (Bonvillian et al., 2009). Apparently, the
sign-communication system that Cabeza de Vaca acquired and used
was both easily learned and remembered.

Communication through signs, however, was not a phenomenon
limited solely to Native Americans and the occasional European.
Manual signs have also been employed over the centuries by a wide
range of persons in quite diverse settings. Although most people today
probably think of sign communication as the language of those persons
who have grown up Deaf (see Chapter 3), signing has a long history
with hearing persons as well. Europeans often used manual signs to
facilitate communication in everything from dramatic performances to
business transactions. The utilization of manual signs was also a long-
established part of monastic life. By signing instead of speaking, monks
could successfully communicate in silence and avoid distracting the
religious contemplation of others.

Using manual signs as an alternative to speech and as a potential
universal language was also a recurring topic of philosophical inquiry
across the centuries. Furthermore, there are biological and linguistic
bases for believing that humankind’s first language was a gestural one.
Some support for this view has come from an experiment conducted
centuries ago in which children were deliberately isolated so as to not

2 Cabeza de Vaca's success, indeed his survival, often depended on his ability to
communicate through signs with people living across a wide geographical area who
spoke many different languages. His experiences interacting with so many different
cultural groups emphasize the potential usefulness of a sign-communication
system for modern travelers as well. Such a possibility is discussed in Chapter 1.
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be exposed to spoken language. These children were reported to have
learned and used manual gestures to communicate instead of speech.

The Origins of Language

Various scholars over the centuries have speculated about humankind’s
first language. Where did this remarkable ability come from? Was
it divinely inspired, part of our biological heritage, or the product of
learning by a social creature? Which language was humankind’s first?
In discussions of the nature and origins of language, most people
start from the perspective that languages are spoken and transmitted
in an auditory-vocal manner. It is only in the past several decades
that many linguists have expanded their views to include as genuine
languages the sign languages used by members of Deaf communities.
Some linguists and neuroscientists, moreover, have ventured past this
point and theorized that human language emerged from manual sign
or visual-gestural communication (e.g., Armstrong, 2008; Armstrong,
Stokoe, & Wilcox, 1995; Armstrong & Wilcox, 2007; Corballis, 2002, 2009,
2013, 2017b; Fay et al., 2014; Gentilucci & Corballis, 2006; Hewes, 1976;
Kimura, 1976, 1993; Levinson & Holler, 2014; Stokoe, 2001). According
to this view, our human ancestors communicated primarily through
manual signs or gestures, with their hands being used to represent a
wide range of objects and actions (Armstrong, 2011; Wilson, 1998);
spoken language did not appear until much later in human evolution.
In this account, the relatively rapid emergence of spoken language as
the predominant form of human communication occurred because it
was based on an already established gestural means of communication
that relied on sequentially produced manual signs.

How, then, would gestural communication itself have developed,
and why would it have developed before spoken communication?
One hypothesis advanced to explain an early emergence of manual
communicative gestures is that such gestures stemmed from a neural
mechanism already present in our prehominid ancestors (Arbib, 2005,
2013; Rizzolatti & Arbib, 1998). This neural mechanism, composed of a
set of neurons called mirror neurons (as first observed in the brains of
macaques), is active not only when an individual produces a specific
action, but also when that same motor action or a similar one is viewed.
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It appears that mirror neurons enable an individual to understand
actions performed by others if the individual also has the ability to
perform those actions (Corballis, 2010; Rizzolatti & Sinigaglia, 2008).
Our current knowledge of human neurophysiology from brain imaging
suggests that a mirror system for grasping, believed to be critical to
our ability to imitate, is located in close proximity to neural systems
devoted to manual control as well as the syntactic aspects of language
production (Binkofski & Buccino, 2004). The co-representation of all
these mechanisms in the same region of the brain has led a number of
researchers to advance the view that the mirror neuron system helped
lead humankind to first develop a gestural communication system or
language, based on the ability to recognize, imitate, and build upon
the hand movements used by others (Arbib, 2013; Ferrari, Gallese,
Rizzolatti, & Fogassi, 2003; Rizzolatti & Arbib, 1998). In this approach,
a mechanism for language presumably emerged from a mechanism not
initially related to communication, such as the capacity to generate and
recognize actions.

Many current researchers also think that control of the vocal
mechanisms necessary for autonomous speech emerged only relatively
recently in humans, long after humans had acquired proficiency in
gestures and other voluntary motor actions (Corballis, 2002, 2009, 2017a;
Lieberman, 1998; Stokoe, 2001). If this were indeed the case, then it
implies that our human ancestors had more limited speech capabilities.
Without being able to produce a sufficiently diverse array of sounds,
these ancestral humans most likely would have found speech a less
effective means of communication. In turn, they may have relied more
heavily on their manual or gestural abilities to describe or represent
aspects of their world. Sounds certainly would have played important
roles in conveying alarms and indicating where one was located, but they
may not have been as useful as manual gestures or signs in representing
many objects, actions, or locations in the environment.’

Manual signs or gestures, on the other hand, clearly can be made to
resemble or describe many objects, animals, actions, or properties; this

3 Asstated in Fay et al. (2014), contemporary studies of gestural use by non-human
primates also provide some support for the gestural theory of language origins
(see Gardner & Gardner, 1969, 1971; Pollick & de Waal, 2007; Savage-Rumbaugh
et al., 1986), but see Cartmill, Beilock, & Goldin-Meadow (2012) for information
regarding the differences between human gestures and modern ape gestures in
terms of their structure, meanings conveyed, and representational aspects.
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characteristic is known as iconicity. Pantomime, for example, is highly
iconic in nature. This representational capacity of gestures is largely
equivalent to the meaning, or semantic, component of languages. Iconic
signs or gestures, because they closely resemble the objects or actions for
which they stand (their referents), probably would have been readily
understood by others.

Another characteristic of gestures, movement, makes them an
even more effective means of communication. When a person’s
gestural communications incorporate movement or motion, additional
information beyond the identification of an object can be conveyed (Fay
et al., 2014; Goldin-Meadow, 2003; Stokoe, 1991, 2001; Wilcox, 2009).
Movement not only can indicate action, a property of verbs, but it can
indicate the direction or location of the action (depending on where the
gesture is produced). Movement can also indicate who or whatis causing
the action, as long as the location of the agent or the instrument used
to perform the action is specified gesturally. Furthermore, movements
can be systematically varied (e.g., slowed down, repeated) to show
modification of the action. In light of these capacities, one can make an
argument that gestural production can convey to the viewer considerable
information that is syntactic in nature as well. The emergence of an
ability to combine iconic gestures or mime sequences, moreover, may
have facilitated early peoples” planning of forthcoming actions and the
recounting of past events. For our early human ancestors, with their
spoken language likely limited by biological constraints, gestures may
well have been used quite extensively and effectively. In fact, the current
focus on the gestural origins of language may help change scholars’
views on the nature of speech itself. Once viewed exclusively as a system
for sound production, speech is now considered by some researchers to
be primarily a system for producing articulatory gestures (Gentilucci
& Campione, 2013; Gentilucci & Corballis, 2006; Liberman, Cooper,
Shankweiler, & Studdert-Kennedy, 1967).

Although many linguists and neuroscientists have only recently
begun to seriously consider the idea that humankind first used gestures
or manual signs to communicate, the idea itself is not an entirely new
one. In 1746, a manuscript by prominent French scholar Etienne Bonnot
de Condillac entitled Essay on the Origin of Human Knowledge (Trans. H.
Aarsleff, 2001) was published describing the early communication of
two imaginary children, a boy and a girl. In this essay, one child first
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used gestures to convey that he wanted something out of his reach. The
second child understood the movement of the other’s head, arm, and
body and came to his assistance. Eventually a language emerged from
these gestures as the children learned to connect ideas with gestural
signs. Sounds often accompanied the children’s gestural production,
but speech did not replace the children’s gestural language until later.
This depiction of language as emerging solely out of human agency also
challenged the view presented in the Book of Genesis of a divine origin
of language (Rosenfeld, 2001).

Condillac’s essay was largely speculative, without any basis in
empirical evidence, yet it hints at how one might determine the answer
to the question of what humankind’s first language was. One approach
to resolving this question that was discussed by different scholars over
the centuries was to rear children from early infancy without exposure
to any spoken language and then determine what language, if any,
they spontaneously produced.* Such a language, generated without
the benefit of spoken language input, was deemed by these scholars as
likely to be the most fundamental of human languages: humankind’s
first and oldest language.

There is compelling evidence that at least one experiment was
conducted that systematically examined the development of children
reared without exposure to spoken language.” That experiment
was conducted over 400 years ago by Akbar, emperor of Hindustan
(Bonvillian, Garber, & Dell, 1997). If children, without benefit of
spoken language input, were to utter a certain tongue, then Akbar felt
that this language would be the oldest language. Akbar, according
to his court historian, Abul Fazl, also was motivated to conduct his
language experiment to resolve the question of whether speech arises
spontaneously in children.

In Akbar’s experiment, a number of children were taken from their
parents (for a monetary consideration) while they were still in early

4 This approach might be seen as an effort to simulate the perceived conditions
surrounding the initial emergence of human language. What these scholars
evidently did not consider is that the language-learning skills of modern-day
children would differ substantially from those of children eons ago when human
language was first emerging (Botha, 2007; Goldin-Meadow, 2003).

5  This example from history of a highly unethical experiment conducted on children
would not be acceptable today in reputable scientific communities.
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infancy and then reared in a secluded house by nurses who refrained
from speaking to them. Guards were posted at the house to ensure that
speech did not intrude. The children remained in the house for periods
of three to four years, receiving nourishment and interaction, but no
spoken language input.

When the children were about four years old, Akbar had their
language skills assessed. The children spoke no language at all; their
only vocalizations were the noises associated with people born deaf.
This was seen as a disappointing outcome because it failed to resolve
the question of which spoken language was the oldest human language.
The outcome did, however, provide evidence for the view that speech
does not arise spontaneously in children. Children apparently need at
least some minimal level of exposure to a particular tongue in order to
acquire it.

Although the children in Akbar’s language experiment failed to
acquire even limited facility in speech, they did not fail to learn how
to communicate. Rather than using spoken language, they “merely
expressed their thoughts through gestures which answered the
purpose of words” (Tylor, 1878, p. 81). Unfortunately, the accounts
of Akbar’s study do not provide sufficient detail about the children’s
gestures or manual signs to determine whether the children’s gestural
communication should be viewed as a genuine sign language. Nor do we
know whether the nurses used gestures or signs in front of the children.
Still, it is an interesting finding that the children acquired an ability to
communicate through gestures or signs. In fact, Akbar and the scholars
in his court may have been premature in dismissing the findings of the
experiment. In light of contemporary views that our human ancestors
probably communicated mostly through signs or gestures, the finding
that the children communicated gesturally may have been an accurate
resolution of the issue of language origins after all!

Signs as a Natural
and Universal Form of Communication
In addition to the philosophical inquiries of various early scholars

about the origins and emergence of human language, the potential
utility of manual gestures has long been recognized. Through the ages,
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certain European scholars embraced the view that manual signs and
gestures constituted a natural and effective means of communication
that might take the place of speech. By “natural” it was meant that
signs and gestures could be understood without needing to be learned
or translated. This view about the nature of signs and gestures may
have encouraged Europeans to use signs in North America, inspired
investigators to study Native American signs, and influenced some of
the early teachers of deaf students.

The view that someone unable to speak could communicate quite
effectively through manual signs or gestures has a long history; it goes
back at least to classical antiquity (Knowlson, 1965). In Plato’s Cratylus,
Socrates advanced the view that if one were without voice or tongue,
then one could convey information effectively through the use of the
hand, head, and rest of the body, much like the signing of deaf and
mute persons. In making such a sign, “We should imitate the nature
of the thing” (Plato, Trans. B. Jowett, 1961, p. 457). As an example, “if
we were describing the running of a horse, or any other animal, we
should make our bodies and their gestures as like as we could to them”
(Plato, Trans. B. Jowett, 1961, p. 458). In this approach, the manual
signs or gestures produced by deaf and mute persons were seen as
resembling the basic nature of things or having a natural affinity to the
concepts for which they stood. This natural resemblance meant that the
meanings of manual signs were seen as sufficiently transparent that
they could be understood without needing to be formally learned and
that signs thus formed a natural language.® This belief about the nature
of signs, it should be noted, was based on impressions, not systematic
observations.

A small number of scholars over the centuries also advanced the view
that a language of the hand or manual signs might serve as a universal
language for humankind. Such signs would transcend spoken language
barriers because they were based on actions known by everyone. John
Bulwer, an ardent seventeenth-century advocate of this view, wrote
about the capacity of the language of the hand:

6  The meaning of the term natural language has changed considerably over the
years. In contemporary usage, a natural language would be understood to mean
a language with its own grammar and lexicon that is acquired by native signers
or speakers (Fischer, 2002). Examples of natural languages would be American
Sign Language, French, Russian, Swahili, Spanish, Argentinian Sign Language, and
Mandarin (Chinese).
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It speaks all languages, and as an universal character of reason, is
generally understood and known by all nations among the formal
differences of their tongue. And being the only speech that is natural to
man, it may well be called the tongue and general language of human
nature which, without teaching, men in all regions of the habitable world
do at the first sight most easily understand. (Bulwer, 1644/1974, p. 16)

According to Bulwer, only spoken languages had been confounded at
the Tower of Babel in the Genesis account. That is, when God punished
men for their hubris in attempting to build a tower to the heavens, the
resulting confusion caused by a proliferation of languages was limited
to spoken language. The language of the hand, in contrast, “had the
happiness to escape the confusion of Babel” (Bulwer, 1644/1974, p.
19). Although Bulwer may have been correct in the sense that gesture
likely would prove a more effective form of communication than
speech between individuals who spoke different languages, he failed to
recognize that gestures varied widely by a person’s cultural background
(Knox, 1990).

An early indication that the manual signs used by persons who
had grown up Deaf were much more than simple, readily understood
pantomimic gestures came from the observations of a Dutch jurist,
Cornelius Haga (Rée, 1999; Sibscota, 1670/1967). Haga served as an
ambassador to the Court in Constantinople (present-day Istanbul)
from 1611 to 1639. At his court, the Ottoman Sultan maintained a
retinue of deaf and mute servants because he believed that they would
not be able to betray court secrets to outsiders. Haga, intrigued by this
situation, briefly studied these servants’ signing. Haga observed that
whereas he readily understood the meanings of some of the signs,
the meanings of most were not apparent. With the assistance of sign
language interpreters, Haga discovered that he could communicate
in-depth on all topics with the deaf servants. He concluded that their
system of signing was capable of expressing a wide range of ideas
quite effectively.

Some of the first educators of deaf students also advanced the
view that manual signs potentially constituted a universal natural
language system for humankind (Knowlson, 1965). If that were the
case, then manual signs might effectively overcome language barriers
worldwide. Roch-Ambroise Bébian, an educator of deaf students in the
early nineteenth century, nevertheless recognized that selecting a sign
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with a natural relationship to an idea was often not a straightforward
undertaking. This was the case because the things signified frequently
had a range of distinctive characteristics or features. Bébian observed
that one “must choose between the possible signs for depicting an idea”
(Bébian, 1817, Trans. F. Philip, 1984, p. 152) and “where there is a choice,
error is possible” (Bébian, 1817, Trans. F. Philip, 1984, p. 150). If an error
were made and an imprecise sign selected, Bébian hoped that educators
would help rectify the situation and select a more precise sign. From
such an approach, an effective natural language of signs or gestures
might emerge.

The notion that there could be a natural gestural or sign language of
humankind that was essentially universally understood rested, however,
on a rather tenuous assumption. That assumption was that there were
basic representative characteristics of actions, objects, or properties
that could be rendered in gestures and be accurately perceived by
most everyone. One problem with this approach, as Bébian observed
long ago, is that there likely are a number of particular characteristics
that might be selected as the basis of a “representative” gesture or
sign. Furthermore, the selection of a “representative” gesture becomes
noticeably more difficult when one moves from depicting concrete
objects or overt actions to depicting abstract ideas. Another problem is
that each individual confronting the task of creating a representative
gesture would approach the task with a different viewpoint (Eco, 1995).
What is a salient characteristic for one person might not be so for the
next. Finally, the meaning or significance of objects, actions, or properties
may vary considerably across cultures. This variation in meaning cross-
culturally compounds the difficulty of selecting a representative gesture
that would be universally understood.

Gestural and Sign Use Cross-Culturally

Indeed, there are imposing obstacles to developing a universal gestural
or sign-communication system. Growing up in a particular culture,
one often is not consciously aware of the large number of nonverbal
behaviors and rules that one has acquired. However, travel to a foreign
land with a different culture and one can very quickly recognize just
how acutely different these cultures are nonverbally. Rules for body
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postures, greetings, eye gaze, hand use, and gesture production may vary
dramatically. Furthermore, gestures seen as having transparent meanings
in one culture may not be so viewed by someone in another culture.

One particular difficulty in developing a universal gestural or sign-
communication system is that certain handshapes and gestures may
have quite distinct meanings in different countries or cultures. A specific
gesture that would be responded to in an approving manner in one
country might be considered terribly rude, obscene, or provocative in
another (Grosse & Reker, 2010). An example of such a potential gestural
bombshell is the American “O.K.” sign (the tips of the thumb and index
finger touch to form a circle, with the remaining fingers extended and
separated). In the U.S,, this gesture has historically been used to indicate
that things are fine or that one is doing well. The same gesture would
be considered quite rude or vulgar in Brazil, Russia, and Germany
(Axtell, 1991). Conversely, a handshape deemed offensive in the U.S.,
the extended middle finger, might be entirely acceptable in much of
the rest of the world and be used in many signed languages (Holcomb,
2013). Moreover, gestures can have different meanings within the same
country, take on new meanings as societies and cultures change, be
appropriated by smaller groups or sub-cultures for their own purposes
(whether benign or nefarious), or even pass out of usage altogether.

Fortunately, as people from disparate parts of the world learn more
about each other, often from movies, television, videos, apps, and the
internet, there is growing recognition that certain signs, gestures, and
other nonverbal behaviors may have quite different meanings in other
countries or cultures. As a result, those gestures or nonverbal behaviors
that might be interpreted as offensive if made by a fellow citizen might
be allowed to pass without alarm if made by a visitor. Correspondingly,
with much more known today about cross-cultural differences in
nonverbal behavior, it behooves the visitor to proactively learn what
signs, gestures, and other nonverbal behaviors should be avoided when
travelling to a particular area. Another useful option is to employ the
services of an experienced travel guide or interpreter to help avoid or
smooth over potential cross-cultural misunderstandings.

Because identical signs, gestures, and other nonverbal behaviors
can have different meanings around the world, it is likely that efforts
to generate a universal or nearly universal gestural communication
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system will include some gestures that are offensive to someone
somewhere. One approach to resolving this issue would be to have
users of any sign-communication system modify the offending gesture
for use in that particular culture or to recommend that signs with
related meanings be used in place of the offending one (see Mindess
2014 for a discussion of multicultural issues in the context of sign
language interpreting). A second way to resolve this problem would
be to note which signs might be offensive in which cultures so that
the learner of a particular sign system might know beforehand which
gestures or signs should be avoided while in that certain country.
Despite these obstacles, if a gestural or sign-communication system
could be developed that was both relatively easy to learn and useful in
many different situations, then it would likely be helpful in overcoming
many spoken language barriers.

Finally, it should be remembered that a widely used and
easily learned sign-communication system was developed at least
once before — by the Indigenous inhabitants of North America.
Their success in this domain shows that it is possible for a sign-
communication system to be embraced by a wide range of people who
speak (or sign) many different languages. Furthermore, some of the
same telecommunications technology that is bringing the world closer
together might also be harnessed to disseminate information about
such a sign-communication system.

Sign Communication in North America

With estimates of at least 400 different spoken languages (and probably
hundreds more) in existence in North America at the time of Christopher
Columbus’ arrival (Farb, 1968; Goddard, 1996; Silver & Miller, 1997),
communication through speech alone among members of separate
Native American nations or tribes was a serious problem. Members of
different nations needed a system of communication that could help
them overcome numerous spoken language barriers. This problem was
largely resolved by the use of a manual sign-communication system,
Plains Indian Sign Language (PISL), also known as North American
Indian Sign Language or American Indian Hand Talk (Davis, 2006,
2010). Members of a Native American nation typically would employ
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signs when they interacted with members of another nation who did
not understand their spoken language. With members of many different
nations able to sign, sigh communication served as acommon “language”
or lingua franca (Campbell, 1997; Davis, 2005, 2010, 2016). In addition to
this intertribal usage, Plains Indian Sign Language was commonly used
as an alternative means of communication within a tribe, not only with
deaf tribal members, but with hearing members as well (Davis, 2017).
Moreover, signing was used concurrently with the spoken language of a
tribe, or rather, as an augmentative means of communication. PISL also
has been transmitted as a native language across multiple generations
(Davis, 2017).

Because the culture of most Native Americans in North America
historically was not a written one, obtaining information about their sign
communication proved an arduous task for outsiders in early contact
situations. The frequent hostilities between Native Americans and
European immigrants made earning the confidence of tribal members,
much less learning their language and culture, a difficult undertaking.
Much of what we know about Native American sign communication was
acquired during the nineteenth century through the efforts of a relatively
small number of individuals, among them Garrick Mallery, William P.
Clark, and Lewis Hadley.” Mallery had become quite knowledgeable
about Native American signs and culture during his service in the west
as a lieutenant colonel in the U.S. Army. His 1881 Sign Language among
North American Indians contains information on the history and nature of
signed languages together with written descriptions of Native American
signs that he and other early investigators had recorded. Clark, a captain
in the U.S. Army, provided detailed written descriptions of over 1000
signs in his 1885 volume The Indian Sign Language. His thoroughness
proved quite helpful both to contemporary and subsequent investigators.
Finally, Hadley’s 1893 Indian Sign Talk included drawings, many for the
first time, of how nearly 600 different signs were formed.

7  Lewis F. Hadley was a missionary of Quaker parentage allegedly born in Salem,
Massachusetts and who lived for some time in what was then Anadarko (Oklahoma),
Indian Territory. Hadley travelled widely among Native Americans for much of his
life, initially compiling vocabularies of various Native American spoken languages
before focusing on their Indigenous sign languages (Foreman, 1949). It is unclear
which Native American nation or individual(s) bestowed upon Hadley the name
of Ingonompashi, but there is some evidence that Hadley preferred this designation
over his given birth name, especially in his published works on their sign language.
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The use of manual signs to communicate was, at one time, quite
widespread among Native Americans (Mallery, 1880, 1881/2001).
Mallery reported that signs were used as far north and west as Alaska, in
the north and east among the Cree and Iroquois, and south into Mexico.?
Although Mallery marveled at the extent to which sign communication
permeated North America, he was at pains to point out that there was
not a single, universal sign system used throughout the continent by
all Native Americans. In support of this latter claim, Mallery described
the situation of the Utes and Paiutes (of western North America).
Mallery observed that the Utes and Paiutes not only had their own
signs, but that they recognized clear differences between their own
signs and those of other Native American nations. These differences in
sign systems, however, should not obscure the observation that there
was considerable similarity in the signs used by many different nations,
especially those signs used by members of the nations who inhabited
the Great Plains of North America (e.g., Cheyenne, Comanche, Kiowa).
The sign-communication system of the Plains Indians was used over
a vast geographical area, extending from present-day Texas northward
into Canada (McKay-Cody, 1998).

Since this sign system served to facilitate communication among
members of many different Indigenous nations, it needed to be
relatively easy to learn, as it typically would not be the principal means
of communication for those who used it. It also needed to be easily
understood and remembered by all. The Plains Indians used a sign
vocabulary that met these important criteria by creating manual signs
that often resembled the concepts for which they stood (that is, the
signs were iconic or representative). In many ways, the development
of this sign system was a remarkable human intellectual achievement
and its widespread dissemination a testament to its practical value in
overcoming communication barriers. Indeed, Mallery (1880,1881/2001),
who saw the elements of many of the signs he observed as reflections of

8  There is evidence that manual signing was used even farther north than Mallery
envisioned. Sailors who accompanied the Englishman Martin Frobisher on his
three voyages to the Arctic during the 1570s commented on the widespread use of
signs by the Indigenous people they encountered there, the Inuit. The sailors and
the Inuit of present-day Baffin Island, the largest island of the Arctic Archipelago,
interacted with each other primarily through manual signs and gestures (Sherley-
Appel & Bonvillian, 2014).
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images from nature, advanced the view that such a manual sign system
might help overcome many barriers to communication worldwide.

What were the origins of the sign-communication systems used
by Native Americans? Some of the early investigators asked members
of various tribes or nations about the origins of their signs (Dodge,
1882/1978; Scott, 1898/1978). Members of all these tribes and nations
indicated that the sign language they used was of great antiquity and
that it had been passed down from one generation to the next much like
spoken language. Unfortunately, a definitive response as to a specific
origin was not forthcoming. Members of many different nations,
however, did observe that the Kiowa nation traditionally had been
credited with inventing it. In one account, the Kiowas were depicted
as often conducting raids among Native Mexicans, capturing numerous
horses. The other tribes on the Northern Plains would then journey to
the Kiowa and trade for horses. Because the Kiowa were already adept
at sign communication, members of other Indigenous nations learned
to sign from them.

Although this traditional account provided an explanation for the
similarity of the signs used on the Great Plains, it did not explain how
the Kiowa came to have such a system. This account also suggested
that sign communication followed the re-introduction of horses to the
Americas by Europeans. Mallery (1881/2001), however, observed that
the conditions favorable for the emergence of a sign-communication
system (many distinct spoken languages in one geographical area)
predated the arrival of Europeans and their horses to North America.
It is quite possible that the Indigenous peoples of present-day Mexico
and Guatemala had sign-communication systems that long preceded
the arrival of Europeans (Fox Tree, 2009), and that one of these sign-
communication systems was learned by members of the Kiowa (or
other groups) through intertribal contact (Brennan, 1998).

Alternatively, perhaps, the occurrence of hearing impairment or
deafness among tribal members may have spurred the creation of manual
signs.’ Such signs might then have been adapted for communication

9  Native American children have a much higher incidence of otitis media, or middle
ear inflammation, than American children with European ancestry (Bluestone,
1998; Bluestone & Klein, 2007). This much higher incidence of otitis media in
Native Americans may result in overall increased rates of impaired hearing or
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across spoken language barriers. Deaf members of Native American
communities, moreover, apparently played important roles historically
in the development and transmission of these sign-communication
systems (Davis, 2016). Signs, either produced alone or accompanying
speech, also played important roles in various other tribal activities such
as storytelling (Farnell, 1995), rituals, prayers, conversation, and games
(Davis, 2014). Furthermore, it should be noted that various Indigenous
groups, including Native Americans, made considerable use of manual
sign communication when hunting (Davis, 2017). To successfully
bring down medium- or large-sized animals, Indigenous hunters
often operated in groups (Divale & Zipin, 1977). A likely reason for
this group action is that such animals typically needed to be wounded
multiple times before the fatal blow was delivered. With the limited
range of their weapons (e.g., bows and arrows, spears), the hunters also
needed to get relatively close to their prey without being detected. The
use of manual signs or gestures enabled members of a hunting party
to effectively coordinate their actions in silence, greatly increasing the
likelihood that they would not be detected. This ability to communicate
silently in the presence of large predators may also have increased the
likelihood that people would survive such encounters. These different
uses and advantages provided by manual signs may help explain why
signing became so widely used on the Great Plains in particular and
more generally throughout North America.’

One explanation advanced for the origin of Native American signs
that is not well supported is the hypothesis that European newcomers
introduced the practice of communicating through signs to Native
Americans (Samarin, 1987). Although many Europeans may have been
exposed to the use of pantomime or gestural communication before
embarking for America, the journals of a number of early Europeans

deafness in this population (Hammond & Meiners, 1993; McShane & Plas, 1982).
Contemporary deaf children from Native American communities often attend
schools for deaf students where they acquire facility in American Sign Language as
opposed to their Indigenous sign language (Davis, 2016).

10  Over the past century, many of the spoken languages of the Indigenous peoples
of North America have become endangered, as these languages often are not
being transmitted to children (Hornberger, 1998, McCarty, 2008). In an effort to
reverse this trend, gestures and manual signs currently are being used as effective
vehicles of vocabulary learning in various programs of Native American language
instruction (Borgia, 2014; Kipp, 2007).
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underlined the presence of signing among the Native Americans at the
time of the Europeans’ arrival in North America. One such European
was Cabeza de Vaca, whose trek took place only a few years after
forces under the command of Herndn Cortés toppled the Aztec Empire
(which eventually resulted in the conquest of Mexico for Spain).
It is extremely unlikely that any system of manual communication
introduced by Cortés or other colonizers could possibly have spread
so widely throughout North America in such a brief period. To the
contrary, there is considerable evidence that the Spaniards encountered
sign communication in their interactions with Native Americans in their
early travels into present-day Mexico and the area north of Mexico (Diaz
del Castillo, Trans. A. P. Maudslay, 1908; Mallery, 1881/2001; Wurtzburg
& Campbell, 1995).

Europeans in the New World
and their Communicative Interactions through Signs

Alvar Nufiez Cabeza de Vaca was not the first or only European to
rely on manual communication in his interactions with Indigenous
peoples in North America, but the story of his travels is a particularly
compelling and illustrative one. Filled with twists and turns of fate
and fortune, Cabeza de Vaca was able to parlay a rather inauspicious
start to an expedition focused on exploiting and absconding with the
natural resources of a foreign land into a more equitable and respectful
relationship with various Native American nations he encountered
(Bonvillian, Ingram, & McCleary, 2009).

The Adventures of Cabeza de Vaca

We passed through a great number and diversity of languages. With all
of them God our Lord favored us, because they always understood us
and we understood them. And thus we asked and they responded by
signs as if they spoke our language and we theirs... (Cabeza de Vaca in
Adorno & Pautz, 1999, p. 233)

In the English translation of his report to his king quoted above, the
Spaniard Alvar Ntfiez Cabeza de Vaca provided an account of his
incredible trek across much of North America. It was a story of
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survival and perseverance in a foreign land, despite great hardships
and innumerable obstacles. Essential to the survival of Cabeza de Vaca
and his three companions from the Old World was the fact that they
were able to communicate successfully with Native Americans by using
manual signs. Without this ability, Cabeza de Vaca’s odyssey might have
had a very different, and perhaps fatal, ending.

Cabeza de Vaca was chosen to serve as the treasurer on an ill-fated
Spanish expedition that reached present-day Florida in 1528. About 300
Spaniards disembarked there and began an overland campaign in search
of riches in gold. Cabeza de Vaca observed that the native people he
encountered in this expedition were quite active in their use of manual
signs. Furthermore, both the Europeans and Native Americans relied
heavily on manual signs and gestures in their communicative exchanges.
Disease, a serious lack of food, and hostilities between the two groups,
however, brought this part of the expedition to its end.

Unable to locate the ships that had brought them to Florida some
months before, the Europeans constructed five rafts that they used
for transportation along the Gulf Coast as they searched for Spanish-
controlled territory. The rafts eventually washed ashore on the coast of
present-day Texas; Cabeza de Vaca was one of only a small number of
survivors. Taken captive by members of a tribe who lived on an island in
the area of present-day Galveston Bay, Cabeza de Vaca suffered mightily
as a result of forced labor before escaping to the mainland. On the
mainland, he experienced better treatment and eventually established
himself as a neutral merchant among many different Native American
nations. His trading ventures brought him deep into the interior of North
America and into contact with diverse groups of people. Because the
members of many of these nations spoke different languages, Cabeza de
Vaca likely acquired and used the manual sign-communication system
employed by the Native Americans he encountered (Wurtzburg &
Campbell, 1995).

In 1534, Cabeza de Vaca and three other survivors of the expedition
began another attempt to locate Spanish-controlled territory. Initially,
they moved slowly along the Gulf Coast, crossing the Rio Grande before
turning to the northwest in the summer of 1535 (Adorno & Pautz,
1999). In the ensuing year, these four men wandered widely. Although
their precise route remains a topic of scholarly debate, they most likely
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traveled through present-day northern Mexico, then southwest Texas,
and probably into southern New Mexico. The men then changed
direction again, this time heading to the southwest until they reached
the Gulf of California in early 1536. From this point, they moved down
the coast until they arrived at Spanish-controlled territory in present-
day Mexico. In the course of their journey, Cabeza de Vaca and his three
companions gained much respect among the Native Americans as great
faith healers. Their reputation as healers preceded them in their travels,
facilitating their movement among tribes or nations hostile to one
another (Howard, 1997). Nevertheless, their trek is an incredible tale
of human endurance in the face of extreme privation (Reséndez, 2007).

An important aspect of Cabeza de Vaca and his three companions’
survival was their ability to communicate effectively in signs with
the different tribes or nations that they encountered. Cabeza de Vaca
claimed that although he passed among peoples who used many
dissimilar tongues, he successfully asked questions and received
answers by signs (Tomkins, 1931/1969). In his account, Cabeza de
Vaca made clear that the sign-communication systems he encountered
(particularly the one used by the Native American nations or tribes
of the Great Plains) were both quite widespread and highly efficient
(Wurtzburg & Campbell, 1995).

Other Early Contact Situations

Indeed, manual communication played an important role in many of
the early explorations and settlements of the New World by Europeans.
When Europeans first arrived in North America, they encountered a
serious communication barrier with the Indigenous inhabitants. Not
only was there no shared spoken language, but two vastly different
cultures were colliding. This communication dilemma was resolved to
some extent by both parties (the Europeans and the Native Americans)
using manual signs and pantomime.

Christopher Columbus, in his log book entry on the first day of
contact between his crew and Native Americans, 12 October 1492,
described how he tried to make sense out of what he was seeing: “Many
of the men I have seen have scars on their bodies, and when I made signs
to them to find out how this happened, they indicated that people from
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other nearby islands come to San Salvador to capture them; they defend
themselves the best they can” (Columbus, 1492, Trans. R. H. Fuson, 1987,
pp. 76-77). Columbus apparently felt that this gestural communication
was relatively effective. He observed: “I asked by signs,” “I could find
out by means of signs” (Ohler, 1986, Trans. C. Hillier, 1989, p. 75), and
“I already understood something by means of signs” (Columbus, 1492,
Trans. R. H. Fuson, 1987, p. 158). Columbus’ assessment of how much
he was learning through signs, however, likely was an overly optimistic
interpretation (Axtell, 2000).

Although early Europeans in North America made frequent use of
manual signs and gestures in their interactions with Native Americans
(Greenblatt, 1991; Quinn, 1979), their assessments of the effectiveness
of this approach varied considerably. Giovanni da Verrazzano, who
explored the east coast of North America in 1524, observed on one
occasion that the Native Americans “showed us by signs where we
could more conveniently secure our boat” (Verrazzano, 1524, Trans.
J. G. Cogswell, 1841/[1896], p. 2), whereas on another occasion he
complained: “As to thereligious faith of all these tribes, not understanding
their language, we could not discover either by sign or gestures any
thing certain” (Verrazzano, 1524, Trans. J. G. Cogswell, 1841/[1896],
p. 11). Perhaps Verrazzano’s effort to probe Native Americans’ depth
of religious understanding was too complicated an undertaking for
an early encounter involving signs and gestures. The same, however,
cannot be said for the Frenchman Jacques Cartier (1491-1557), the first
European to travel the Gulf of St. Lawrence. Cartier became frustrated
when his efforts at gestural communication did not have the effect he
intended: “...we did not care to trust to their signs and waved to them to
go back, which they would not do but paddled so hard that they soon
surrounded our long-boat with their seven canoes. And seeing that no
matter how much we signed to them, they would not go back, we shot
off over their heads two small cannon” (Cartier, 1534, in Quinn, 1979,
p- 299). That action resulted in the Native Americans paddling a safe
distance away. Unfortunately, this was just one instance of how gestural
and spoken communications between Europeans and Indigenous
peoples did not produce the desired result.

Certainly, among the most effective manual sign communication
that any of the early Europeans encountered was that of the Plains
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Apache. Pedro de Castafieda was a member of the 1540-1542 expedition
led by Francisco Vazquez de Coronado that travelled much of what
was to become the southwestern United States and parts of the Great
Plains. Castafieda observed of the Plains Apache: “That they were
very intelligent is evident from the fact that although they conversed
by signs they made themselves understood so well that there was no
need of an interpreter” (Castafieda, Trans. G. P. Winship, 1933, p. 38).
Evidently, when signing was done skillfully, information was clearly
transmitted.

These early communicative interactions between Europeans and
Native Americans underline several important points. One is that
the Europeans recognized aspects of the communication barriers
they would face and, starting from their very first encounters, tried
to overcome these barriers by using manual signs, pantomime, and
gestures. Correspondingly, the Native Americans, who often signed
when interacting with members of other Indigenous nations, relied
heavily on manual communication in their interactions with Europeans.
Another point is that these early communicative interactions in some
instances were not entirely successful. It became evident that certain
manual signs or gestures whose meanings were viewed as readily
apparent or transparent in one culture might prove unclear to members
of another. A final observation is that the Europeans came to recognize
that certain individuals and groups were more adept at manual
communication than others and that people could acquire proficiency
in sign communication. Indeed, in the famous eighteenth-century
voyages conducted by James Cook, considerable reliance was made on
sign communication, and Cook himself was seen as becoming “adept at
sign language” in these encounters (Hough, 1994, p. 244).

Early European Gestural Communication

What background in gestural or manual communication did the early
Europeans bring to their encounters with Native Americans? One
view is that the use of signs and gestures by Europeans in the years
before Columbus was already a well-established approach and deemed
sufficiently commonplace not to merit particular attention. Hewes (1974,
p. 5) wrote:
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Encounters between people ignorant of each other’s language are
frequently described in the narratives of travel and exploration prior
to 1492, although explicit reference to sign-communication is rare, not
because it did not occur, but because resort to it has been usually taken
for granted.

Why might this be so?

Apparently, the use of signs and gestures in communication was quite
widespread in medieval Europe (Nitschke, 1997). In the Middle Ages,
mimes and jesters relied on members of the audience rapidly discerning
the relationships between the gestures they produced and their
meanings (Rée, 1999). Actors in medieval drama also made extensive
use of pantomime and gestures to convey important information to their
audiences (Enders,2001).Indeed, the use of mimetic gesturesin theatrical
productions has a very long history, extending back to the ancient
Greeks (Golder, 1996; Lawler, 1964). Orators and preachers during the
Middle Ages and Renaissance often utilized a variety of gestures to
supplement and to clarify their oral presentations. Many of the gestures
used by actors and orators in their presentations were common across
much of Europe (Barnett, 1990). This use of widely recognized and
easily understood gestures helped many people overcome considerable
spoken language barriers. The Europeans also may have benefited from
witnessing the behavior of merchants involved in international trade.
These merchants frequently encountered situations where their spoken
language skills did not suffice. To overcome this obstacle, the merchants
often relied on easily understood manual signs or gestures.

Use of Signs by Monastic Orders

Other sources of manual signs for Europeans were the sign lexicons
developed and used by members of various monastic orders. Over the
centuries, certain groups of devout hearing persons made a concerted
effort to communicate without using speech. For these groups, an
atmosphere of silence was an important aspect of their contemplative
lives. Silence was perceived as assisting the monks in their religious
reflection, with manual communication used when and where spoken
language was not permitted. For some in the monastic world, being
silent also was in accord with a heavenly ideal that was devoid of human
speech (Bruce, 2007). The Benedictines were an early Christian religious
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order in which the monks frequently employed manual or signed forms
of communication (Bragg, 1997). Cistercian monks were another such
group (Barakat, 1975).

The precise date of introduction of signs to Christian monastic orders
is uncertain. There is, however, every appearance that early monastic
orders relied on the use of signs when speech was deemed undesirable
(Barakat, 1975; Bruce, 2007). The use of signs as an alternative to spoken
language in monasteries was set forth explicitly in the tenth century
(Kendon, 1990). Benedictine monks needed to use signs to communicate
in certain areas of the monastery during hours when speech was
disallowed (Bragg, 1997)." By 1068, a list of the distinct signs being
used by monks was drawn up; it totaled 296 in number. This document
and subsequent sign compilations over the centuries provided valuable
information on what signs were being used as well as descriptions of
how they were formed. These lists served to standardize sign formation
across a religious order and, to some extent, control the range of
discourse. In spite of a relatively short list of signs, the monks were able
to convey many other concepts by combining or compounding two,
three, or more individual signs (Barakat, 1975; Kendon, 1990). Monks
also created their own signs as communication needs arose in their
particular monastery. As a result, each monastery evidently developed,
in part, its own sign lexicon (Kendon, 1990).

For many of the manual signs created and used by monks, there
was a clearly discernible tie between the sign and what it stood for (its
referent). A sign for an object often visually resembled the object as
a whole or a prominent feature of the object. Another frequent basis
for a sign was the habitual action associated with the referent (Bruce,
2007). These discernible ties between the signs and their referents likely
made the signs easier for the monks to learn and remember. Although
the use of manual signs enabled the Benedictines, Cistercians, and
other monastic groups to communicate extensively in silence, their
sign systems should not be viewed as constituting distinct languages
(Stokoe, 1978/1987). This is because the monks typically produced their
sign utterances in the word order patterns of the spoken languages they
knew, as their sign systems had no separate grammatical or syntactical
structures of their own.

11  With the Second Vatican Council (founded 1962), however, this policy of silence
and corresponding use of manual communication was largely set aside.
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Monasteries, in addition to helping spread Christianity and serving
as seats of learning, provided a safe place for medieval travelers to eat
and to sleep. The monks’ reliance on sigh communication may also have
helped many travelers overcome spoken language barriers (Ohler, 1986,
Trans. C. Hillier, 1989). A traveler needed to know only a small number
of the manual signs used by the monks to be able to communicate
adequately with members of monastic orders located over a wide
geographical area. This use of manual signs by European travelers,
members of monastic orders, and performers in the Middle Ages may
have helped inspire Europeans to use manual signs and gestures during
their voyages to North America and in their encounters with Native
Americans.

Concluding Remarks

Historical records have shown us that when people who did not speak
the same language needed to communicate with each other, they often
made use of gestures or manual signs. To facilitate communication in
such settings, the meanings of many of the signs or gestures needed
to be relatively transparent in order to be understood. In addition,
because the signs used would not be the principal language of
members of any party, the signs needed to be relatively easy to learn
and to remember. This outcome provides a basis for believing that a
sign-communication system such as the Simplified Sign System can
be a successful alternative or supplement to spoken communication.
This approach to overcoming spoken language barriers may also be an
effective communication strategy for persons who are unable to speak
because of cognitive, motor, or language impairments. Such persons
include individuals with an intellectual disability, cerebral palsy,
autism spectrum disorder, or aphasia (these groups are discussed in
Chapters 4, 5, and 6). Before addressing these different populations,
however, it is first important to understand the basic properties of
the full and genuine sign languages used as the principal means of
communication by persons who grow up Deaf. An analysis of the
general characteristics of such sign languages will prove helpful in
comprehending the choices we made when selecting or developing
signs for the Simplified Sign System.



3. Deatf Persons
and Sign [anguages

Before focusing more specifically on the Simplified Sign System that we
have developed, it is important to first have a basic understanding of sign
languages and the main group of persons who use them — Deaf people.
To obtain this necessary background information, we strove to answer
the following questions: what is the historical evidence for the use of
sign languages among Deaf persons? How did educational programs for
deaf students emerge, and what communication approaches did these
programs use? How did sign languages gain linguistic recognition?
How are individual signs and sign languages structured? How do deaf
children typically acquire a sign language and does this acquisition
process mirror or differ from hearing children’s acquisition of a spoken
language? We felt that without this background information, it would
be difficult to understand how we selected, modified, and created signs
for our system.

The goal of the Simplified Sign System is to provide signs that are
easily learned, remembered, and formed by a wide range of individuals.
Some of these individuals may have motor, memory, and/or cognitive
disabilities that prevent them from effectively communicating through
speech or a full and genuine sign language. Clues about which
formational parameters of signs (their handshapes, locations, and
movements)' are easier to form and to remember, as well as which types
of signs typically are more readily recognized, come from a variety of
studies of sign acquisition and learning in deaf and hearing children.
These clues assisted us in developing signs for our system. Furthermore,
the discussions in this chapter about the formational parameters of signs

1  See also the “Ease of Production or Formation” subsection in Chapter 1.
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and the general characteristics of sign languages provide the foundation
for understanding the Simplified Sign System.

Deaf Education and the Recognition of Sign Languages

Deaf persons have always been part of human society. Because they
generally have used manual signs to communicate, their signed
communication also has been present throughout human history.
Although deaf persons were long known to interact through signs or
gestures, very little was known about such signs until relatively recently
as systematic investigations of sign languages were lacking. For many
centuries, signs were perceived as mostly pantomimic, easily understood,
and useful for communication at only a primitive level. An important
reason behind this lack of understanding is that the large majority of
deaf children are born to hearing parents (Mitchell & Karchmer, 2004).
During the Middle Ages in Europe, families with a deaf member
often would create signs or gestures to facilitate interaction with that
individual. However, because there were no schools or institutions
for deaf students during this period, the signs that had been created
and learned at home were often lost at the time of that deaf person’s
death. As for the absence of schools for deaf students, persons born deaf
historically were viewed as incapable of being educated by persons with
European cultural backgrounds. This notion that deaf and mute persons
were not capable of benefiting from formal instruction rested largely on
the widely held belief that knowledge was acquired primarily through
conventional language: spoken and written words (Knowlson, 1965).
The first systematic instruction of deaf students is credited to Pedro
Ponce de Ledén, who lived in sixteenth-century Spain. A Benedictine
monk who spent most of his life at the Monastery of San Salvador de Ona
(Abernathy, 1959; Chaves & Soler, 1974; Plann, 1997), Pedro Ponce de
Leén would have learned to communicate in signs by using them in his
monastic community.” Starting in the mid-1540s, the monastery’s abbot
entrusted a small number of deaf pupils, the children of Spanish noble
families, to Ponce de Ledn’s care. He devoted himself to teaching these
students to read, to write, and to speak. His pupils’ accomplishments

2 See the “Use of Signs by Monastic Orders” subsection in Chapter 2 for more
information on the centuries-long use of manual signs and gestures in monasteries.
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in these domains were seen as remarkable; previously, deaf and mute
youngsters had been viewed as not educable. Unfortunately, Ponce
de Ledn’s manuscript account of his teaching methods is lost. Others’
accounts indicate that he initially focused his instruction on teaching his
students to write and that at least some of the children learned to form
the letters of the alphabet on their hands (Chaves & Soler, 1974). There
is, however, only “circumstantial evidence” (Stokoe, 1978/1987, p. 327)
that Ponce de Ledn relied on signs in his instruction.

Chaves and Soler saw the educational situation this way: “In the
world of silence of the Benedictine monasteries the lack of speech of the
deaf children was less noticeable. It is most likely that Fray Pedro Ponce
made use of these [monastic] signs with the Velasco boys [Ponce de
Le6n’s first deaf pupils]” (Chaves & Soler, 1974, p. 60). Ponce de Leén’s
students also likely brought with them the gestures or “home” signs
they had used while growing up with mostly hearing relatives.> The
children’s homesigns and the monastery’s manual signs may have been
shared and together contributed to Ponce de Leén’s educational efforts
as well as the pupils’ general communicative interactions.

Another early milestone in the education of deaf students occurred
with the publication of the letters of the manual alphabet. Although
Melchor de Yebra’s depiction of the appropriate handshapes for each
letter was, in the early 1590s, an important step, it was Juan Pablo Bonet’s
published version in 1620 that received most of the attention and was
widely disseminated. Bonet’s book resulted in the one-handed manual
alphabet eventually spreading across continental Europe and to the
Americas. This system enabled persons to spell words from a spoken
(and written), alphabetical language on their hands (fingerspelling) by
producing the individual letters of those words (Abernathy, 1959; Plann,
1997). Fingerspelling thus helped to tie the education of deaf students
to the learning of words from the spoken and written languages of the
larger hearing societies in which Deaf persons lived. Fingerspelling also

3 Homesigns, which typically are highly iconic, likely provided the roots for many of
the signs that eventually became incorporated into conventional signed languages
(Fusellier-Souza, 2006). Contemporary studies of deaf homesigners (see Goldin-
Meadow, 2003; Goldin-Meadow et al., 1994) show that they use iconic gestures to
communicate and that “gesture affords an easily accessible way to convey action,
and suggests that our experimental paradigm is capturing an early stage of an
important aspect of language creation” (Fay et al., 2014, p. 10).
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enabled people to communicate manually about a person or topic for
which no sign was yet available.

Up until the latter half of the eighteenth century, the education of
deaf students was available only for the privileged few. This situation
changed dramatically in 1760 when Abbé Charles-Michel de I'Epée
founded the first school for the education of deaf students, irrespective
of social condition, in Paris, France (Seigel, 1969). Abbé de I’Epée’s
educational approach relied heavily on manual signs, many of which
were created and used by French Deaf persons. He also worked in
association with his pupils to create signs for concepts that he felt were
necessary for their education and development (Knowlson, 1965).

This school would subsequently greatly influence the education of
deaf students worldwide, both through its training of teachers, and
through the dissemination of signs from its sign language. One of the
outstanding Deaf teachers at the school in Paris, Laurent Clerc, traveled
to the United States with Thomas H. Gallaudet, an American who had
come to Europe to learn about educational programs for deaf children.
These two men were instrumental in establishing the first public school
for deaf students in the U.S., now known as the American School for the
Deaf, in 1817 (Lane, 1984).*

Clerc, during his many years of devoted teaching and program
development at the American School for the Deaf, relied heavily on
his knowledge of French signs. It is probably because of Clerc that
many American Sign Language (ASL) signs are clearly related to
corresponding signs in French Sign Language (LSF or Langue des
Signes Francaise) and gestures from French culture (Shaw & Delaporte,
2010; Woodward, 1978). Some of the pupils who attended this school
brought their own native sign-communication systems with them; signs
from these systems were added to the emerging ASL lexicon. And,
inasmuch as ASL is a living language, new sign vocabulary items were
added (and continue to be added) as needs arose.

Although public education for deaf students in the U.S. and much
of continental Europe initially embraced signing and fingerspelling as
primary vehicles of instruction, this situation was not to last. Instead,
various nineteenth-century educators argued that signing should be

4 The first institution for higher learning for deaf students in the world, Gallaudet
University, is named in honor of Thomas H. Gallaudet.
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prohibited in schools for deaf students and that all efforts should be
placed on teaching the spoken language of the hearing society in which
the deaf persons lived (Moores, 1996, 2010). This focus on oral-only
education emerged as the dominant approach in deaf education in the
latter half of the nineteenth century; it was to continue as the principal
educational approach for nearly a century (Moores, 2010).

An important reason for the ascendancy of oral-only approaches
in the nineteenth century was that many deaf students at that time
had lost their hearing after making considerable progress learning to
speak. These students” hearing loss was often the product of childhood
diseases or accidents (Moores, 1996). Oral language educational
programs often were successful in stimulating speech skills in these
postlingually deafened and hard-of-hearing pupils.’ In making their
case, oral-only advocates also argued that signing was not a real
language and that its use kept deaf people apart from the larger hearing
society (Lang, 2003). However, as advances in medicine and sanitation
were made in the twentieth century, the percentage of postlingually
deafened pupils among the deaf student population steadily
declined with each passing decade. By the latter half of the twentieth
century, postlingually deafened students were a small minority. As
the proportion of postlingually deaf pupils declined, an increasing
proportion of congenitally or prelingually (children who become deaf
before 18 months of age) deaf students filled their places. Moreover,
it became evident to researchers that the sign-using deaf children of
Deaf parents were clearly outperforming other groups of deaf students
on a host of measures of academic achievement and social adjustment
(Mindel & Vernon, 1971; Vernon & Koh, 1970, 1971). Additionally, a
recent report showed that sign-using children of Deaf parents clearly
outperformed non-sign-using deaf children of hearing parents in a
study that examined intelligence test performance after both groups
of children had received cochlear implants (to facilitate their hearing)
relatively early in their childhood (Amraei, Amirsalari, & Ajalloueyan,
2017). In light of these changes in population characteristics and the
findings of systematic research investigations, the case for prohibiting
signing in educational programs for deaf students largely evaporated,

5  Postlingual deafness refers to hearing impairments that develop after the acquisition
of speech and language, in contrast to prelingual deafness.
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although the legacy of this oral-only approach may continue to impact
deaf students in many ways.

Even though the efforts of Abbé de 'Epée and others changed
many persons’ views about the educability of deaf students, the sign
languages used by Deaf persons historically were not regarded as real
or genuine languages. Instead, the signs from which these languages
were composed often were characterized as consisting mostly of
pantomimic gestures. Such gestures frequently were not deemed
to be true symbols; spoken words, because they were seen as rarely
resembling what they stood for, were considered true symbols. Sign
languages also were viewed as having little evidence of grammatical
structure. If some regularities in Deaf persons’ sign production were
discerned, they were interpreted as reflections of the grammars of
the spoken languages of the larger hearing societies in which Deaf
persons lived. These notions, that individual signs were disadvantaged
compared with words because signs were not true symbols and that
sign languages did not have their own grammatical systems, helped
relegate sign languages to a level beneath that of spoken languages. For
many language scholars, the study of sign languages was not seen as a
topic worthy of linguistic analysis.

Although the view that sign languages were not real languages was
quite long-standing, a dramatic change in perspective has occurred
in the last several decades (Baker et al., 2016). Today, linguists accord
full linguistic status to the sign languages used by Deaf persons. This
recognition of sign languages as full and genuine languages resulted
largely from the pioneering efforts of William C. Stokoe. Stokoe’s
investigations focused primarily on the structure of signs in American
Sign Language (ASL), the principal language of members of the Deaf
community in the U.S. Stokoe showed that signs in ASL had a distinct
linguistic structure and that this formational structure was quite different
from the structure of words in English and other spoken languages
(Stokoe, 1960; Stokoe, Casterline, & Croneberg, 1965).

There is an important similarity, however, between how words in a
spoken language and how signs in a signed language (such as ASL) can

6 Deaf People Around the World: Educational and Social Perspectives (Moores & Miller,
2009) provides accounts of the history of the education of deaf students, including
changing perspectives on the use of sign languages, in thirty different countries.
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be analyzed. Words in spoken languages are composed of phonemes,
the smallest units of speech or sound that can signal a difference in
meaning of an utterance (for example, the words pat and hat differ only
in their initial sounds, or phonemes, but these differences signal two
distinct meanings.) Although each individual word in a language has
a definite meaning, the individual phonemes from which words are
composed are essentially meaningless (the initial phonemes in the above
example, /p/ and /h/, do not have meaning in and of themselves). The
different spoken languages of the world vary greatly in their number
of phonemes and the specific phonemes they employ. The words of
English, for example, are composed from a collection of about forty-
four different phonemes. This number, it turns out, is a little above the
average for spoken languages. Stokoe applied the same approaches
used for determining the phonological structure of spoken languages to
determine the structure of ASL signs.

After systematically examining numerous ASL signs, Stokoe
proposed that there were three formational aspects that differentiated
any one ASL sign from another (Stokoe, 1960; Stokoe et al., 1965). These
three aspects were the place or location where a sign was made, the shape
or configuration of the hand(s) while making a sign, and the action or
movement of the hand(s) in forming a sign. Although Stokoe identified
these three aspects as a sign’s tabula, designator, and signation, they
are more commonly referred to as location, handshape, and movement.”

Stokoe’s systematic analysis of ASL sign structure showed that each
of the three formational parameters (or aspects) he had identified
consisted of a limited set of elements. For ASL, he identified twelve
different locations on or near the signer’s body where signs were made,
nineteen different handshapes used in forming signs, and twenty-four
different types of sign movements. Altogether, according to Stokoe’s
model, there were fifty-five different formational parameters from
which all the signs in ASL were composed. These fifty-five different
formational elements (cheremes in Stokoe’s terminology) functioned in
a structural manner largely analogous to that of phonemes in spoken
languages. In fact, many investigators use the term sign phonemes to
designate these sublexical formational elements or cheremes. Although

7  In more recent years, the word parameter often has been used by sign language
linguists in preference to Stokoe’s term aspect (Valli, Lucas, & Mulrooney, 2005).
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individual phonemes of spoken languages traditionally have been
considered essentially meaningless, it should be noted that the same
claim should not be made about individual sign phonemes, as where a
sign is made, the handshape used, and the movement involved can be
assigned meaning to a significant extent and can convey representational
features in a way that vocal phonemes do not.

In the years since Stokoe proposed his model of sign structure,
other parameters have been advanced to define signs more precisely
(i.e., palm orientation® and non-manual or facial expression), but most
researchers have continued to use the three parameters first described
by Stokoe as the basic formational units of signs. Stokoe’s approach
of identifying the location, handshape, and movement parameters of
ASL signs also has been used effectively to analyze the structure of
signs from other sign languages. These investigations have shown that
although there is substantial overlap in the sign phonemes used in many
different sign languages, sign languages also differ in the particular
handshapes, movements, and locations they employ. Stokoe’s structural
analytic approach also has been used to document the problems
various individuals experience when they are learning how to form
signs. Indeed, we used this same approach to sign structure during the
development of signs for the Simplified Sign System (see Chapter 8)
and in the descriptions of how these signs are formed (see Chapter 11,
Volume 2).

8  Arecent study (Koulidobrova, Luchkina, & Palmer, 2019) of deaf participants who
were learning ASL as a second language and of non-signing hearing speakers of
English involved a discrimination task between matched ASL sentence pairs that
differed in only a single parameter (handshape, orientation, movement, or location).
This study revealed that orientation and location were significant contrastive
features for both groups, suggesting that orientation is a more important articulatory
feature than previously suggested. Other researchers consider orientation to be a
subordinate category of the handshape parameter (Sandler, 2012; Sandler & Lillo-
Martin, 2006; van der Hulst, 1993; van der Kooij, 2002). It should be noted that
in the written descriptions of each of the signs in the Simplified Sign System (see
Chapter 11, Volume 2), we include both the orientation of the palm as well as the
orientation of the fingers/knuckles of the hand(s). We found that providing this
information helped to clearly specify the formation of each of our signs. In addition,
this information sometimes disambiguates between related signs that have similar
formations.
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Sign Production

As a person starts forming a sign, there is essentially a simultaneous
production of that sign’s location, handshape, and movement phonemes.
This simultaneity of production of sign phonemes differs somewhat
from the sequential production of spoken language phonemes. That is,
phonemes in spoken languages are uttered over time from the beginning
of a word to its end. In signed languages (also known as visual-motor or
visual-gestural languages), most of the information needed for a sign’s
recognition (its location, handshape, and movement) occurs at nearly
the same time (Vermeerbergen, Leeson, & Crasborn, 2007).° Moreover,
the information necessary for a viewer to recognize a sign typically
becomes evident once the direction of the movement parameter is
established at the beginning of the sign action (ten Holt et al., 2009).
Although Stokoe emphasized the simultaneous characteristics of
ASL signs, he also described some of their sequential characteristics. In
particular, he noted the sequential nature of the movement parameter.
Movements include such actions as up-and-down movement of the
hands and arms, nodding or bending of the wrists, and wiggling of the
fingers. In the sign notational system developed by Stokoe, it is possible
for a sign to have up to three movement phonemes. These sequential
or consecutive movements may create a rhythm in a sign that is similar
to syllables in spoken words. An outgrowth of this interest has been
a series of explorations into the sequential segments and syllable-like
structure in sign phonology (Coulter, 1990; Hildebrandt & Corina,

9  We should note that the location, handshape, and movement components of
a sign’s production correspond to some extent with the location, shape, and
movement components of the speech apparatus (such as the tongue) during a
word’s production. However, most hearing people who use spoken languages do
not typically concentrate on or even consciously perceive this oromotor information
(an exception occurs for those hearing, hearing-impaired, or deaf persons who
rely on speech-reading or lip-reading skills in certain situations). Perhaps it is
the more clearly visible nature of signs that makes their various components or
parameters appear more simultaneous than their less visible speech counterparts.
After all, much of the speech apparatus is internal and concealed, whereas the sign
apparatus (the hands, arms, face, head, and body) is external and easily seen. In
the case of persons who are deaf and blind, this externally available information
can still be perceived through laying their hands on top of the signer’s hands. Signs
can thus be distinguished through the sense of touch (Mesch, 2013). Some deaf and
blind persons may also perceive speech through putting their hands on a speaker’s
mouth and jaw.
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2002; Johnson & Liddell, 2010; Liddell & Johnson, 1989; Sandler &
Lillo-Martin, 2006; Wilbur, 1993, 2011). This emphasis on the sequential
nature of sign production suggests that there are additional important
parallels between sign production and that of sequentially produced
speech.”

In Stokoe’s system of sign structure (1960; Stokoe et al., 1965), sign
locations are designated primarily by the part of the body where the
sign is made; for example, on the chin, chest, forehead, or arm. Not all
signs, however, are made on or near a part of the signer’s body. Some
signs are made in the area directly in front of the signer; this area is
known as the neutral space or neutral place. In addition, some signs are
made on the signer’s stationary hand, and some may require movement
from one location to another (Battison, 1978).

Stokoe identified nineteen different handshapes from which ASL
signs are composed. To designate these different handshapes, Stokoe
used the letters from the manual alphabet and numbering system that
most closely corresponded with the handshapes. For example, the
C-hand, the 5-hand, and the L-hand are the terms he used to identify
three different ASL handshapes. Many of the handshapes that are
found in ASL may also be found in other sign languages; however, it
is important to note that different sign languages make use of different
handshapes and variations of those handshapes (Eccarius, 2008; Fischer
& Gong, 2010, 2011; Sandler, 2012; Tang, 2007). Some signs require
only a single handshape whereas others may involve a change in the
handshape of one or both hands while making the sign (Battison, 1978;
Sandler, 2012).

Some signs in the sign languages used by Deaf persons are made
with a single hand, whereas other signs are made with both hands. In
some two-handed signs, the handshape and movement parameters are
identical, with one hand the mirror image of the other. These signs often
are referred to as two-handed symmetrical signs. In other two-handed
signs, the handshapes may differ or one hand may be primarily involved
in the movement or action (the active hand) while the other hand serves
mostly as a stationary base (the stationary hand) for the other hand’s
action. These signs often are referred to as two-handed asymmetrical

10 An important difference across language modalities is that most signs in a signed
language are monosyllabic (Brentari, 1998), unlike words in spoken languages.
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signs. Recent investigations have shown that, across a wide range of
sign languages, two-handed signs often convey lexically plural concepts
(Ostling, Borstell, & Courtaux, 2018).

In forming one-handed signs or two-handed asymmetrical signs,
a signer typically uses his or her dominant hand to perform the
sign’s movement. In most persons, this is the right hand. Sometimes,
however, the right arm and hand may be temporarily occupied and not
immediately available for signing. This may occur, for example, when
a person is carrying a baby or a bag of groceries in his right arm. In
such circumstances, a typically right-handed individual will likely
switch and use his left hand to sign. There does not appear to be any
appreciable loss in intelligibility caused by switching hands for native
signers. An individual whose left hand is dominant typically will use
his left hand as the active hand in one-handed signs and two-handed
asymmetrical signs. Again, the use of the left hand does not appear to
confuse the viewer."

In some cases, serious bodily injury may result in the loss of use of
a hand or arm that is relatively permanent. Such a serious injury may
greatly limit the signer’s ability to control her arm and hand movements.
For one-handed signs, this limitation is not usually a problem: the
signer simply uses the other hand and arm to produce the sign. For two-
handed symmetrical signs (the handshapes, movements, and locations
are mirror images of each other), the signer makes the sign with the
available hand and the viewer imagines the other hand performing the
same action with the same handshape in the mirror-image location.
Two-handed asymmetrical signs, however, are more problematic. The
signer uses her available hand to perform the critical action or movement
parameter of the sign. In many instances, the injured or impaired hand
and arm (or an available surface such as a counter, table, or desk) may
be used as the stationary base for the sign’s action. That is, the signer

11 The same, however, may not be true of naive signers or persons unfamiliar with a
sign language when trying to copy another person’s signs. Meier (2019) reports that
perceptual problems may come into play when a viewer is opposite a signer and
must perform a spatial transformation in order to correctly copy a sign (as opposed
to when he or she is standing or sitting to the side of a signer, where each person’s
body and hands are oriented in the same direction). Spatial transformations can be
difficult for signing deaf children with autism spectrum disorder (Shield & Meier,
2012) and for adult learners of ASL (Chen Pichler & Koulidobrova, 2015; Rosen,
2004; Shield & Meier, 2018).
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may make the sign directly on the injured limb (or available surface)
and the viewer will need to imagine that the injured limb (or available
surface) is in the correct location and has the correct handshape.

Sign Formation and Meaning

Contrary to popular impression, there is no universal sign language
used by all Deaf persons. Rather, Deaf persons in most countries have
their own distinct sign language, which has its own unique vocabulary
and grammar."” In recent years, much has been learned from systematic
studies of the world’s different sign languages. These studies have shown
that there are various general characteristics or tendencies present in
the formational parameters of signs that are evident in many different
sign languages from around the world. For example, the location of
where a sign is made on or near the signer’s body often is related to
the meaning of the sign. Signs made on or near the forehead generally
pertain to cognitive processes. Signs made near the heart often are
connected to different emotions. Signs made near the abdomen or the
body’s midsection frequently have sexual or eliminative connotations.
In a relatively recent study, Cates et al. (2013) systematically probed
the relationship between the location where a sign in ASL was formed
and the meaning of the sign. Examination of hundreds of ASL signs
showed that the location parameter of signs often was critical in
conveying information about the signs’” meaning. As examples, ASL
signs made on or near the eyes typically encoded information related
to vision (e.g., EYEGLASSES), signs made near the ear often were
related to hearing (e.g., HEARING AID), and those signs made on the
legs frequently were used for items of clothing for the lower body (e.g.,
SKIRT)." Although the location parameter alone would not be sufficient

12 Some examples of the various sign languages of the world include Kenyan
Sign Language (KSL), Warlpiri Sign Language, Japanese Sign Language (JSL),
Taiwanese Sign Language (TSS), Persian Sign Language (PSC), Czech Sign
Language (CSE), Portuguese Sign Language (LGP or Lingua Gestual Portuguesa),
Quebec Sign Language (LSQ or Langue des Signes Québécoise), Argentine Sign
Language (LSA or Lengua de Sefias Argentina), Mexican Sign Language (LSM
or Lenguaje de Senas Mexicanas), and Australian Sign Language (AUSLAN). A
number of countries have now recognized their national sign language(s) through
legislative action (De Meulder, 2015).

13 Asnoted in the Introduction, sign glosses, or their closest translations, are denoted
in upper case throughout this volume.
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for someone to guess the precise meaning of a particular sign, the
location of where a sign was made evidently often provided important
information about the meaning of a sign. These observations about the
iconicity of the location parameter of manual signs hold for a variety of
sign languages (Ostling et al., 2018).

The handshape used in the formation of a particular sign is often
related to the meaning of that sign (Pietrandrea, 2002). Signs made
with a flat handshape (the hand is flat with the fingers together and
extended) frequently refer to objects that have a flat surface. A fist
handshape (the hand is clenched to form a fist) might be used in signs
to convey roundness or a grasping action. From these instances and
many others, it becomes clear that in sign languages there is often an
association between the form of a handshape used in a particular sign
and the meaning the sign conveys.

Various characteristics of the movement parameter of signs also are
related to the meanings of signs in signed languages. In signs used to
convey bigness, the distance between the signer’s hands typically is
quite large. In contrast, the hands are much closer together in signs
used to convey smallness. Whether a sign is repeated or not may be
important; repetition may indicate plurality. In ASL, the sign CHILD
becomes CHILDREN if it is repeated. Repetition of a sign for an action
may indicate the continuation of that action over an extended period of
time rather than a single instance of the action. In ASL, if one repeats the
movement in the sign TEACH, then the notion conveyed is TEACHING.
Another characteristic tied to the movement parameter of a sign is the
force or energy with which a sign is made. A sign that is made slowly
might connote weariness, leisureliness, or boredom. A sign that is
made forcefully commands the viewer’s attention and underscores its
importance. To a considerable extent, the speed and energy with which
signs are produced correspond with the use of vocal inflections in spoken
languages (Schein & Stewart, 1995). Signers, by making these variations
in sign size, repetition, force, and speed, may noticeably expand the
range of meanings that they are able to convey. This increased richness
in meaning, however, also entails some additional complexity in sign
formation.

Another characteristic of all or nearly all signed languages is their
use of classifier constructions (Emmorey, 2003a; Engberg-Pedersen,
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1993; Gliick & Pfau, 1999; Marshall et al., 2015; Schembri, Jones, &
Burnham, 2005; Sutton-Spence & Woll, 1999). A classifier construction
is a sign that often is used in place of a noun or pronoun that has already
been mentioned in a sign sentence or conversation. Classifiers typically
consist of particular handshapes that symbolically represent classes of
objects, such as vehicles or animals (or people), and convey the location
and movement of these objects (or people) in space. For example, if a
signer wanted to convey to another person that the route he took that day
in his automobile was a very winding or meandering one, he might first
establish that he had gone for a drive in his car and then subsequently
use his classifier sign for vehicle to demonstrate his meandering route.
It would probably be formationally easier for the signer (and more
understandable for the viewer) if he moved his classifier handshape for
vehicle in the desired motion than if he repeatedly made his sign for car
along his path of movement. In many instances, classifier constructions
are employed by signers when they wish to convey motion events or
spatial relationships among objects (or people). In addition to the type
of classifier that refers to objects or people (as described above), other
types of classifiers exist that specify size, shape, handling, and other
important characteristics of a referent.

In light of these observations, it appears that there are many
underlying similarities across signed languages in how signs are formed
and used that are related to the meanings of those signs. Furthermore,
it is possible that these similarities may make communication in signs
among signers from different nations more readily accomplished than
is usually the case for people who communicate in different spoken
languages.

Different Sign Languages and Obstacles
to Sign Communication Worldwide

Over the last few decades, various sign languages used by Deaf
peoples throughout the world have been at least minimally studied and
documented. There is not, however, a fully comprehensive inventory of
all the different sign languages in the world. One effort (Harrington,
2006, Harrington & Hamrick, 2010) at compiling a list of all known
sign languages has resulted in the identification of 271 sign languages,
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sign dialects, and sign systems in the world."* Whether a particular sign
system is a full and genuine sign language, a dialect of a sign language,
or a signed version of the spoken language of the larger hearing society
may still be a source of contention in some instances. Information on
lesser-known sign languages is often scarce and difficult to find.

Despite a continuing need for research into the sign languages of the
world, it is already apparent that there is great variety within the realm
of sign languages worldwide. Likewise, a particular sign language may
display additional complexity through regional variations that are
akin to dialects in spoken languages. Deaf people may also adjust their
sign vocabulary and register (i.e., level of sign formality) depending
on the communicative setting, their communication partners, or other
sociocultural factors such as age, gender, or race. Finally, sign languages,
much like spoken languages, can be influenced by contact with other
languages. In fact, sign languages can be affected by spoken languages.
Some signs may have been created to represent concepts or specific
words found in the hearing society’s spoken language. Deaf people also
create signs as new technologies and cultural expressions arise. Lastly,
sign languages can be influenced not only by a related sign language
(such as ASL was influenced by French Sign Language), but also by
unrelated sign languages.

Throughout history, Deaf people of various countries have
interacted; this exposure has offered Deaf people multiple opportunities
to borrow or adopt signs from “foreign” sign languages. The expansion
of technology (starting with video, then the internet, computer software
applications, and now extending to smart phone apps) has also given
Deaf people the opportunity to learn sign languages or communicate
with Deaf people from other countries without actually physically
traveling to those countries. This does not mean, however, that there
is not a need for a sign language or a sign-communication system that
transcends national boundaries. In the past, Deaf people have devoted
a substantial amount of time to creating such a system. Deaf persons
frequently meet in international settings; providing interpreters for

14 The Gallaudet Encyclopedia of Deaf People and Deafness (Van Cleve, 1987) also
provides basic information on a number of sign languages. For videos of how
specific concepts are signed in over two dozen sign languages from around the
world, visit the Spread the Sign website (European Sign Language Centre, 2018)
and/or download the Spread Signs app (available for iPhone/iPad and Android).
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each country’s participants at these events often is both costly and
time-consuming. Deaf persons also travel as tourists to other countries
where they may encounter Deaf persons whose sign languages are quite
different from their own and which they do not understand.?

International Sign

Deaf people long ago recognized that the presence of many
distinct national sign languages could prove an obstacle to effective
communication in international settings (Moody, 2002). After years
of committee work trying to resolve this problem, the efforts of a
commission, whose members were British, Danish, Russian, American,
and Italian, culminated in the publication in 1975 of Gestuno: International
Sign Language of the Deaf (World Federation of the Deaf, Unification
of Signs Commission, 1975). The reactions of many Deaf persons to
Gestuno, however, were not positive. According to Moody (2002, p. 16),
“Deaf people soon began complaining that the signs in the Gestuno
lexicon were not iconic enough to be readily understood.” Another
concern was that the signs in Gestuno were predominantly from a small
number of European sign languages and American Sign Language and
relatively few were from African and Asian sign languages. Thus, the
signs in the lexicon did not represent the diversity of the world’s sign
languages nor the diverse interests and perspectives of the Deaf persons
who used them.

In the years that followed Gestuno’s unpromising debut, various
individuals have continued to work on codifying a limited number of
signs for Deaf persons’ use worldwide. This efforthas resulted in a system
known as International Sign (Rosenstock & Napier, 2016). Rather than
having a committee or commission decide somewhat arbitrarily which
signs to include in the system, the inclusion of a particular sign has been
allowed to occur naturally. If a sign is useful, easily learned, and easily
formed, then it is likely to be included in the system. This approach of
waiting until there is consensus about the inclusion of a particular sign

15 Typically, Deaf persons are quite adept at negotiating understanding in these
situations. However, using a lexicon of signs that are iconic and more easily
understood than most of the signs from full and genuine sign languages may
present another option for Deaf travelers when interacting with Deaf (and hearing
people) from another country.



3. Deaf Persons and Sign Languages 71

in International Sign has meant that the size of the lexicon of agreed
upon signs has grown rather slowly over the years. The relatively small
vocabulary size and lack of familiarity with the system may contribute
to the noticeably longer time that it takes signers to convey information
in International Sign than it does in their native sign languages (Allsop,
Woll, & Brauti, 1995).

In recent years, investigators have conducted examinations of how
International Sign is interpreted and have compared its linguistic content
and structure with that of various natural sign languages also being
interpreted. One major difference was that International Sign interpreters
made much more frequent use of pointing signs in comparison with the
natural sign language interpreters (Whynot, 2016). International Sign
interpreters also made abundant use of depicting signs (illustrating
the event or object encoded), indicating verbs (showing who was
doing what to whom), and gestures in general (Stone & Russell, 2016;
Whynot, 2016). In the future, more systematic comparisons between
International Sign and other natural sign language interpreting will
need to be conducted to help determine how best to achieve interpreter
quality and audience comprehension.

Although International Sign remains a “work in progress,” various
concerns have been expressed about this emerging system (Rosenstock,
2004). One concern is the aforementioned problem that the lexicon of
International Sign is rather limited in size. A second concern is that, like
Gestuno before it, a substantial majority of the signs come from ASL
and European sign languages. Also, although some signed languages
may have arisen from the interactions of deaf persons in Indigenous
communities around the world, in a number of instances western
missionaries and educators may have exported their national sign
languages to different countries (Green, 2014). This latter occurrence
has meant that some sign languages from different parts of the world
are closely related even though their spoken languages are not.

A third concern is that there is not clear agreement as to the
grammatical and syntactic structure of International Sign. In fact, efforts
at standardizing International Sign have focused almost entirely on its
lexicon and not on its grammatical structure (Hiddinga & Crasborn,
2011). Moreover, it will probably be important to make extensive use of
iconicity or iconic aspects in grammatical and syntactic components as
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well (Rosenstock, 2008). Although reliance on ASL and European signs
and sign structures may not have been an especially large communication
obstacle for many participants at international meetings in past decades,
the communication hurdles may increase in magnitude in the future. In
recent years, there has been increasing participation by representatives
from Asian and African countries at international conferences and
sporting events. The concern is that sign communication that is viewed
as transparent in meaning to signers from many western countries
may not be readily understood by signers from quite different cultural
backgrounds. However, it is important to note that this is also true in the
other direction — signs grounded in various Asian and African cultures
may not be readily understood by persons from western countries. These
observations reflect a general acknowledgement that some amount
of exposure to a culture may be necessary in order to understand the
significance of signs (or gestures) originating from that culture (see
Ortega, 2017).

Unique Aspects of Sign Languages

The sign languages used by Deaf persons, despite many functional
similarities with spoken languages, often convey information in quite
different ways. For example, the visual-gestural modality of signed
communication enables individuals simply to point to the referents that
they are discussing rather than explicitly naming them (Meier, 2002).
Another characteristic of sign languages that has no parallel in spoken
languages is that certain signs may be produced simultaneously. For
example, a signer might shake her head to indicate NO (or negation)
while simultaneously making another sign with her hands. In contrast,
words in spoken languages are produced sequentially. There is also a
nonmanual component to signing that usually occurs simultaneously
with the production of the manual component (Herrmann & Steinbach,
2013). Facial expression, together with head, eye, mouth, and upper
body movements, combine with the manual component to constitute
a multi-channel system. For sign language users, these different
nonmanual components contribute at all levels of grammar and meaning
(Dachkovsky & Sandler, 2009; Nespor & Sandler, 1999; Reilly, McIntire,
& Bellugi, 1990; Sandler, 2012; Sandler & Lillo-Martin, 2006). In spoken
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languages, facial expression and body movements play important roles
in conveying how an utterance should be interpreted, but do not appear
to play a syntactic or grammatical role."

Many of the differences between signed and spoken languages
appear attributable to their different modes of production and reception
(the language modality). Sign languages rely on the visual and manual
(or gestural) modes to convey meaning effectively. Changes in speed,
direction, location in space, and size of the signs produce variations in
meaning (Fischer, 1973; Fischer & Gough, 1978; Liddell, 2003; Valli et
al., 2005). Some signs (e.g., verbs like HIT, GIVE, and SHOW) vary their
direction of movement to indicate who is performing the action, who
is the recipient of the action, and where the action takes place (Hou &
Meier, 2018; Lillo-Martin & Meier, 2011; Schembri, Cormier, & Fenlon,
2018; Schembri et al., 2005). In spoken languages, such information
might be conveyed by word order or vocal inflections, but not by
changing the direction of one’s voice!

Signed languages take advantage of space and spatial relations to
convey meanings (Campbell & Woll, 2003; Poizner, Klima, & Bellugi,
1987) in a way not possible with spoken languages. To do this, signers
utilize the physical space in front of them (their signing spaces) to
facilitate their communication. One way this might be done would be for
a signer to develop a sort of topographic map in his signing space of the
information that he wished to transmit. For example, if the signer wished
to depict a particular farming scene to another person, the signer might
establish where key items or elements in the scene were located. That is,
a silo might be located near the barn, a tractor next to the barn, and so
on, with the signer allocating each item a position in his signing space
according to its location in the actual scene. A likely outcome of this
effort would be that the viewer would obtain an accurate mental picture
of the key elements of the scene that the signer was trying to convey.
Another way that space might be effectively used would be for signers
to locate agents and referents in their signing space without specifically
tying them to their real-world locations. In this approach, a signer might

16 Visual short-term memory limitations appear to constrain the number of
simultaneously articulated sign and non-manual components to a maximum of
four independent propositions (Napoli & Sutton-Spence, 2010). Spoken languages,
of course, can increase the number of simultaneous propositions they convey by
accompanying their words with gestures.
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establish the location of an agent and a recipient in his signing space and
then denote the relationship between the two by directing the action
from the agent to the recipient of the action on this imaginary stage. Or
a signer might place absent objects in different locations in his signing
space and, during a conversation, refer to those objects by pointing to
their recently established locations in his signing space.

Many sign languages also use space to convey temporal relations.
Often, an imaginary time line runs forward from the signer’s cheek to
indicate events in the future and behind the signer to indicate events in
the past. Asexamples, the ASL sign WEEK arcs forward to indicate NEXT
WEEK or a week from now and arcs backward toward the shoulder to
indicate LAST WEEK or a week ago. In British Sign Language (BSL), the
sign for TOMORROW moves forward whereas the sign for YESTERDAY
moves backward (Marshall, Denmark, & Morgan, 2006). Events that
are in the present or are just occurring are made relatively close to the
signer’s body. Furthermore, ASL verbs that refer to actions in the future
tend to have forward movement whereas verbs with references to the
past tend to have backward movement (Fischer & Gough, 1978).

These modality differences in how information is effectively
transmitted probably resulted in the emergence of quite different
grammatical systems for spoken and signed languages. By their
very nature, spoken languages are linear in the sense that words are
produced sequentially. Signed languages differ in that certain signs may
be produced simultaneously and that signed languages make extensive
use of space to convey grammatical relations. Also, signers often first
establish the topic of their utterances and then comment on or elaborate
on this topic (Holcomb, 2013). This phenomenon of first establishing
the topic of a conversation at the beginning of a signed sentence is
known as topicalization."” Even when the general word and sign order
are similar, as in English and ASL (i.e., subject-verb-object), there are
important differences in how syntactic relations are indicated. Slobin
(2008) pointed out that whereas in English the pronouns convey who
is the subject or object, this information is instead indicated by the verb
in ASL. Furthermore, while word order is recognized as critical for the

17  Itshould benoted that English does have some flexibility and variation in word order
that allows writers and speakers to make use of topicalization as well, particularly
with regard to poetic forms and interrogatives. However, such constructions tend to
be more prevalent in archaic texts than in daily modern usage (Wikipedia, 2020).
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accurate transmission of meaning in English and is relatively fixed,
there is considerable debate about the relative importance of sign order
in signed languages. Another difference is that signed languages do not
make use of the verbal form known as the copula be in English (Pfau
& Bos, 2016)."® This difference is hardly unique to signed languages,
however, as various spoken languages (e.g., Mandarin Chinese) also do
not have such a copula verb form.

The observations of our acquaintances who are fluent in both speech
and a signed language suggest that it is either extremely difficult or
impossible to simultaneously use the grammar of a spoken language and
that of a signed language used by Deaf persons. For example, the two
modalities of speech and sign enable one to produce a word and a sign
essentially simultaneously. However, because the grammars of spoken
and signed languages are quite different, it does not appear possible to
simultaneously generate sentences in both. Rather, what often happens
when one needs to communicate simultaneously in speech and sign,
as when addressing an audience composed of both deaf and hearing
individuals, is that one takes the signs from the particular sign language
used by the Deaf persons and puts them in the word order of the spoken
language as one speaks.

It should be noted that there have also been a number of special
sign-communication systems designed to reflect the grammatical
structure of a society’s spoken language. These sign systems often were
developed with the goal of teaching the spoken language’s grammar to
deaf students. Signed English, for example, puts ASL signs in English
word order. In Signed English, the handshape parameter of the ASL
signs is often modified to denote specific English words; in these cases,
the handshapes frequently reflect the beginning letters of the English
words. The signs may also be further modified to denote plurality or
verb tense (e.g., -s, -ed, -ing) (Bornstein, 1974; Bornstein, Saulnier, &
Miller, 1984). Signed English, although it borrows signs from ASL,
should be considered a visual or manually coded form of English, rather
than a natural sign language used by Deaf persons, because it reflects
English grammatical structure.

18 A copular verb expresses either that the subject and its complement denote the
same thing, or that the subject has the property denoted by its complement (e.g.,
“the grass is green”).
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Iconic Signs

Another important difference between signs and words is that a number
of signs resemble the concepts they denote, whereas the relationship
between spoken words or sounds and their meanings is often less
apparent. That is, quite a few signs are at least somewhat visually iconic
in nature, while relatively few words clearly resemble their underlying
concepts from an aural perspective as in onomatopoeia (see Dingemanse,
2012 for a more expansive view of onomatopoeic words and ideophones
in diverse spoken languages). A sign is considered iconic if it bears a
close resemblance to the action, object, or characteristic it represents
(Armstrong, 1983; Klima & Bellugi, 1979). Some iconic signs consist
of actions that represent themselves; these signs are considered highly
iconic and are often labeled pantomimic signs. For example, the ASL sign
for KNOCK is made by producing the action involved when knocking
on a door (Stokoe et al., 1965). Other highly iconic signs may emphasize
certain salient features of objects or actions and use these specific
features to represent the whole. For example, the ASL signs for CAR
and DRIVE are made by having the signer’s hands grip and move an
imaginary steering wheel (the movements of the two signs are related,
but different). Although only one prominent feature of a car or of the
action of driving is used — gripping an imaginary steering wheel — this
feature represents the entire car or the action of driving (Stokoe et al.,
1965). Most individuals would probably easily tie the mimetic action
of gripping and turning a steering wheel with the concept of driving a
vehicle.”

While the resemblance of a sign to its referent is evident in many signs,
it should be noted that highly iconic or pantomimic signs constitute only
a small proportion of signs in sign languages. In the case of ASL, 10-15%
of signs were rated as highly iconic (Lloyd, Loeding, & Doherty, 1985),
with most signs viewed as having low iconicity values (Caselli et al.,
2017). This low level of iconicity may not, however, have always been the
case. A study of historical changes in ASL signs has shown that when

19 Because highly iconic signs typically are more easily recognized, learned, and
remembered by hearing persons than less iconic signs, we have tried to make many
of the signs in our Simplified Sign System highly iconic. This should benefit a wide
range of sign-learning individuals, including persons with ASD, an intellectual
disability, cerebral palsy, or aphasia, not to mention the teachers and caregivers who
interact with them.
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signs change over time, they typically move away from their imitative or
pantomimic origins to more arbitrary or less transparent relationships
with their referents (Frishberg, 1975). This change in a sign from iconic
to arbitrary may be driven by such factors as ease of sign formation and a
tendency by experienced signers to concentrate sign lexical information
on the hands and away from the face and body.

Although only a minority of signs in Deaf sign languages are highly
iconic in the sense that they closely resemble their referents and their
meanings are readily apparent to the untrained observer, this does
not mean that there is not an iconic component or base in many of the
remaining signs. We have seen previously that where a sign is made, the
handshape used, and the movements involved often are related to some
extent to the meaning that a particular sign conveys (Cates et al., 2013;
Ostling et al., 2018; Pietrandrea, 2002; Schein & Stewart, 1995). Also,
some signs may be based on relatively minor features or unexpected
characteristics of their referents; Stokoe et al. (1965) categorized these
signs as metonymic. Although the meanings of these signs may not be
immediately apparent to most people, it cannot be said that these signs
are not iconic to some degree. Indeed, those signs with no discernible
ties whatsoever between the signs and their referents (arbitrary signs)
probably constitute only a minority of the signs in the sign languages
used by Deaf persons. In light of these observations, sign iconicity
probably should be seen as extending across a wide range of form to
meaning relationships, with “various types and degrees of iconicity”
(Deuchar, 1990, p. 175). Other researchers have supported the theory
that there is a continuum of iconicity in which some signs are more
clearly iconic than others and that the forms and types of iconicity may
vary based on the language involved (Emmorey, 2014; Klima & Bellugi,
1979; Meir et al., 2013; Ortega, 2017; Padden et al., 2013, 2015; Perlman
etal., 2018).

Even those signs that are considered clearly iconic in sign languages
often involve a degree of cognitive processing by the observer for
the signs to be understood. In many semantic categories (e.g., trees,
houses), the individual members of a category do not look alike — they
vary substantially in appearance. For example, although pine trees
and oak trees have certain features in common, they differ noticeably
in their sizes and shapes. For such semantic categories, a useful iconic



78 Simplified Signs — Vol. 1

sign would need to depict the shape or structure of an especially good
instance or exemplar of that category (Taub, 2001). In ASL, the sign
HOUSE is made by having the signer’s hands first touch at the imagined
peak of a roof, then separate and move diagonally down to convey the
slope of the roof, and finally move straight down to portray the sides or
walls of the house.”” The observer needs both to perceive the sign that
has been produced as resembling the form of a particular instance or
exemplar of a semantic category and to understand that the particular
exemplar stands for the semantic category as a whole. Furthermore,
the signer and the observer need to understand the correspondences
between the sign they are producing or viewing and what it represents
in the real world, a task involving conceptual integration skills (Napoli
& Sutton-Spence, 2011). It should be noted that some very young or
non-speaking sign learners may not have attained the level of cognitive
functioning necessary to consciously understand these relationships
(Griffith, Robinson, & Panagos, 1981; Ortega, 2017).

Although scholars often have used the term pantomimic signs to refer
to signs that clearly resemble their referents, it would be incorrect to
convey the impression that the performance of pantomime and the
production of pantomimic signs are the same thing. Highly iconic
or pantomimic signs differ from pantomime or mime in at least two
important ways. One readily observable difference is that the mime
artist may employ his whole body in imparting information through a
series of image-evoking movements or actions. In reality, this means that
the mime artist is free to move about a stage and often produces motor
actions that involve the entire body in generating realistic movements.
In contrast, a signer typically is much more stationary, usually sitting
or standing upright. A less observable difference is that highly iconic
or pantomimic signs in a particular sign language are composed from
the same limited collection of sign phonemes (locations, handshapes,
and movements) from which all other signs in that sign language are
composed. That is, highly iconic signs in a particular sign language
must be composed of phonetically acceptable forms from that sign
language (Taub, 2001). In contrast, in pantomime, the artist is free to
use any conceivable gesture or movement to transmit the desired image.

20 Many ASL users will form this sign without including the downward movement for
the walls of the house.
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When one looks at highly iconic or pantomimic signs from a sign
language with which one is not familiar, one may be able to accurately
guess some of their meanings. Such signs are considered to have
transparent meanings (Hoemann, 1975), and the degree to which their
meanings can be discerned is known as their transparency. It should be
noted, though, that perception of sign transparency may vary depending
upon one’s particular background. The transparency of some signs
seems to be essentially universal, with virtually everyone correctly
discerning their meanings; however, some experience in a particular
culture may be necessary to correctly guess the meanings of other signs
(Grosso, 1993; Ortega, 2017; Pizzuto & Volterra, 2000).

Most hearing people with little or no formal sign language training
find it difficult to accurately guess the meanings of many signs used in
the sign languages of Deaf persons. When one has learned the meaning
of a particular sign, though, it is often possible to discern how the
sign and its meaning are related. The extent to which the relationship
between a sign and its meaning can be discerned “after the fact” is
called the sign’s translucency. Many more people report that they can
perceive the relationship between a sign and what it stands for after the
sign’s meaning has been explained to them (its translucency) than can
accurately guess the meaning of an unfamiliar sign (its transparency)
(Bellugi & Klima, 1976, Emmorey & Sevcikova Sehyr, 2018). Having
the tie between a sign and its referent explained also can help many
individuals in their initial learning and longer-term retention of signs
(see “Step Six: Memory Aids” in Chapter 8). Although the transparency
and translucency of some signs may make them easier to learn and
remember, it is important to note that such an iconic aspect is not readily
evident in a number of signs, especially those used to refer to abstract
concepts (Meier, Cormier, & Quinto-Pozos, 2002).

Although it might be easier for signers in different sign languages
to generate iconic signs for many objects or observable actions, this
does not mean that iconic signs are restricted solely to the domains
of concrete objects and observable actions. Rather, sign languages are
capable of incorporating iconic signs for a number of more abstract
concepts, including emotions and ideas. The key component present in
iconic signs for abstract concepts is the tying of an abstract notion to a
concrete representation or form (Taub, 2001). For example, a sign for
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the concept of being angry might involve the forceful shaking of one’s
fist or depicting fire or flames in one’s belly. By using such an approach
of tying abstract concepts to concrete forms, sign languages are able to
express some abstract notions both iconically and effectively.

Because certain concepts (e.g., house, throw) are easier for people to
depict iconically than others (e.g., honor, imagine), there may be highly
iconic signs for many of the same concepts across a number of different
sign languages. Even when the signs for a particular concept are clearly
iconic in several different sign languages, however, this does not mean
that the signs in each language will closely resemble each other. The
reason for this is that different characteristics or features of the concept
may be emphasized in different languages. As an example, let us take
various signs for the concept free (Klima & Bellugi, 1979). Signers in
China curve their index fingers and thumbs into arcs to indicate the
roundness of a tree’s trunk and then move their hands up to show the
tree’s height. Signers in Italy, Argentina, India, and Japan use a similar
formation according to videos on the Spread the Sign website (European
Sign Language Centre, 2018). Signers in the U.S., Mexico, Spain, and
Greece use their upright forearm to indicate the tree’s trunk and their
spread fingers to convey the notion of branches and/or leaves. Signers
in other countries may vary this formation by curving their fingers to
represent the top of the tree or by adding a chopping motion with a
flat-hand to mimic cutting down a tree. The point of this example is to
underscore that even when signs from different sign languages are iconic
or physically resemble what they represent, these signs may still vary
substantially in how they are formed from one sign language to the next.

Various contemporary investigators have examined more closely the
different types of iconicity present in manual signs (Emmorey, 2014;
Padden, Hwang, Lepic, & Seegers, 2015). Among the different strategies
that signers have been found to exploit when producing an iconic sign
for an object have been: performing the action associated with the object,
tracing the outline of the object’s shape, touching the location where the
object often is found, and representing or depicting a perceptual feature
of the object. These different types or forms of iconicity, moreover, may
make the learning of iconic signs more readily accomplished by tying
the signs’ formations with the learners’ past sensory-motor experiences
and with the learners’ mental representations of the signs’ referents.
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If the sign languages used by Deaf persons were comprised mostly
of highly iconic or pantomimic signs, as many surmised before Stokoe’s
analysis of ASL, then one would expect that the sign languages used
by Deaf people in different countries would be mutually intelligible;
however, they are not. Rather, most signs, like words in spoken
languages, have a particular meaning because users of the language
employ them in a certain way. Or stated another way, signs and words
have particular meanings by convention, or tacit agreement, among the
users of a language. In fact, in some instances, formationally identical
signs have quite different meanings in different sign languages.

In spoken languages, a phenomenon similar to that of iconic signs
is evident in a small number of words: onomatopoeia. Onomatopoeic
words are words made by imitating the sound associated with the thing
designated (e.g., quack, cuckoo). The manual and visual nature of sign
languages, however, appears to allow for a higher incidence of sign and
concept resemblance than occurs for the majority of spoken words and
their underlying concepts (see Fay et al., 2014; Fusellier-Souza, 2006).
Thus, although only a minority of signs in a particular sign language
are highly iconic or pantomimic, the proportion of such signs appears
to be considerably greater than the incidence of onomatopoeic words in
spoken languages.

Although this higher incidence of iconic signs in signed languages
than of onomatopoeic words in spoken languages was once viewed as
a limiting factor of signed languages (because iconic signs were not
seen as true symbols), this view has been re-examined and contested
in recent years (e.g., Meir, 2010). Rather than a limitation, the perceived
resemblance between a manual sign and its referent might instead be
viewed as a positive aspect, helping many hearing people learning
to sign as a second language more easily learn and remember such
signs (Baus, Carreiras, & Emmorey, 2013; Lieberth & Gamble, 1991).
The relative absence of resemblance between spoken words and their
referents might then be viewed as an impoverishing characteristic of
spoken languages (Armstrong, 1983, 1988; Hockett, 1978). It also should
be noted that the view that the relationship between a spoken word
and its referent is in nearly all instances an arbitrary one has changed;
there is growing recognition that the particular sounds from which
words are composed often are related at least somewhat to the words’
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meanings (Taub, 2001; Ortega, 2017; Perlman et al., 2018; Perniss &
Vigliocco, 2014). This view that the sounds of words often give clues to
these words” meanings is known as sound symbolism. Spoken language
researchers consider verbal iconicity or sound symbolism to exist on
a continuum across many different linguistic forms in many different
languages of the world (Akita, 2009, 2013; Assaneo, Nichols, & Trevisan,
2011; Dingemanse, 2012; Dingemanse et al., 2015; Perniss, Thompson,
& Vigliocco, 2010), much like the views of sign language researchers
on visual iconicity. Children, moreover, typically become more sensitive
to sound symbolism with increasing age, and this ability may facilitate
their learning of word-referent mappings (Tzeng, Nygaard, & Namy,
2017). Various scholars also have advanced the view that iconicity
plays an important role in grammatical and syntactical forms in spoken
languages as well (Haiman, 1980, 1985).

Finally, users of all natural languages appear to make abundant use
of manual gestures to help them convey meanings effectively (Goldin-
Meadow & Brentari, 2017; Kendon, 2014; McNeill, 1992; McNeill &
Duncan, 2005); many of these accompanying manual gestures are iconic
or pantomimic. The extensive use of gestures together with speech in
most persons’ utterances has led some scholars to view language as a
multimodal communication system (Kendon, 2011, 2014; Vigliocco,
Perniss, & Vinson, 2014). Whereas spoken language users often rely
on producing image-evoking iconic gestures to help them convey
the meaning of their utterances (McNeill, 1992), signed languages
incorporate gestures (Goldin-Meadow & Brentari, 2017) and real-world
visual and spatial information into signed utterances (Brennan, 2005).
This incorporation of visual and spatial aspects of the world in signed
utterances makes many such signed utterances relatively iconic or
representative. Thus, an iconic or pantomimic component appears to be
present to some extent across a wide range of human communication
regardless of whether the principal language modality is speech or sign.

Sign Language Acquisition

How are sign languages learned? Throughout recorded history, Deaf
persons have learned and used sign languages to communicate (Schein
& Stewart, 1995). For most persons who are either born deaf or who
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lose their hearing in childhood, sign languages constitute their principal
means of communication. These individuals often embrace signing
and are responsible for the transmission of sign languages from one
generation to the next. When Deaf parents have children, these children
(whether they are deaf or hearing) typically learn to sign from their
parents. These signing parents model the language to their children and
engage them in developmentally appropriate conversation. For these
children and their Deaf parents, the transmission of a sign language to
the next generation is very similar to what occurs when hearing children
learn a spoken language from their parents.

When investigators examined how Deaf mothers interacted with
their infants, investigators found that the mothers made a number of
modifications in their signing in comparison with how they signed to
other Deaf adults or older children (Pizer, Meier, & Shaw Points, 2011;
Spencer & Harris, 2006). The mothers typically would produce their
infant-directed signs more slowly, make them larger, and locate them
so that their infants could easily see them (Holzrichter & Meier, 2000).
The mothers’ infant-directed sign utterances also tended to be relatively
short, often only several signs in length. Overall, the Deaf mothers’ sign
input to their infants appeared to be designed to promote the young
children’s understanding and to facilitate their language development
(Masataka, 2000).

For deaf children as a whole, this pattern of parental transmission
of sign language to the next generation has been the exception rather
than the rule. This has been the case because the large majority — over
90% — of deaf children are born to hearing parents (Lu, Jones, &
Morgan, 2016; Meadow, 1980; Meadow-Orlans, 1990; Schein & Delk,
1974). Indeed, one investigation put the percentage of deaf children
born to one or two deaf parents at less than 5%, although it should be
acknowledged that precise percentages are difficult to obtain (Mitchell
& Karchmer, 2004). Historically, hearing parents often were advised
to make every effort to develop their children’s speech skills and to
refrain from signing with their children. The reasoning behind this
advice to not use signs when interacting with their deaf children was
that many professionals believed that sign input would adversely affect
the children’s spoken language development. There was not, however,
good evidence to support this recommendation. To the contrary, there
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is substantial evidence that early sign input, when used in a program
that also includes speech input, does not negatively influence deaf
children’s oral-language development (Notoya, Suzuki, & Furukawa,
1994; Spencer & Tomblin, 2006). Moreover, there is some evidence that
programs that use both manual and oral communication from early in
development actually facilitate deaf children’s acquisition of spoken
language skills (Schlesinger & Meadow, 1972; Yoshinaga-Itano, 2006).

Most hearing parents of deaf children have been unfamiliar with
manual sign communication until after their children’s deafness
was identified (Lu et al.,, 2016; Marschark, Lang, & Albertini, 2002;
Schick, 2003). Not surprisingly, then, the ages at which deaf children
of hearing parents have been introduced to sign communication have
varied widely across families (Mason et al., 2010; Marshall et al., 2015;
Morgan, Herman, & Woll, 2007).* In some instances, hearing parents
have made an effort to acquire signing skills and begin signing with
their deaf children during their infancy. Other deaf children with
hearing parents have commenced their signing when placed in special
preschool programs. More often, though, deaf children with hearing
parents have learned to sign when attending a school for deaf students.
In these schools, incoming students may acquire facility in signing from
fellow students and from teachers and staff members who are relatively
accomplished signers. Because the ages at which pupils have entered
schools for deaf students have varied widely, the ages at which these
pupils have been introduced to signing also varied widely. Finally, some
deaf children of hearing parents, because they attended either local
public schools that did not have a sign program or private schools that
had an oral-only (no signing permitted) instructional policy, may not
have started acquiring signing skills until adulthood.

The wide range in ages at which deaf children have begun learning to
sign has enabled investigators to examine the relationship between age
of acquisition and eventual signing proficiency. In general, the younger
the individual at the age of sign acquisition, the greater the likelihood
that the individual will become a skilled signer (Mayberry, 1994). Those
individuals whose exposure to a natural language is either significantly

21 It should be noted that the recent introduction of neonatal screening for hearing
loss has meant that many more parents are learning of their children’s hearing loss
when the children are very young.
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delayed or absent may not develop the same language-processing
abilities and brain-functioning areas as those youngsters who learn a
natural language early in life (Malaia & Wilbur, 2010). Furthermore, the
establishment of two-way sign communication between hearing parents
and their young deaf children may have important social benefits for the
children as well (Magnuson, 2000).

Children who acquire a sign language in the first few years of life
are considered native users of that sign language, just as children who
acquire a spoken language from their parents are native users of that
spoken language. It is the acquisition of signing skills in native signers
that has been the focus of many studies of sign language development.
These very young sign-learning children, deaf or hearing, often have
been the offspring of Deaf parents.

Studies of how young children learn the formational parameters
of signs (that is, the acquisition of sign language phonemes by young
children) typically have relied heavily on Stokoe’s model of ASL
structure. Of the three formational parameters in Stokoe’s model,
location is the one most often produced correctly by young children
learning sign languages (Cheek et al., 2001; Conlin et al., 2000; Juncos et
al., 1997; Karnopp, 2002; Marentette & Mayberry, 2000; Morgan, Barrett-
Jones, & Stoneham, 2007; Siedlecki & Bonvillian, 1993). This tendency
to accurately produce the location parameter of a sign emerges early
in development. In fact, the location parameter usually is correct in the
very first signs made by a child. One explanation advanced for this high
formational accuracy rests on the observation that location phonemes
(the areas on or near the body where signs are made) are often relatively
broad categories. To form a sign in the correct location may require
that the sign-learning infant make only gross motor movements. An
alternative explanation for the high formational accuracy of the location
parameter is that parents and investigators may recognize an infant’s
signs only when they are made in certain locations.

The movement parameter of signs is acquired by young ASL-
learning children with intermediate accuracy (Conlin et al., 2000;
Marentette & Mayberry, 2000; Siedlecki & Bonvillian, 1993). In general,
there is little change in overall production accuracy of the movement
parameter of signs during the first two years of life. Although young
children show improved formational accuracy of the movement
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phonemes that they produced early in their development, these same
children also add new movement phonemes to their signing repertoire
with increasing age. That is, what changes is that the number of
different movement phonemes and the complexity of those sign
movements increase with age and vocabulary size. Errors made in the
production of these more complex movement phonemes often cancel
out the gains in production accuracy of the less complex movement
phonemes. Other studies of movement errors in signing children have
shown that they frequently repeat movements (Meier et al., 2008;
Morgan et al., 2007), mirror movements with the other hand (Cheek et
al., 2001; Marentette & Mayberry, 2000; Meier et al., 2008), or change
the location of the movement from the correct joint to a joint closer to
the body — a proximalization error (Lavoie & Villeneuve, 2000; Meier
et al., 2008; Takkinen, 2003).2 Of the different types of sign movements
in Stokoe’s model of sign formational structure, contacting action is
by far the one most often produced by young children. Apparently,
having a sign touch or make contact with one’s own body is something
young children master quite readily.

Of the three formational parameters, handshape initially is produced
by young, typically developing children with the lowest accuracy (Cheek
et al., 2001; Conlin et al., 2000; Karnopp, 2002; Marentette & Mayberry,
2000; Siedlecki & Bonvillian, 1993; Takkinen, 2003; von Tetzchner,
1984b). Unlike the location and movement parameters of signs, young
children show clear improvement in the accuracy of their handshape
formation with increasing age. In addition, most young children acquire
the different handshapes in a definite sequence (Clibbens & Harris,
1993; Siedlecki & Bonvillian, 1997). For example, children learn to make
the spread- or 5-hand (the hand is flat with fingers spread apart and
extended) early in their development (Carmo et al., 2013; Juncos et al.,
1997; Meier, 2019; Morgan et al., 2007). In contrast, the horns-hand (the
little finger and thumb are extended from an otherwise closed hand)
typically is acquired much later. Those handshapes that are easier to
form or articulate, such as the spread- or 5-hand, often replace those
handshapes that are more difficult to form motorically in young
children’s early sign productions. Both anatomical and physiological

22 It should be noted that adult learners of sign language also display proximalization
errors (Mirus, Rathmann, & Meier, 2001).
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factors appear to strongly influence children’s handshape acquisition
order (Boyes Braem, 1973/1990).

Once scholars began accepting Stokoe’s position that American
Sign Language was a genuine language, they started asking whether
the course of language acquisition was the same regardless of language
modality. That is, were signed languages and spoken languages acquired
at about the same rate and in the same general acquisitional pattern
as spoken languages? To answer this question, investigators often have
compared the sign language development of children of Deaf parents
with the spoken language development of children of hearing parents.

The answer to this question at a general level is that the course or path
of language development is quite similar across modalities. Systematic
comparisons between the sign-learning children of Deaf parents and
their speech-learning counterparts have shown many parallels in
language acquisition (Chamberlain, Morford, & Mayberry, 2000; Meier,
1991, 2019; Morgan & Woll, 2002; Newport & Meier, 1985; Schick, 2003;
Schick, Marschark, & Spencer, 2005). Most typically developing children,
regardless of language mode, first babble (vocally or manually). Manual
babbling often is evident in the many sign-like gestures produced by
children of deaf parents during the latter half of their first year (Meier
& Willerman, 1995; Petitto & Marentette, 1991). In addition, many of the
handshapes, hand arrangements, palm orientations, and hand-internal
movements (such as the opening and closing of the hand) that occurred
in the children’s prelinguistic gestures subsequently were present in
the same children’s early signs (Cheek et al., 2001). Young children
then produce their first recognizable words or signs, and soon after
begin using these words or signs to name or label things and actions
in their environments. Indeed, the content of the vocabularies of young
children learning ASL and those learning spoken English is remarkably
similar (Anderson, 2006; Anderson & Reilly, 2002; Bonvillian, Orlansky,
& Novack, 1983; Folven & Bonvillian, 1991). These early language
milestones are typically followed by a rapid growth in vocabulary size,
the combination of lexical items, and the formation of short sentences,
either signed or spoken (Bonvillian, 1999; Meier, 1991, 2019; Morgan,
Barriere, & Woll, 2006; Woolfe et al., 2010).

Additional evidence of similarities in development across language
modalities can be seen in studies of how negation is expressed (Anderson
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& Reilly, 1997), the acquisition of verb agreement (Meier, 1981, 1987;
Morgan et al., 2006; Quadros & Lillo-Martin, 2007), and the emergence
of different types of semantic relations or functions (Morgan et al., 2008;
Newport & Ashbrook, 1977). In their two-sign combinations, young
deaf children typically produce the full range of semantic relations
also found in hearing children’s two-word spoken utterances [e.g., the
genitive or possessive, such as MOTHER PENCIL (i.e., ‘that’'s mom’s
pencil’), and the locative or the location of an object or action, such as
SWEATER CHAIR (i.e., ‘the sweater is on the chair’)]. Furthermore,
when the order of emergence of different types of semantic relations
was examined within individual children, it was found that the order
was virtually the same regardless of language modality (Newport &
Ashbrook, 1977).

It might be anticipated that young children of Deaf parents learning
to sign would find signs that are highly iconic or pantomimic much
easier to learn than non-iconic signs, and that iconic signs would
constitute a large portion of their early vocabularies. Certainly, there is
some evidence that the Deaf parents of sign-learning children believe
that iconic signs will be easier for their children to learn than non-iconic
signs. These parents often commented that they consciously used highly
iconic or pantomimic signs more often when they interacted with their
young children.

Do the young, typically developing children of Deaf parents acquire
iconic signs more easily? Although the evidence on this issue is not
clear-cut, it appears to indicate that sign iconicity is not a critically
important factor in the sign acquisition of very young children of
Deaf parents. In two studies (Folven & Bonvillian, 1991; Orlansky &
Bonvillian, 1984) that examined young children’s initial ASL lexicons,
highly iconic or pantomimic signs accounted for about one-third of the
children’s vocabularies. Although this proportion is apparently greater
than the overall proportion of highly iconic signs in ASL (Boyes Braem,
1986; Lloyd et al., 1985), it shows that the large majority of signs in these
very young children’s vocabularies were not highly iconic. Furthermore,
many of the signs these young children learned showed no discernible
resemblance to their referents. In addition, if parents were deliberately
exposing their children to a greater proportion of clearly iconic signs,
the level of iconic signs in their children’s vocabularies may, in part,
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simply reflect parental input. And when the sign productions of ASL-
learning Deaf infants were examined, there was very little evidence
that the infants tended to form signs that were more iconic than the
adult model of the sign; in contrast, there were many more instances
where the infant-produced sign was judged to be less iconic (Meier et
al., 2008). Factors other than iconicity, such as ease of sign formation,
phonological similarity to other signs, parental sign input frequency,
and objects and activities of interest to the very young children, likely
contribute to much of the sign-learning infants” early vocabulary (see
Caselli & Pyers, 2017).

Although iconicity may play only a small positive role in sign
comprehension and production in infancy, its importance in sign
learning appears to grow as young children increase in age (Thompson
etal., 2012). This claim is based primarily on the study of the acquisition
of British Sign Language signs by thirty-one Deaf children ranging in
age from eight months to thirty-six months. Iconicity also played a
much greater role in hearing four- and five-year-old children’s gestural
learning than it did for hearing three-year-olds (Magid & Pyers, 2017).
Deaf three-year-olds, in contrast, showed a facilitative effect of iconicity
in their gestural learning; this latter finding suggests that the ability to
access iconicity may depend in part on one’s signing experience. There
may also be a change in the preferred form of sign iconicity present in
individuals’ signing with their increasing age. Preschool- and school-
aged (under ten years old) children in Turkey produced more iconic
signs that incorporated actions associated with the signs’ referents
than iconic signs that were based on perceptual features of the signs’
referents (Ortega, Stimer, & Ozyﬁrek, 2017). In contrast, the iconic signs
produced by adult users of Turkish Sign Language, who were unrelated
to the child participants in the study, showed a clear preference for
iconic signs that were based on perceptual features of the referents in
their signing. Thus, it appears that the importance of sign iconicity in
vocabulary development not only increases with age in sign-learning
children, but that these children also show a preference for producing
iconic signs where the iconicity is directly related to the actions these
children make with these signs’ referents.

One of the few areas where there have been reports of differences
in acquisition across language modalities is in the rate that initial
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vocabulary is acquired. Various investigators (Anderson & Reilly, 2002;
Bonvillian et al., 1983; Folven & Bonvillian, 1991; Holmes & Holmes,
1980; Mclntire, 1977; Orlansky & Bonvillian, 1988; Prinz & Prinz, 1979)
have advanced the view that the young children of Deaf parents initially
acquire signs more rapidly than the children of hearing parents acquire
spoken words. These claims of accelerated early acquisition of signs,
however, have not gone unchallenged (Petitto, 1988; Volterra & Caselli,
1985). The principal criticism is that those investigators who have
argued for a “gestural advantage” (or that speech is “disadvantaged”)
may have attributed linguistic status to a sign based on its form rather
than on how a sign was used. If, the critics argue, the investigators
had focused on the context of the children’s early sign use rather than
whether recognizable signs were formed, then many early signs would
have been seen as imitations of adults’ signs or as part of familiar gestural
interactional routines between parents and their children. Regardless
of the outcome of this particular debate, the studies of sign language
development in children have shown that acquiring facility in a sign
language is a complex learning task that unfolds over a period of years
in a manner similar to that of spoken language learning.

Opverall, the course of sign language acquisition in young children
of Deaf parents resembles in many ways that of spoken language
development in children of hearing parents (Meier, 2019). There is
some evidence, however, that certain early language milestones may be
attained at younger ages by children learning to sign than by children
learning to speak. The general finding of many parallels in development
across language modalities, moreover, suggests that there is a human
capacity for language that transcends its modality of expression.

Concluding Remarks

For centuries, very few scholars examined or wrote about the signed
languages used by Deaf persons. This situation changed dramatically
beginning about fifty years ago, once linguists recognized that signed
languages were full and genuine languages worthy of systematic study.
Indeed, the study of how sign languages are acquired and processed
has emerged as one of the most exciting and vibrant areas of research
in all the sciences. Some of this interest may stem from a desire to learn
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about and to assist in the education and development of children with
deafness. Other scholars may have pursued their studies of signed
languages in an effort to facilitate the development of communication
skills in various groups of non-speaking, but hearing, individuals, such
as children with autism. Still other scholars may have been motivated
to learn about signed languages because they saw the study of sign
language psycholinguistics as a way to learn about how the human
brain functions. Although the particular interests and motivations of
those individuals who studied and learned about signed languages may
have varied widely, there is no denying that the fields of sign language
research, teaching, and learning have witnessed explosive growth in the
past several decades.

In addition to their widespread use among members of the Deaf
community, sign languages and sign systems have been used to
facilitate the communication of hearing individuals who either have
failed to learn to speak or have lost such an ability. There were several
accounts of the successful use of signs with non-speaking individuals
during the nineteenth and first half of the twentieth centuries. Despite
reports of their success, such sign intervention programs failed to catch
on. The publication of Stokoe’s findings (1960; Stokoe et al., 1965) about
the linguistic structure of ASL signs, however, led to changes in many
scholars’ notions about the nature of language. The recognition that the
signed languages used by Deaf persons were genuine languages helped
many scholars to overcome their long-held view that language consisted
of or was always based on speech. At this point, sign languages and
systems based on sign languages began to be seen as potentially viable
communication alternatives for non-speaking, albeit hearing, persons.
Such persons include individuals with an intellectual disability, cerebral
palsy, autism spectrum disorder (ASD), or aphasia. The successes and
struggles of these people to communicate through spoken language
and/or signs are explored next in Chapters 4, 5, and 6, and will shed
further light on the choices we made when selecting, modifying, and
creating signs for inclusion in the Simplified Sign System.






4. Sign Communication in

Persons with an Intellectual
Disability or with Cerebral Palsy

The 1970s brought a dramatic increase in the use of signs to foster
language skills in non-speaking children and adults. When the decade
began, there were only a few programs that utilized signs with hearing,
but non-speaking, persons. By the time that Goodman, Wilson, and
Bornstein (1978) conducted their national survey later that decade,
however, there were over 10,000 students in North America alone
who were participating in sign-communication training and teaching
programs. Many of these individuals were children with an intellectual
disability’ who had extremely limited or no functional speech.

What led to this remarkable increase in the use of signs to facilitate
language skills in non-speaking persons? One of the most significant
factors was the recognition that the sign languages used by Deaf
persons were genuine languages. This was an important conceptual
breakthrough: language was no longer equated solely with speech. A
second contributing factor was the large amount of attention given to
the chimpanzee, Washoe. Washoe, taught by R. Allen and Beatrix T.
Gardner (1969, 1971) to communicate through ASL signs, acquired a
substantial sign vocabulary and learned to combine signs to express a

1 The term intellectual disability now is being used in place of the term mental retardation
(Schalock, Luckasson, & Shogren, 2007). This transition in usage is particularly
evident in the renaming of the American Association on Mental Retardation to
the American Association on Intellectual and Developmental Disabilities. Because,
in the past, investigators who studied children with intellectual disabilities often
employed the term mental retardation, it will sometimes be necessary to continue
using this terminology when directly quoting their work.
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wide range of concepts.? The press reports of Washoe’s success helped
inform a wide audience about the possibility of communicating through
manual signs. Soon after, many non-speaking or minimally verbal
persons with an intellectual disability entered sign-learning programs.
Later, certain individuals with cerebral palsy, autism spectrum disorder
(ASD), and/or aphasia also were exposed to these programs.

After sign-communication programs were introduced to a wide range
of persons with serious communication disorders, there were a number
of reports of substantial improvements in many individuals” language
skills. In these reports, many non-speaking or minimally verbal children
and adults were depicted as making great strides in their communication
through programs that used either manual signs alone or signs combined
with spoken language. With these accounts of positive outcomes, sign-
communication programs rapidly became well established as a major
form of intervention to increase individuals’ abilities to communicate.
Indeed, before 1990, programs using manual signs or signs combined
with spoken language constituted the most frequently employed form
of augmentative and alternative communication training for persons
with cognitive impairments or childhood autism in the United States
(Beukelman & Mirenda, 2005; Matas et al., 1985). The initial enthusiasm
about manual signing interventions was soon tempered, however, by
reports of more mixed outcomes among participants in those programs.?
This variability in outcomes may have helped spark the development of
other non-oral communication systems for intervention purposes (see
Chapter 5). In some of these newer intervention approaches, signs may
be combined with other non-oral communication systems in a more
multimodal approach.

2 This project and similar manual sign-communication studies with primates (e.g.,
Miles, 1978; Patterson, 1978) were not without critique, however. See Lyn (2017) for
an overview of methodological concerns regarding such animal language studies
(as well as her rebuttals of many of them) and Pepperberg (2017) for a more
personal view of the controversies surrounding the projects.

3  Many of these early manual sign intervention programs were performed in
highly structured training sessions over a short period of time and did not focus
on generalizing or incorporating sign use into more naturalistic settings or across
multiple environments. Such limitations in program design probably had a negative
impact on children’s motivation to use signs outside of the specific training sessions.
A more Comprehensive approach to signing, such as immersion in a signing
environment, would likely have generated better results or more consistently
positive outcomes.
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Reviews of the studies of sign-communication training and teaching
with various non-speaking or minimally verbal populations, including
those with more than one condition that affected their acquisition
or use of spoken language, reveal important commonalities in their
findings. There often has been a wide range in sign learning among
participants, with certain types of signs more frequently acquired, and
some environments more conducive to learning signs than others. As
well as learning to communicate through signs, many participants in
sign intervention programs show improvements in other areas, such
as better understanding of spoken language, increased motivation,
and improvement in academic skills (Kiernan, Reid, & Jones, 1982;
Launonen, 1996, 1998, 2003, 2019b). In addition, as individuals with
disabilities gain skills in controlling their environment and conveying
their needs through signs, their level of frustration and incidence of
tantrums often decrease. With an increased ability to communicate and
reduction in behaviors associated with helplessness, these individuals
also are more likely to comply with caretaker requests (Bryen & Joyce,
1985). Along with these benefits, the use of manual sign instruction
has been consistently related to increases in most participants’ spoken
language production when signed input occurs together with speech
(Dunst, Meter, & Hamby, 2011; Launonen, 2019b; Launonen & Grove,
2003; Millar et al., 2006; te Kaat-van den Os et al., 2015; Valentino &
Shillingsburg, 2011). This is an important finding given concerns among
parents and professionals that sign learning might adversely affect their
children’s or clients’ spoken language development and use.

An Early Study

Although nearly all contemporary reviews of sign-communication
training and teaching programs for non-speaking children with an
intellectual disability focus only on studies conducted during the past
several decades, it turns out that the use of signs with such children has
a much longer history. In fact, many breakthroughs that we think of as
recent achievements were known to certain professionals long ago. For
example, the usefulness of sign instruction for children with significant
cognitive impairments was spelled out in the middle of the nineteenth
century by W. R. Scott, Ph.D. (Bonvillian & Miller, 1995).
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Scott was the principal at a school for deaf students in the west of
England. Although many schools for deaf students in England at that
time stressed oral educational approaches, Scott embraced signing
as well. He also was concerned about the development of children
with serious intellectual disabilities. In 1847, he described a course of
instruction for non-speaking individuals with an intellectual disability,
observing in his report that those staff members with experience in
the education of deaf students “...are not infrequently called upon to
instruct children of very low intellectual capacity” (Scott, 1847, p. 7) as
well. Scott noted that these children invariably improve as a result of
the instruction they receive. With regard to their communication skills,
Scott (1847) claimed that the children:

...generally obtain a sufficient knowledge of the sign language of the
Deaf-mutes, to enable them to converse on the common subject, and
furthermore generally learn the names of common objects and their more
sensible qualities, and to perform the easier kinds of manual labor; but
they seldom get to understand complicated forms of expression... (p. 8)

Along with these children’s gains in communication, Scott observed
noticeable improvements in their cleanliness, temper, and social
behavior.

Scott offered a pair of explanations to account for the success of sign
language training with these youngsters. One explanation was that
gestural communication developmentally precedes spoken language.
That is, virtually all infants use gestures to communicate before learning
to speak, so gestural communication may be a more fundamental way
to communicate.* His second explanation was that words and signs

4 Scott most likely was focused on how the production of meaningful and
understandable gestures developmentally precedes the production of meaningful
and understandable words. Contemporary studies show that children’s gestures
may be accompanied by either meaningless or meaningful vocalizations depending
on the developmental stage of the child involved. In the early sessions of an
observational study of gesture, speech, and word development in six typically
developing children between the ages of twelve months and twenty-seven-and-
a-half months, Goldin-Meadow (1998) reported that most of the children’s
communications were vocal in nature (between 60-80%). Of the 20-40% of the
communications that did contain gestures, most of those gestures initially occurred
without speech (in other words, speech and gestures were not yet part of an
integrated system). The speech that the children did produce along with gestures in
these early sessions was comprised of meaningless sounds not temporally matched
with the peak of the gesture. This relationship, however, changed over time as the
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differed in that there often was a discernible tie between a sign and
what it stood for (its referent), whereas the relationship between a
spoken word and its referent rarely was apparent. This discernible tie
between a sign and its referent likely would make a sign more easily
learned and remembered. As Scott observed, there frequently was “a
natural relation to the notion taught” (1847, p. 34) for those signs the
children learned (these signs would be considered iconic in nature).
Scott evidently was a man ahead of his time: these explanations for the
success of sign-communication programs for non-speaking children
were to be advanced anew over a century later.

Although Scott’s findings and observations about the merits of
sign programs could have had a profound impact on the education
of students with various intellectual disabilities, they did not. There
probably were several reasons for this outcome, ranging from the
publication of his report in an obscure academic pamphlet to the fact
that many educators in the late nineteenth century adopted oral-only
educational approaches for deaf students (that is, sign language and
fingerspelling were prohibited). Regardless, if Scott’s observations about
the efficacy of sign-communication training and teaching had been more
widely accepted, then the lives of many non-speaking persons with an
intellectual disability might have been greatly improved.

Intellectual Disability

Intellectual disability is characterized by atypical (lower) cognitive
functioning and impaired adaptive behavior. More precisely, intellectual
disability is defined as “significant limitations both in intellectual
functioning and in adaptive behavior as expressed in conceptual,
social, and practical adaptive skills” (AAIDD Ad Hoc Committee on
Terminology and Classification, 2010, p. 1). Furthermore, the onset
needs to occur before the age of eighteen years. Many individuals with
intellectual disabilities also have motor or neuromotor impairments
that may adversely affect their communication skills (Beukelman &

children started to combine gestures with meaningful words and later started to
temporally match their vocalizations (both meaningful and meaningless) with the
gestures. At this point, the children’s speech and gesture could be considered an
integrated system.
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Mirenda, 2013). Children with more severe cognitive impairments
typically have very serious linguistic deficits as well (Bryen & Joyce,
1985). According to Romski and Sevcik, “the majority of children and
youth with significant mental retardation fail to develop functional
spoken words even with considerable speech and language instruction”
(1996, p. 9). These communication deficits may lead them to experience
frustration and indirectly result in a range of behavioral problems.
Those persons who fail to acquire useful speech tend to have the lowest
IQs (Sheehan, Martyn, & Kilburn, 1968) with many very low-scoring
individuals having additional or multiple disabilities.

The particular etiology or cause of the intellectual disability also is
an important factor that affects the level of language or communicative
functioning that an individual may attain (Fowler, 1998). Thatis, persons
with similar full-scale IQs may have quite different language profiles
depending on whether they are identified as having Down syndrome,
fragile X syndrome, Angelman syndrome, Williams syndrome, or other
syndromes associated with an intellectual disability. Individuals with
Williams syndrome, for example, tend to eventually acquire substantial
productive spoken language skills, with their intellectual disability
much more evident in the difficulties they experience with visuospatial
skills (Brock, 2007; Vicari et al., 2004).° In contrast, the spoken language
development of children with Down syndrome typically is not as
advanced as their cognitive development (Barnes et al., 2009; Tager-
Flusberg, 1999), with their visuospatial skills relatively well preserved
(Dierssen, Herault, & Estivill, 2009; Vicari, 2006) although not immune
to disruptions in spatial representation (Uecker et al., 1993; Vallar &
Papagno, 1993; Woll & Grove, 1996, 2019).

Fragile X syndrome is a relatively common inherited form of
intellectual disability, with males identified with the syndrome
considerably outnumbering females.® Individuals with fragile X

5 Because signed languages rely heavily on visuospatial processing for effective
communication, individuals with Williams syndrome might be expected to
experience particular difficulty with this important aspect of sign communication.
Findings from a case study of a deaf woman with Williams syndrome showed that
she experienced significant difficulty using and understanding spatialized syntax
and topographic relationships (Atkinson, Woll, & Gathercole, 2002; Woll & Morgan,
2012).

6  Estimates of the incidence of fragile X syndrome have varied widely, with the
ethnic-group composition of the populations studied and the precise definition
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syndrome typically are more impaired in their expressive language
skills than in their receptive language skills (Martin et al., 2013), with
impaired articulation a frequently occurring problem (Barnes et al.,
2009; Finestack & Abbeduto, 2010). Some of the difficulties individuals
with fragile X syndrome experience in their development of spoken
language skills may be attributable to impaired phonological processing
(Pierpont et al., 2011; see also Engineer et al., 2014). Although most
individuals with fragile X syndrome eventually outperform individuals
with Down syndrome on measures of grammatical ability (Finestack,
Sterling, & Abbeduto, 2013) and expressive language (Finestack &
Abbeduto, 2010), many youngsters with fragile X syndrome learn
to communicate initially through augmentative and alternative
communication strategies (Brady et al., 2006). The use of manual signs
and PECS (Picture Exchange Communication System; see Chapter 5)
are the two communication strategies most frequently mentioned by
mothers of children with fragile X syndrome as being used by their
children (Brady et al., 2006). Mothers of young children with fragile
X syndrome, moreover, often facilitated their children’s transition to
spoken language by effective use of gestures during their interactions
(Hahn et al., 2014).

Oral communication intervention programs often have proven
unsuccessful in fostering spoken language skills in individuals with
a severe or profound intellectual disability” even after intense therapy

of intellectual disability used affecting the results. Turner, Webb, Wake, and
Robinson (1996) estimated a syndrome incidence of 1 per 4000 for males and 1
per 8000 for females from populations composed mostly of Caucasian families.
Crawford, Acufa, and Sherman (2001) provided a range in syndrome prevalence
for Caucasian males extending from 1 per 3717 to 1 per 8918. Males also typically
are more adversely affected than females.

7  In many research studies, participants with a cognitive impairment have been
grouped based on their scores on standardized tests designed to assess intelligence
(IQ tests). Individuals who received an IQ score of 55-69 typically were identified
as having a mild intellectual disability, those with IQ scores of 40-54 as having a
moderate intellectual disability, those with IQ scores of 25-39 as having a severe
intellectual disability, and those with IQ scores below 25 as having a profound
intellectual disability. In more recent years, the distinction between these categories
has gotten fuzzier and the boundaries have shifted, particularly in countries like the
UK. Insuch areas, the use of IQ tests as a basis for ID definition and for the provision
of services to individuals with intellectual disabilities has been discouraged or
deemphasized in favor of more social- or rights-based approaches that focus
on giving families the support they need. In this volume, we acknowledge this
ongoing cultural shift in terminology but will often continue to refer to the above
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(Bonvillian & Nelson, 1978; Kopchick & Lloyd, 1976). Because the absence
of communicative skills is such a serious problem, many researchers and
educators who worked with these children eagerly embraced the use of
signs several decades ago when it was first brought to their attention.
The attention and recognition given to sign languages in the 1960s also
helped spur the development of sign intervention programs. In many
instances, the children who participated in these signing programs
made considerable progress in learning to communicate more effectively
(Kiernan et al., 1982).

Some studies that examined the learning of signs or gestures by
individuals with cognitive impairments involved participants who had
additional disabilities. Levett (1969, 1971) devised a system of mime for a
group of non-speaking children with a severe intellectual disability and
cerebral palsy. This system consisted of fifty gestures or movements that
resembled activities or objects believed to be of interest or relevance to
the children. Ten of the twelve youngsters who participated in the project
learned to use the mime system effectively. This outcome indicated that
anumber of the participants had the ability to make important strides in
communication skills when the modality was changed from a vocal one
to a manual one. The fact that the signs and gestures had clearly visible
ties to the concepts they represented probably also played a role in their
successful learning. That is, signs and gestures that were pantomimic or
highly iconic often were easier to learn and remember.?

In addition, sign vocabulary training was explored early on
with individuals with an intellectual disability who were also deaf
(Sutherland & Beckett, 1969). Prior to sign intervention programs,
many of these persons had little or no exposure to a sign language.
Deaf or hearing-impaired individuals with an intellectual disability
traditionally were excluded from residential and community programs
for Deaf persons because of their perceived low cognitive ability (Hall

categories largely because the research studies we reference used them as a basis
for comparison. It is likewise helpful to point out that certain individuals have more
complex communication needs than others, and as such, may require different
intervention strategies, although which strategies to use with an individual should
not be limited by his or her IQ scores.

8  The combination of cognitive age or intellectual, motor, and linguistic disabilities
of an individual may prevent that person from consciously appreciating a sign’s
iconicity, especially if the tie between that sign and its referent is less clear. Regardless,
highly iconic signs may still be remembered better than less iconic signs.
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& Talkington, 1970). Because some of the factors that cause childhood
deafness, such as maternal rubella or German measles, may also result
in brain damage and cognitive impairment, deaf persons are over-
represented in the population of individuals with a significant cognitive
or intellectual disability (Bruce, DiNatale, & Ford, 2008; Guardino,
2008; van Dijk et al., 2010). The various studies of sign acquisition in
individuals with intellectual disability showed that the large majority of
the participants made some progress in acquiring sign-communication
skills. Another important finding was that gains in communication
skills among participants were not shared equally. Indeed, in one
study involving sixteen participants with either a severe or profound
intellectual disability (Hoffmeister & Farmer, 1972), the level of sign
mastery extended from almost no learning to the acquisition of 200 or
more signs by four participants; those four participants also learned
to combine signs. Wide variation in sign mastery was again seen in a
study by Cornforth, Johnston, and Walker (1974) in the UK., where the
number of expressive signs learned by fifty-one deaf adults with a severe
intellectual disability ranged from 36 to 137. These findings underscore
the wide differences in outcomes from relatively similar training and
teaching experiences.

The success of deaf individuals with a cognitive impairment in
learning to sign raises questions about the accuracy of their initial
intellectual disability classification. That is, when an individual has low
intellectual ability and deafness, the combination of disabilities may
give the appearance of a much lower level of cognitive functioning than
is actually present. The results of a systematic comparison back up this
claim. Hall and Talkington (1970) compared the sign-learning abilities
of thirty deaf students with an intellectual disability to those of thirty
hearing students with an intellectual disability. The two groups were
matched on IQ (on the performance, or non-language, IQ scale), sex,
age, and length of institutional placement. After six months of training,
the deaf students had learned to comprehend many more signs than
the hearing students (deaf mean = 54.6 signs; hearing mean = 0.1
signs). This finding, together with those from additional studies, led
to the conclusion that IQ measures of deaf students with an intellectual
disability frequently were underestimating their ability to learn,
especially their potential for acquiring signs.
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Many children who are congenitally deaf and blind have been
assessed as having a moderate to severe intellectual impairment (van
Dijk, 2004). Once again, the presence of additional disabling conditions
may give the appearance of a very low level of cognitive functioning in
these individuals. Unlike deaf children who rely heavily on vision in
their learning, deafblind children may need to rely more on touch and
proprioception depending on their particular levels of vision and hearing
(Deuce & Rose, 2019). Furthermore, it is important to understand that
a child’s visual and/or hearing skills may be relatively intact at birth
but deteriorate further as he or she ages. Thus, family members and
interventionists should take existing skill sets into consideration when
developing communicative strategies and will then need to adapt these
strategies as vision (and/or hearing) skills become more impaired (Deuce
& Rose, 2019; Pease, 2000). Still, quite a few deafblind children manage
to learn to produce and to understand manual signs and fingerspelling.
In one study of 71 deafblind children in Denmark (Dammeyer & Ask
Larsen, 2016), of those that had already developed language skills, 39%
relied on a visually perceived sign language and 23% used the tactile
modality to access sign language. Such use of signs from an existing
sign language may in fact be built upon an earlier scaffold of natural
gestures that have been developed or adapted by the deafblind person
and his or her family members and caretakers for communicative
purposes (Nafstad & Redbroe, 2015; Souriau et al., 2008). A final factor
that should be considered is that deafblind persons may also experience
motor problems that necessitate changes to any manual signs that they
produce. Signs should be altered in such a way as to emphasize that
individual’s relative strengths and avoid areas of particular difficulty
(Deuce & Rose, 2019). These individuals’ acquisition of manual
communication skills often is associated with a reduction in negative
behavioral patterns such as self-injurious behaviors (van Dijk, 2004).

Shortly after the publication of reports on the successful acquisition
of signs by persons with both an intellectual disability and another
disabling condition, a number of sign-communication programs were
established for the broader population of individuals with intellectual
disabilities or language impairments (Grove & Walker, 1990; von
Tetzchner, 1984a). In these programs, many hundreds of persons,
including participants without additional disabling conditions, showed
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marked improvement in their language skills through learning signs.
The finding that many of these non-speaking children and adults could
acquire a large lexicon or vocabulary of signs led to the establishment
of numerous sign-based programs. Furthermore, once learned, signs
often were retained for long periods even without additional training
and teaching sessions (Hobson & Duncan, 1979).

One of the most widely used sign systems for non-speaking
persons with severe language impairments is known as the Makaton
Vocabulary. The Makaton Vocabulary was initially designed as a
signing system to meet the needs of deaf adults with an intellectual
disability. After it proved to be a viable communication approach for
these individuals, it was successfully used with hearing adults and
children with an intellectual disability, autism, a specific language
disorder, or an acquired neurological disorder affecting communication
(Grove & Walker, 1990; Sheehy & Dulffy, 2009).

The signs for the original Makaton Vocabulary came from British
Sign Language (BSL), the principal language used by members of the
Deaf community in Great Britain. The BSL signs selected for inclusion
in the Makaton Vocabulary were chosen based on the signs” perceived
usefulness in meeting many of the basic needs and functions of the
target populations. The signs were organized for teaching purposes into
different stages reflecting the core concepts that needed to be expressed
at different levels of development and use. Initially, there were 350 core
concept signs; this was later expanded to 450 signs, and access to a much
larger resource vocabulary was provided. After achieving a great deal of
success in Great Britain, the Makaton Vocabulary was adapted for use
in many other countries. In these adaptations, the signs for the Makaton
Vocabulary were taken from the signed languages used by Deaf persons
in those countries; for example, in Japan, the Makaton Vocabulary uses
Japanese signs (Grove & Walker, 1990).

In the Makaton system, signs are used by teachers and caregivers in
conjunction with speech. Rather than signing every word in a sentence,
they sign only those words in a sentence that convey needed information.
This focus on signing the principal content words in a sentence became
known as key word signing.® Another aspect of the Makaton Vocabulary
approach is the inclusion of graphic symbols. These symbols are largely

9  The signs from any signed language can be used in a key word signing approach.
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pictorial representations of words or signs and operate in a manner
similar to a rebus. Many teachers and caregivers who utilize the
Makaton Vocabulary system reportedly teach by underlining the visual
link between a sign and its equivalent graphic symbol (Grove & Walker,
1990). This inclusion of graphic symbols to help in sign learning and the
establishment of a core concept vocabulary, as well as the development
of various supplemental teaching aids, make the Makaton Vocabulary an
innovative organizational approach to the fostering of communication
skills in non-speaking persons (Sheehy & Duffy, 2009).

While many hearing persons with a severe or profound intellectual
disability made progress in learning to sign, studies also revealed that
there were wide individual differences in the level of sign mastery
achieved. This observation of very uneven levels of mastery echoed
the findings previously reported for deaf persons with an intellectual
disability. Richardson (1975) reported that after one year of sign
instruction, there was a range in mastery from one participant who
learned only a small receptive vocabulary (understanding signs)
to another participant who acquired a large expressive vocabulary,
producing 400 different signs. This variability in language outcomes
also is evident when considering the speech modality. When expressive
communication skills, including both spoken words and manual signs,
were examined in children with intellectual disabilities over the course
of a two-year longitudinal study, there were very wide individual
differences in the vocabulary sizes attained by the participants
(Vandereet et al., 2010). Some of this variability in language learning
across participants in a range of studies may be attributable to additional
disabling conditions, other than cognitive impairment, that could have
depressed certain individuals’” IQ scores to a level lower than they
should have been based on cognitive impairment alone. There also may
be different skill patterns within different forms or types of intellectual
disability (Dierssen et al., 2009; Jernigan & Bellugi, 1990; Prior, 1977;
Vicari, 2006).

Examination of the findings from some of the early accounts of sign
learning in individuals with an intellectual disability revealed that
certain signs seemed easier to learn than others. This observation led
investigators to probe more systematically those characteristics that
were associated with more rapid sign acquisition. Signs that were rated
as more highly iconic were found to be more readily learned (Griffith
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& Robinson, 1980; Lloyd & Fuller, 1990; Snyder-McLean, 1978). Signs
identified as high in translucency also were learned more readily by
individuals with a moderate or severe intellectual disability (Doherty,
1985; Luftig, 1983)."° Signs that are useful or relevant to the individual
learner also tended to be learned and used more often (Dennis et al.,
1982; Doherty, 1985; Meuris et al., 2014). Signs that involved touch
or contact with the signer’s body or the other hand frequently were
learned more quickly (Dennis et al., 1982; Kohl, 1981; Stremel-Campbell,
Cantrell, & Halle, 1977), as were those signs that involved symmetrical
movements with each arm and hand. An important outgrowth of these
results was that teachers and investigators began to focus more intensely
on the formational characteristics and iconic nature of the signs they
selected for vocabulary training.'!

Not only may certain individual signs be acquired more easily than
others, but signs from different sign systems or languages may be more
readily learned as well. Amer-Ind is a sign-communication system
based on Plains Indian Sign Language, a system of signs developed by
members of different Native American tribes or nations who did not
speak the same language.”? In comparison with ASL signs, a larger
proportion of Amer-Ind signs are described as highly iconic (Skelly
et al.,, 1975; see also Kirschner, Algozzine, & Abbott, 1979) and less
complex motorically (Daniloff & Vergara, 1984). These characteristics
may make Amer-Ind signs easier to learn than ASL signs. This question

10  When a sign is identified as highly iconic, it often resembles the concept for which it
stands and the sign’s meaning is quite “guessable” or transparent. Although related
to iconicity, a sign’s translucency refers to the ease with which people discern the
relationship between a sign and what it stands for once the sign’s meaning has been
provided. For more information on iconicity and translucency, see “The Simplified
Sign System” section in Chapter 1.

11  Itisimportanttonote that many such studies of sign acquisition in special populations
involved laboratory conditions, and thus their results may not fully translate into
more naturalistic settings and/or in highly supportive signing environments, where
the properties of the signs themselves may turn out to be of less significance than
in laboratory settings. The criteria for judging successful acquisition of the signs
also varied from study to study, so it is difficult to make direct comparisons among
them. Still, it is likely that signs that are taught in laboratory conditions with stricter
criteria for acceptance would also be just as likely, if not more likely, to be learned in
a highly supportive signing environment that also accepts approximations of signs.
Iconic signs also have a distinct advantage in that they have a much greater chance
of being understood by persons in the larger environment than signs that have less
transparent meanings.

12 Amer-Ind is discussed in further detail in Chapter 6.
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of relative ease of acquisition of the two sign systems has been examined
in adolescents and adults with intellectual disabilities. In general,
participants tended to acquire and to retain more Amer-Ind signs than
ASL signs (Gates & Edwards, 1989). This difference in learning rates
was attributed to the more concrete and less formationally complex
nature of Amer-Ind signs. Although many non-speaking persons with
intellectual disabilities learned Amer-Ind signs more easily than ASL
signs, it should be noted that the characteristics of the sign learner are
quite important as well. In fact, one study (Marquardt, Sanchez, &
Munoz, 1999) reported that the best predictor of sign learning among
adults with Down syndrome was the cognitive, language, and motor
abilities of the participants themselves.

Down Syndrome

Down syndrome is a congenital condition typically characterized by a
mild or moderate intellectual disability and distinctive facial features.
With an occurrence rate of one in every 700-1000 births, Down syndrome
is the most common chromosomal cause of intellectual disability
(Dykens, Hodapp, & Finucane, 2000). Fifty years ago, expectations
about the educability and eventual level of development of children
with Down syndrome were quite low. In more recent years, largely
because of the results demonstrated by individuals who participated
in early intervention programs, expectations have become considerably
higher (Corby, Taggart, & Cousins, 2018; Launonen, 2019a; Spiker, 2011;
Turner, Alborz, & Gayle, 2008). Guralnick (2017, p. 214) notes that

early intervention for all children remains a problem-solving process
involving the family, the intervention team and other supports within
the community. The information provided by etiology-specific
developmental studies is of considerable value as all involved can better
anticipate issues and construct intervention strategies more likely to have
a positive impact.

Spoken language production often is an area of particular difficulty
for individuals with Down syndrome (Martin et al., 2009). Many
children with Down syndrome show delayed onset of spoken language
(Berglund, Eriksson, & Johansson, 2001), acquire new spoken words
at a rate well below what would be expected based on their level of
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cognitive development (Zampini & D’Odorico, 2013), and fail to attain
levels of expressive language that are expected for typically developing
three-year-olds (Fowler, 1990). These delays are particularly evident
in the domains of phonological and syntactical development (Barnes
et al., 2009; Tager-Flusberg, 1999). Overall, verbal skills typically are
areas of relative weakness for individuals with Down syndrome,
whereas nonverbal skills often are areas of strength (Grieco et al.,
2015). Indeed, gesture production is viewed as an area of strength
for children with Down syndrome in comparison with their vocal
language skills (Galeote et al., 2011). Perhaps because of the difficulties
and delays that children with Down syndrome experience in spoken
language development, representative gestures constitute a larger
proportion of their utterances than they do for typically developing
children (Stefanini, Recchia, & Caselli, 2008). Furthermore, delays
in expressive language development continue to be evident with
increasing age; many children and adolescents with Down syndrome
show deficits in their production of syntax and vocabulary, as well as in
the intelligibility or comprehensibility of their spoken language (Barnes
et al., 2009; Chapman & Hesketh, 2000; Finestack & Abbeduto, 2010;
see also Yoder, Woynaroski, & Camarata, 2016). Available evidence
suggests that the marked delays in spoken language development often
seen in individuals with Down syndrome may be greatly lessened if a
program of language stimulation or intervention is initiated very early
in these individuals” lives (Launonen, 2019a, 2019b; Roberts, Price, &
Malkin, 2007; Sanz Aparicio & Balafia, 2002). In addition, the use of
communicative gestures by young children with Down syndrome
may serve as a helpful “bridge” to word production later in childhood
(Zampini & D’Odorico, 2009; see also the review study by te Kaat-van
den Os et al., 2015).

Are there factors other than cognitive impairment that may account
for this particular difficulty with spoken language skills? There appear
to be at least several factors that may delay the onset of spoken language
in some individuals with Down syndrome and make their speech
relatively unintelligible to people unfamiliar with them. One factor may
be hearing impairment, as 40-80% of children with Down syndrome
experience some hearing loss. A substantial proportion has a mild to
moderate hearing impairment (Dahle & McCollister, 1986; Roizen, 1997,
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2007), with severe impairment evident in many fewer cases (Marcell,
1995; Marcell & Cohen, 1992). Some of this relatively high incidence
of hearing impairment may be attributable to recurrent otitis media
or inflammation of the middle ear (Nightengale et al., 2017; Roberts
& Medley, 1995; Shott, Joseph, & Heithaus, 2001; Strome & Strome,
1992). Individuals with Down syndrome appear to be especially
vulnerable to otitis media because of physical anomalies of their ears
and upper respiratory tract. Damage to the inner ear also contributes
to their relatively high incidence of hearing impairment. Whereas
inflammation of the middle ear is treatable, damage to the inner ear
usually is not. Moreover, a hearing loss that occurs when children with
Down syndrome are between the ages of two and four years old is likely
to have a significant negative impact on the children’s development of
spoken language skills (Laws & Hall, 2014; Nightengale et al., 2017).
Another factor adversely affecting the spoken language acquisition
of many children with Down syndrome is their severe problem
with articulation. The production of the correct sounds and sound
combinations needed for clear speech often is very difficult for these
children (Kumin, 1996). In particular, they experience problems in the
oral-motor planning, sequencing, and coordination that result in the
production of the rapid movements of the tongue, lips, and other oral
structures involved in speech (Barnes et al., 2006; Hamilton, 1993). This
difficulty that many persons with Down syndrome experience in oral-
motor planning, evident in their problems combining and sequencing
sounds into words and sentences, means that they should be viewed as
having a verbal (or oral-motor) apraxia (Kumin, 2006). Some of these
individuals” articulation problems also may result from their recessed
mandibles (lower jaw bones) and, as a consequence, protruding tongues.
A third factor that may influence the spoken language abilities of
some children with Down syndrome is the occurrence of poor auditory
or phonological memory (Kay-Raining Bird & Chapman, 1994; Laws &
Gunn, 2004; Neess et al., 2015). Individuals with Down syndrome have
a rather limited capacity for verbal material in their immediate memory
system (Purser & Jarrold, 2005). This deficit in phonological memory
or storage capacity, it should be noted, also is evident in children
with intellectual disabilities more generally (Schuchardt, Maehler, &
Hasselhorn, 2011; van der Schuit et al.,, 2011b). The limited capacity
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or poor memory for speech sounds may make spoken language more
difficult to process than manual signs or gestures.

Although delayed or atypical development of the auditory system
could account for some of the struggles many children with Down
syndrome experience learning spoken language, more fundamental
neuropathology or neurological abnormalities probably underlie some
of their language difficulties. The hippocampus, a brain structure
that plays a critical role in memory (Corkin, 2013), is impaired and
disproportionately reduced in volume in persons with Down syndrome
(Nadel, 2003). Individuals with Down syndrome also show diminished
cerebellar size (Dierssen et al., 2009; Guidi et al., 2011; Uecker et al,,
1993). This is important because the cerebellum is a brain structure that
has long been recognized for its involvement in movement sequencing
and motor abilities. More recent evidence indicates that it is also involved
in higher order functions such as cognition and language (Kellett,
Stevenson, & Gernsbacher, 2012). In contrast, individuals with Williams
syndrome, who do not show the same difficulties with expressive
spoken language that persons with Down syndrome do, have more
normal-sized cerebellums (Chiang et al., 2007; Jernigan & Bellugi, 1990).
Finally, persons with Down syndrome may have additional disabling
conditions that adversely impact their communication skills, such as the
10-15% of children in one study who displayed early signs of autistic
disorder or autism spectrum disorder at age two and then again at ages
four or five (Hepburn et al., 2008). Early screening of children with
Down syndrome before the age of three years for symptoms of autism
and diagnostic evaluation by clinicians may provide critically important
information to parents and caretakers. Such a diagnosis would aid in
their search for appropriate social and communicative interventions to
mitigate the additional disturbances not seen in the general population
of persons with Down syndrome (Hepburn et al., 2008).

Parents of children with Down syndrome who have not developed
spoken language skills frequently express concern that their children
will never learn to speak if they learn how to communicate through
signs. Therefore, one important research question has focused on
whether signing interferes with spoken language acquisition among
children with Down syndrome. When spoken language is combined
with manual signs, such individuals evidently benefit from this bimodal
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input. For example, children with Down syndrome were shown to imitate
novel spoken words more frequently when the words were paired with
signs than when the words were presented in speech or sign alone (Kay-
Raining Bird et al., 2000). Moreover, the production of manual signs by
children with Down syndrome at two-and-a-half years of age positively
predicted the size of their spoken language vocabularies one year later
(Ozcaligkan et al., 2016). That is, these children’s success in producing
signs in early childhood was highly related to their subsequent ability to
produce spoken words. In many instances, the items in the expressive
vocabularies of children with Down syndrome who have received
multimodal input are in both spoken and signed modalities (Deckers
et al.,, 2017). Overall, the available evidence suggests that signed input
together with speech facilitates the development of spoken language
and communication skills in children with Down syndrome rather than
slowing them down, and that input early in development is particularly
helpful (Clibbens, 2001; Dunst et al., 2011; Launonen, 2019b; Millar et
al., 2006; Miller, 1992). In light of such findings, Deckers et al. (2016)
recommended that parents of children with Down syndrome be told of
the apparently beneficial effects of sign instruction on their children’s
early language development.

The outcomes of several case studies of sign-communication training
and teaching in youngsters with Down syndrome illustrate how
combining signs with speech may foster subsequent spoken language
development. In a case study of a young girl with Down syndrome,
Kouri (1989) observed that the girl, who received simultaneous spoken
language and sign input, typically made the signs for words or concepts
first and then relatively shortly afterward produced the spoken words
for those concepts. In another case, the transition to spontaneous spoken
language occurred only after a substantial sign vocabulary had been
acquired. The boy with Down syndrome in this study (Layton & Savino,
1990) initially participated in an oral (speech-oriented) program, but
when he failed to progress, was introduced to a simultaneous speech-
and-sign program. He rapidly acquired sign-communication skills. He
did not make impressive strides in spoken language, however, until after
he had attained an expressive sign vocabulary of approximately 400
signs. At that time, his spoken language vocabulary increased rapidly in
size and his use of signs declined dramatically.
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In a third case-study report (Launonen & Grove, 2003; see also
Launonen, 2019a), the transition from signs to spoken language
occurred much later in development. In this study, a boy with Down
syndrome was introduced to manual signs when he was three-and-a-
half years old and had not yet started to speak. His parents and family
learned and made extensive use of signing in natural everyday settings
with him, a fact that supported and encouraged his own use of signs.
This boy acquired a substantial sign vocabulary and relied on signs for
communication throughout his childhood. He started to speak more
often from ages twelve to thirteen, and his speech skills improved during
his teenage years. Five years later, spoken language had become the
resilient young man’s dominant mode of communication; he generally
signed only when others found his speech unintelligible.

Although the three youngsters described above made a successful
transition from signs to spoken language, it might be argued that an
intervention program using manual signs could result in more slowly
developing or poorer speech skills than a program that did not include
signs. This, however, does not appear to be what typically happens. In
one longitudinal study (Launonen, 1996; see also Launonen, 2019a),
twelve young children with Down syndrome received a communication
intervention program that emphasized key word signing whereas twelve
other children with Down syndrome had previously received a similar
intervention program but without manual signing. It should be noted
that the parents in the sign-communication intervention program were
urged to sign the key words in their spoken utterances. When the children
were assessed between three and five years of age, the dozen children
who had received the key word signing input were well ahead of the
children in the non-signing comparison group on measures of language
ability. A follow-up assessment conducted when the children were
eight years old (five years after the intervention program had ended)
revealed that the children who had participated in the signing program
remained ahead on a range of skills, including language comprehension,
interaction, reading, and writing. With regard to expressive language,
eight children in the key word signing group and five in the comparison
group used spoken language as their principal means of communication.
Two children in the key word signing group relied mostly on signs, and
one child in each group combined manual signs and spoken words.
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Of the remaining children, five in the comparison group and only one
in the key word signing group were reported as having no functional
expressive language (Launonen, 1998, 2003, 2019a).”® Evidently, there
were both short- and long-term benefits from using manual signs early
in the development of youngsters with Down syndrome. The use of
signs with non-speaking children with Down syndrome may not only
provide them with an initial communication system and facilitate their
eventual transition to spoken language, but may also help to reduce their
frustration and challenging behaviors (Remington & Clarke, 1996).

In conclusion, there are at least several advantages to teaching signs
to children with Down syndrome. Not only does sign-communication
training and teaching in early childhood not impede spoken language
development, it actually appears to facilitate it. Furthermore, as these
children’s speech becomes more intelligible, they typically reduce their
signing. A second advantage is that by teaching children with Down
syndrome to sign, they learn how to communicate effectively with other
people who may then respond to the children and be interested in their
communications (Launonen, 2019b). Finally, a third advantage is that
once these children learn to sign with family members and people at
school, their level of frustration is noticeably reduced (Miller, Leddy, &
Leavitt, 1999). In light of these advantages, it should not be surprising
to learn that manual signing is a popular form of augmentative and
alternative communication for children with Down syndrome (Brady,
2008; Kumin, 2003).

At the same time, it should be noted that children with Down
syndrome who are taught to sign also may show impairments in their
use of signs, especially with regard to morphosyntactic skills. In a case
study of hearing, identical twin girls with Down syndrome who were
born to Deaf parents in the UK. (Woll & Grove, 1996), the researchers
reported that the bilingual girls had difficulties with both their spoken
English and their use of British Sign Language (BSL). Consistent with
expectations, assessments showed that the twins” nonverbal IQ and visual
and motor skills were areas of relative strength in comparison with their
verbal skills. However, when tested on their receptive and productive
BSL signing skills, both girls showed difficulties with representing

13 One family in the comparison group elected not to participate in the follow-up
assessment.
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spatial relationships between objects in a way that is typical of adult BSL
signers (who depict these relationships based on the location of their
signs). Both twins had significant trouble modifying BSL signs to reflect
plurality as well. On a third task, one girl correctly modified signs based
on size and shape, whereas the other twin was less successful doing so.
The girls, however, were adept at distinguishing between related noun-
verb pairs. Taken together, these results show that certain sign forms,
in particular those that require syntactic markings of spatial location,
were an area of particular difficulty for the girls. Other studies have also
suggested that children with Down syndrome may experience deficits
in spatial representation (Carretti, Lanfranchi, & Mammarella, 2013;
Uecker et al., 1993; Vallar & Papagno, 1993; Yang, Conners, & Merrill,
2014) and that these deficits may persist (Woll & Grove, 2019).

In a follow-up study of the bilingual twins when they were sixteen,
their problems with BSL spatial grammar with regard to verbs
remained. Also, both girls’ noun/verb distinctions had declined quite
a bit as well (Woll & Grove, 2019). Their skills with size and shape
modifiers differed with one girl scoring perfectly but the other girl
scoring poorly. However, both girls did relatively well on size, shape,
and plurality modifications, and one girl understood some classifier
constructions. These findings show that specific sign language skills in
persons with Down syndrome may not be static over time — they can
either improve or decline. Whether such changes are due to a change in
language environment and input (e.g., having less consistent exposure
to BSL, leading to a decrease in signing skills), a personal preference
for the speech modality, or syndrome-related declines in memory as
individuals age remains to be seen.

Angelman Syndrome

Some individuals identified with Angelman syndrome might also
benefit from sign-communication programs. Persons with Angelman
syndrome are often described as having a severe intellectual disability,
a happy disposition, lacking movement coordination, and rarely
producing recognizable spoken words (Micheletti et al., 2016; Pearson
et al.,, 2019; Quinn & Rowland, 2017; Smith et al., 1997; Trillingsgaard
& Ostergaard, 2004). The difficulties that persons with Angelman
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syndrome experience in controlling voluntary muscle movements may
account in part for their frequent absence of spoken language (Penner
etal., 1993). Another likely reason for the absence of spoken language in
most children with Angelman syndrome is their lack of development of
the arcuate fasciculus, the white matter tract that connects the language
comprehension region with the speech-generating region of the brain
(Wilsonetal.,2011). Finally, a large percentage of persons with Angelman
syndrome (80-90%) have some form of epilepsy (Conant, Thibert, &
Thiele, 2009; Micheletti et al., 2016) and all of the ten participants in one
Italian study had neurovisual impairments that could have impacted
upon their daily activities and functioning (Micheletti et al., 2016).

The difficulties in coordinating muscular movements (ataxia) that
may inhibit spoken language use by persons with Angelman syndrome
would be expected to similarly affect their acquisition of manual signs.
Nevertheless, there have been occasional reports of successful sign
learning and usage in some individuals with Angelman syndrome
(Didden et al., 2009; Pearson et al., 2019; Quinn & Rowland, 2017). For
example, the four non-speaking children with Angelman syndrome
studied by Smith et al. (1997) acquired between eight and thirty-five
different signs, although it should be noted that three of these children
had only relatively mild motor impairments. In another study, Clayton-
Smith (1993) examined eighty-two patients with Angelman syndrome.
Although the ability to use some sign language was reported for 90%
of them, this signing consisted mostly of “personal” signs or gestures.
These “personal” signs were based on gestures that a specific individual
with Angelman syndrome would produce; these existing gestures
were then adapted for communicative purposes with that person. A
much lower proportion of the patients, 20%, was able to use Makaton
Vocabulary signs. Apparently, not all of the individuals could master
the greater complexity of the Makaton signs despite substantial input
from both parents and professionals.

In recent years, there has been increased interest in the use of the
gestures that individual children with Angelman syndrome already
produce as the basis for an effective communication system. Two of
the obstacles to the more widespread implementation of such a system
were to get children with Angelman syndrome to use the gestures in
spontaneous communication and to expand the use of the gestures to
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more communication partners in a wider array of settings. Calculator
and Diaz-Caneja Sela (2015), using an approach similar to “personal”
signs that they termed “natural gestures,” succeeded in establishing
some spontaneous communicative behaviors in several children with
Angelman syndrome. According to the investigators, “The idea is to
take actions individuals already associate with objects and events, based
on their existing behaviours, and then shape them into purposeful
communicative behaviours” (Calculator & Diaz-Caneja Sela, 2015, p.
148). Progress also has been made in getting parents of individuals with
Angelman syndrome to establish programs using natural gestures in
their homes, thus expanding the range of settings where such gestures
are used (Calculator, 2016). A remaining obstacle to more widespread
use of this natural gesture or personal sign approach is that because of
the idiosyncratic nature of many of these children’s gestures or signs, a
number of potential communication partners will likely not recognize
the meanings of the gestures and react appropriately. Regardless, in light
of the difficulties many children with Angelman syndrome experience
in acquiring signs from existing signed languages or sign systems,
this approach of adapting gestures that the children already make for
communication purposes would appear to have considerable promise.
It should be recognized that the communicative behaviors of children
with Angelman syndrome vary quite widely. For example, some
individuals with Angelman syndrome, while unable or unwilling to
produce manual signs or gestures themselves, are able to communicate
by manipulating their therapists” or caregivers’ hands into recognizable
signs (Pearson et al.,, 2019; Summers & Szatmari, 2009). Moreover,
when a questionnaire was administered to twenty families of children
with Angelman syndrome, it indicated that half of the children used
signs; seven of them communicated spontaneously by producing signs
(Alvares & Downing, 1998). The investigators concluded that manual
communication, either signs or gestures, appeared “to be the preferred
expressive modality for most individuals” (p. 21) with Angelman
syndrome. In a review of the expressive communication skills of 300
persons with Angelman syndrome in the United States who were in
the early developmental stages of communication (Quinn & Rowland,
2017), 40% of the participants used pointing gestures and 26% used
manual signs. Most of these participants communicated to get or obtain
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something, to refuse something, or for social interaction purposes; many
fewer communicated to exchange information (Quinn & Rowland,
2017). The authors, however, noted that their study did not include data
from higher-functioning individuals with Angelman syndrome and
thus they could not provide any insight into the use and purposes of
gestures or manual signs by persons who were more developmentally
advanced. Finally, it should be noted that the utilization of speech-
generating devices to facilitate the communication of children with
Angelman syndrome also has been reported to be a frequently used
approach (Calculator, 2013b).

Some of the wide variability in communication development
outcomes seen across participants in different studies may be attributable
to the specific genetic mechanisms responsible for the various forms of
Angelman syndrome. Those children who did not have the maternal
chromosomal deletion form of Angelman syndrome were found to have
better communication skills, including the use and understanding of
spoken language, manual signs, and gestures (Calculator, 2013a; Jolleff
et al., 2006; Pearson et al., 2019; Quinn & Rowland, 2017). Moreover, in
general, those children with a severe level of intellectual disability as
opposed to those with a profound level, who lived at home rather than
at a residential facility, and who had no epilepsy, were the children who
engaged more often in successful communication (Didden et al., 2009).

Complicating Factors

Although many intervention programs for young children and students
with Down syndrome and other forms of intellectual disability reported
considerable success in sign learning (Abrahamsen et al., 1991; Blischak,
Loncke, & Waller, 1997; Kiernan et al., 1982; Romski & Sevcik, 1997;
Toth, 2009), youngsters in a number of other programs failed to make
substantial progress. The results of two longitudinal studies of sign
language learning in students with a severe or profound intellectual
disability underscored the limited progress some participants made. In
one study, the students’ signing skills were assessed after a mean training
duration of nearly three years (Bryen, Goldman, & Quinlisk-Gill, 1988).
These youngsters imitated an average of 9.2 signs and spontaneously
used an average of only 4.2 signs. In the second study (Kahn, 1996),
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manual signs were taught to thirty-four children over a four-year
period. Twenty of them failed to use a single sign spontaneously or
independently. Although the remaining children were more successful
(six formed sign combinations), the finding that the majority made
very little progress learning to sign should make one cautious about
expecting significantly positive outcomes in some children with a severe
or profound intellectual disability.

One explanation advanced for the limited progress in spontaneous
signing manifested by some persons with an intellectual disability was
the “dismally limited” sign usage of staff members (Bryen & McGinley,
1991). Staff members at a community residence for individuals with
intellectual disabilities were found to have sign vocabularies only
slightly larger than the residents and to rarely interact with them
through signs. These sign interactions also tended to occur in limited
settings, rather than being incorporated in a naturalistic way throughout
the entire day. Furthermore, the sign vocabulary used was not especially
meaningful or tailored to the particular interests of the children, thereby
limiting their motivation to use the signs (Bryen & McGinley, 1991). A
more supportive signing environment, together with a simplified form
of signing, might have enhanced the residents’ sign-communication
skills. Positive links have been established between the use of signs by
teachers and staff members and higher signing levels by individuals
with disabilities in school, day care, and group home settings (Grove &
McDougall, 1991; Rombouts, Maes, & Zink, 2017a, 2017b, 2017c, 2018a,
2018b; Rombouts et al., 2019).

Even with an environment that is more supportive of signing and that
employs manual signs that are easier to form, some individuals with an
intellectual disability may never make substantial progress in signing.
These persons might benefit from other augmentative and alternative
communication systems (some of which are discussed in Chapter 5).
Deciding which system to use will likely require considerable care. For
example, one might intuitively believe that learning to point to pictures
on a communication board or computer screen to indicate items would
be an easier task than learning to produce signs to identify those same
items. Yet, when a pair of studies (Sundberg & Sundberg, 1990; Wraikat,
Sundberg, & Michael, 1991) systematically probed the use of manual
signs and pointing with minimally verbal adults who had an intellectual
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disability, the clear majority of the adults were more successful in
acquiring and using signs. It should be noted that the participants in
these studies did not have discernible motor impairments that might
have made their production of signs more difficult. Moreover, dynamic
or moving stimuli may convey more information than static stimuli,
such as photographs, thus facilitating the performance of persons with
intellectual disabilities (see Moore, 2001).

Even among those persons who are quite successful in acquiring
large expressive sign vocabularies, their sign usage typically remains
relatively basic (Grove, 2019a; Grove & Dockrell, 2000). In particular,
signing youngsters appear to experience a good deal of difficulty in
making the transition from one- or two-sign utterances to mastering
syntactic rules. Although a lack of fluent sign language input by their
teachers, caregivers, and fellow students may account for some of
this limited sign complexity, the youngsters’ cognitive, language, and
motor impairments probably play important roles as well. Despite these
obstacles, however, the majority of the ten children in the Grove and
Dockrell (2000) study made spontaneous, meaning-based modifications
to their signs; most such changes were made on iconic verbs. Thus, it
appears that persons with intellectual disabilities are capable of making
creative changes to their signs even without prior prompting or modeling
by others. It is therefore important for teachers and caregivers to watch
out for, identify, and capitalize upon the use of such sign modifications
as a way to build the children’s nascent syntactic skills.

In recent years, investigators have deliberately made an effort to
increase the complexity of the meanings that children with intellectual
disabilities are capable of expressing through manual signs. These
efforts have focused on getting children with moderate and severe
intellectual disabilities and poor speech intelligibility to modify their
signs to express more complex meanings. As examples, a sign’s direction
of movement might be changed to indicate who is the recipient of an
action, a sign’s width might be increased or decreased to indicate an
object’s relative size, or a sign might be repeated to indicate plurality.
By learning these and other changes or modifications in how signs may
be formed, a number of children with intellectual disabilities have been
shown to be able to convey more complex meanings through signs
(Molteni et al., 2010; Rudd, Grove, & Pring, 2007). Furthermore, these
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interventions can take advantage of modifications that the children are
already making (Grove, 2019a; Rudd et al., 2007).

Finally, because many individuals with cognitive impairments have
multiple disabilities, analysis of the usefulness of or progress in manual
sign intervention of such persons can be quite complicated (Bonvillian
& Nelson, 1978). Various medical factors and additional disabilities,
although not directly related to a particular individual’s level of cognitive
functioning, may make the task of signing much more difficult. Teachers
and caregivers may need to evaluate how much to emphasize signing as
a communication skill and how much to focus on other methods with a
particular individual. At the same time, caregivers should give serious
consideration to using (or at least trying out or experimenting with) a
sign-communication system that is based on signs that are more iconic
and that have been modified to make their handshapes easier to form
and their movements easier to remember. Systems such as Amer-Ind
and the Simplified Sign System may produce better results with regard
to sign comprehension, retention, and production than full and genuine
sign languages or other sign systems.

Cerebral Palsy

Cerebral palsy occurs when children experience damage to the nervous
system before, during, or just after birth. Long believed to be the
consequence of an inadequate supply of oxygen during the birth process,
in recent years there has been a major change in our understanding of
the causes of cerebral palsy. Today, in preterm (premature) infants,
cerebral palsy is seen as primarily the product of a cerebral hemorrhage
(extensive bleeding from the rupture of a blood vessel in the brain) or
of an injury to the white matter of the brain. With advances in medical
care in recent decades, there has been an increase in survival rates after
preterm births; this increase in survival rates has also resulted in an
increase in the incidence of cerebral palsy (Krdgeloh-Mann & Cans,
2009). The majority of cases of cerebral palsy, however, are the result of
full-term pregnancies. In full-term infants, cerebral palsy is believed to
be the product of a brain malformation during intrauterine development
(Pellegrino, 2007). A disruption of the supply of oxygen to the brain
during the birth process accounts for only a minority of the cases of
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cerebral palsy (Pellegrino, 2007). Although a number of children with
cerebral palsy have some degree of intellectual impairment, many
others have unimpaired intellects and a proportion fall into the gifted
range (Stadskleiv et al., 2018).

As a result of abnormalities in their developing brains, children with
cerebral palsy have disorders of posture and movement. These disorders
of posture and movement, moreover, are both non-progressive (i.e., not
increasing in severity or extent) and permanent. In addition to difficulties
in their execution of motor movements, individuals with cerebral palsy
also show deficits in their planning of such movements (Steenbergen &
Gordon, 2006). The motor speech problems often evident in children
with cerebral palsy (Pirila et al., 2007) are probably the outcome of
disturbances or difficulties in their neuromuscular control of the speech
mechanism. These neuromotor impairments may prevent typical spoken
language development. This atypical spoken language development
often is evident early, as infants with cerebral palsy may show delayed
babbling and restricted phonetic repertoires (Levin, 1999). In general,
those children with more severe gross motor impairments also had
poorer communication skills (Coleman et al., 2013).

There are four main types of cerebral palsy: spastic, dyskinetic,
ataxic,and mixed (National Center on Birth Defects and Developmental
Disabilities, 2019). Spastic cerebral palsy, the most common form
of cerebral palsy, is characterized by increased muscle tone and
stiff muscles. It is subdivided into unilateral (also known as spastic
hemiplegia or hemiparesis) and bilateral forms that include diplegia
and quadriplegia (Anderson et al., 2008). Those persons with the
most severe form of spastic cerebral palsy, quadriplegia, often have
intellectual disabilities, seizures, vision problems, hearing difficulties,
and/or issues with the production of speech. Dyskinetic cerebral palsy
(also known as athetoid, dystonic, or choreoathetoid cerebral palsy)
involves uncontrollable movements of parts of the body; muscle tone
in persons with this subtype can alternate between too tight and too
loose. In the Anderson (2008) study, most persons with dyskinetic
cerebral palsy had severely impaired speech or no speech and 42%
had epilepsy. Ataxic cerebral palsy causes problems in balance and
coordination, having an effect on the rate of an individual’s movement
as well as his or her control of fine motor skills. Persons with mixed
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cerebral palsy experience symptoms of a combination of types
(NCBDDD, 2019).

Many children with cerebral palsy have intact or relatively intact
cognitive and receptive language abilities, but, as a result of their
neuromuscular deficits, are unable to effectively communicate orally.
Programs for these children frequently are able to take advantage of
their ability to understand spoken language. Other children with
cerebral palsy may have substantial hearing loss, vision problems,
seizures, or cognitive impairments (Andersen et al., 2008; Bottos et al.,
1999; Chan et al., 2005; Himmelmann et al., 2006; Pellegrino, 2007; Reid
et al., 2011; Stadskleiv et al., 2018; Zhang, Oskoui, & Shevell, 2015).
Among these additional impairments are a number of children who
are also diagnosed as having autism spectrum disorder (Kilincaslan
& Mukaddes, 2009). These additional disabilities may inhibit the use
of communication programs based on the children’s understanding of
spoken language alone.

In the Andersen study (2008), Norwegian children born with cerebral
palsy during a three-year period were examined extensively. This
investigation represented an effort to provide an account of the varying
abilities and different impairments associated with cerebral palsy in
a national cohort. Of the children studied in-depth, 28% had severely
impaired or no spoken language. Correspondingly, it should be pointed
out that 72% of the participating children were assessed as having either
normal speech or impaired speech that was still understandable. These
findings indicate that while most children with cerebral palsy apparently
will be able to rely primarily on spoken language to communicate, a
sizeable minority will likely need a form of alternative or augmentative
communication to interact effectively.

The Norwegian study (Andersen et al., 2008) provided information
on a number of other impairments associated with cerebral palsy as
well. Of those children whose cognitive development was assessed,
31% evidenced intellectual disability as determined by scores below
70 on IQ tests. In addition, 5% of the children examined had severely
impaired vision and 4% had severely impaired hearing."* Finally, 35% of

14 Agroup of researchers (Reid etal.,2011) performed an international literature review
of fourteen studies that included data on hearing loss in persons with cerebral palsy
in Australia, Finland, Iceland, Ireland, Norway, Quebec, the UK., and the United
States. They found that the mean percentage of persons having cerebral palsy and
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the children showed severely impaired fine motor functioning of their
hands. When examined for typology, 33% of the Norwegian children
in the study had spastic unilateral CP, 49% had spastic bilateral CP,
6% had dyskinetic CP, 5% had ataxic CP, and 7% of the children were
not classified (Andersen et al., 2008). The authors reported that the
distribution of the various subtypes of cerebral palsy in Norway was
generally consistent with that found in Sweden (Himmelmann et al.,
2006), Australia (Howard et al., 2005), Hong Kong (Chan et al., 2005),
and Italy (Bottos et al., 1999).

In Norway, greater impairments in gross and fine motor functions
were observed in spastic bilateral and dyskinetic populations (Andersen
etal., 2008; see also Stadskleiv et al., 2018). The majority of the dyskinetic
population and 35% of the spastic bilateral population had severely
impaired or no speech. Intellectual disability was seen in significant
numbers in spastic bilateral, dyskinetic, and ataxic subtypes butless soin
the spastic unilateral subtype (Andersen et al., 2008; see also Stadskleiv
et al., 2018). However, recent researchers note that it is important to
adapt the response mode on tests of cognitive ability for persons with
severe speech and motor disorders to include eye gaze (Stadskleiv et al.,
2018). Previous determinations that did not allow for this alternative
response mode (i.e., those dependent on verbal responses or pointing
with one hand) may have underestimated the actual level of intelligence
in such individuals.

Taken together, these findings draw attention to the wide range of
disabilities often present in a population of children with cerebral palsy.
This wide range in impairments also would appear to make it unlikely
that a single form of augmentative and alternative communication
would meet the needs or abilities of all children with cerebral palsy
with spoken language impairments. Indeed, in one study of fourteen

severe hearing loss in these studies was 3%. The same researchers also recorded a
similar level of severe-profound hearing loss in their own study of 685 children with
cerebral palsy born between 1999 and 2004 in Australia (Reid et al., 2011). Of the
forty-eight children with hearing loss in that population, most had sensorineural
or mixed sensorineural/conductive hearing loss, although the vast majority of
them were not due to genetic causes (unlike the wider population of persons with
sensorineural hearing loss). In fact, no cause was identified for half (twenty-four) of
the children. In addition, many of the Australian children with hearing impairment
were also identified as having quadriplegia, serious motor problems, intellectual
disability, visual impairment, and/or epilepsy (Reid et al., 2011).
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children with cerebral palsy who used augmentative and alternative
communication systems, eight relied primarily on Blissymbols (a
form of pictographic line drawings), five primarily on manual signs,
and one primarily on spoken language, with all the children using
more than one system to communicate depending on the situation
(Sundqvist & Ronnberg, 2010; see also Sandberg & Dahlgren, 2012).
In another recent report (Watson & Pennington, 2015), the Picture
Exchange Communication System or PECS (Bondy & Frost, 2002; see
Chapter 5) also was identified by speech-language pathologists as a
communication intervention approach that they used frequently in
their interactions with children with cerebral palsy.

Asnoted earlier in this chapter, some children with cerebral palsy and
an intellectual disability who failed to make progress learning to speak
were able to learn to communicate through mimetic gestures (Levett,
1969, 1971). Those individuals with more severe motor impairments,
however, may be unable to learn to communicate primarily through
a sign or gestural system. These youngsters may be better served by
learning to use a communication board or a system that relies on hand
pointing or eye placement. These systems require only limited motor
abilities to be effective. It should be noted that in a survey of 181 children
with cerebral palsy in Hong Kong (Chan et al., 2005), 36 were rated
as nonverbal. Of this nonverbal subgroup, six used communication
books or boards and five used manual signs; the others communicated
through simple gestures, vocalizations, and crying. It is possible that the
provision of better and more consistent intervention support to parents
could help the latter group of children to use one or more augmentative
and alternative communication methods.

There are few systematic, large-scale studies of the relative success
of using different non-oral programs with persons with cerebral palsy.
This situation may seem somewhat surprising in light of the relatively
high incidence of cerebral palsy — estimated in the U.S. (and in other
developed countries) at about 1 in 500 children (Bottos et al., 1999;
Himmelmann et al., 2006; Howard et al., 2005; Pakula, Van Naarden
Braun, & Yeargin-Allsopp,2009; Winteretal.,2002) — and the substantial
frequency of speech problems in these children (Yorkston et al., 1999;
Zhang et al., 2015). An important reason behind this dearth of large-
scale studies is that most children with cerebral palsy have associated
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conditions or impairments that make systematic comparisons difficult
to conduct — various types of cerebral palsy present with different
levels of cognitive ability and distributions of motor skills. Regardless, a
certain pattern of placement in communication intervention programs
seems to have emerged for children who have not acquired adequate
spoken language skills. Those children with more severe motor
impairments and milder cognitive impairments typically were placed
in programs that required only limited motor skills (e.g., programs
utilizing communication boards that included printed words, letters, or
pictographic line drawings such as Blissymbols). Those children with
more severe cognitive impairments, but more intact motor abilities,
often were placed in programs that utilized signs (Kiernan et al., 1982;
Udwin & Yule, 1990). Hearing-impaired children with cerebral palsy
also may be placed in a program that employs manual signs and graphic
symbols (Hooper, Connell, & Flett, 1987).

One of the few systematic studies of sign acquisition in children
with cerebral palsy (Udwin & Yule, 1990) followed twenty children in
Great Britain as they were taught signs from the Makaton Vocabulary.
This study also underscored some of the limitations of many sign-
communication training and teaching programs. After 10.5 months
of sign instruction, the children learned to produce an average of
28.2 different signs and to understand an average of 34.4 signs. These
relatively substantial average scores, however, masked the finding that
there were wide individual differences in the number of signs learned;
the least able signer, for example, acquired only a single sign. Fourteen
of the children continued in the sign-training program for eighteen more
months and their sign vocabularies showed additional growth. These
children produced an average of 65.1 different signs and understood
an average of 72.1 signs. Thus, for most of the participants, increased
duration in sign instruction was positively related to vocabulary size.

Although the children’s acquisition of a core sign vocabulary
represented an improvement in their language and communication
skills, it should be recognized that these numbers contrast markedly
with the thousands of words that children without disabling conditions
acquire in their childhoods. Furthermore, most of the sign productions
of the children with cerebral palsy were composed of only a single sign;
only about 12% of their sign productions were multi-sign combinations.
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In their effort to understand the sign-learning environments of
children with cerebral palsy, Udwin and Yule (1991) examined the
extent to which the children were exposed to signs. They observed that
the children received between one hour and one-and-a-half hours of
formal sign instruction per week. Exposure to signs outside of formal
instruction, however, was quite limited. Relatively few of the children’s
teachers took advantage of opportunities to use signs outside of the sign-
training sessions. Exposure to signs similarly was quite inconsistent in
most of the children’s homes. This occurred even when the parents had
received training and instruction in the use of the Makaton vocabulary.
This lack of sign exposure outside of the formal teaching setting may
not only have restricted the children’s sign learning but also adversely
affected their spontaneous use of signs.

Although most individuals with impaired spoken language skills
eventually make greater progress with signs when signs are introduced
in early childhood, there may still be benefits to introducing signs at
a later age. Tavares and Peixoto (2003) reported that adolescents with
cerebral palsy often were able to make progress in learning to sign
despite not being shown how to communicate with manual signs until
late childhood or adolescence. The acquisition of signs, moreover,
enabled these youngsters to become more independent through their
more effective communicative interactions.

Another study into the use of signs to promote language development
with similarly-aged individuals with cerebral palsy was conducted in
the UK. in the 1970s (Fenn & Rowe, 1975). Seven male students at the
Meldreth Manor School in Royston, Hertfordshire who were between
the ages of ten and thirteen years old were taught signs from the Paget-
Gorman Sign System. Six of the boys had athetoid (dyskinetic) cerebral
palsy (four were classified as severe, one moderate, and one mild) and
the other boy had ataxic cerebral palsy. In addition, five of the boys
were severely deaf and the remaining two had some degree of hearing
impairment. Since earlier attempts to teach other students syntax
through use of fully signed sentences were ineffectual (most students
only used single signs), the authors decided to adopt a more limited
or “telegraphic [approach] in which only the essential information in a
sentence is signed in the early stages” (Fenn & Rowe, 1975, p. 4). This
early key word signing approach initially focused on nouns and then
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expanded to include adjectives and verbs in a phrasal structure. The signs
were taught to the seven students in naturalistic settings or situations (a
milieu or incidental teaching approach) and were relevant to the boys’
experiences. Furthermore, the researchers made sure that all of the staff
members at the school were taught and regularly trained on the use of
the signs, although they conceded that they could not guarantee the
level of general sign exposure that the boys received. When the boys
were assessed on their comprehension of simple sentences six months
later, most demonstrated knowledge of a variety of lexical relations,
although their word order was inconsistent (Fenn & Rowe, 1975). In
addition, they were able to spontaneously combine signs and had even
started to sign to one another. Thus, it appears that the researchers were
quite successful in increasing sign usage and lexical knowledge in this
group of students.

Finally, individuals with cerebral palsy or speech disorders who
have at least some useful spoken language skills might wish to consider
combining iconic gestures with their speech when they communicate.
We say this for two reasons. One is that iconic gestures themselves often
are an effective way to communicate and may be easily understood by
communication partners and also by persons in the environment who
are not familiar with the individual or with signing (Powell & Clibbens,
1994). The other reason is that when iconic gestures accompany
spoken language, the speech of persons with cerebral palsy often is
more intelligible (Hustad & Garcia, 2005), as is the speech of persons
with Down syndrome (Powell & Clibbens, 1994). Greatly enhanced
intelligibility of communication also is evident when signs are combined
with speech in individuals with Cri du chat syndrome (Erlenkamp
& Kristoffersen, 2010). Individuals with Cri du chat syndrome, a rare
genetic disorder, have substantial intellectual disability and show
either markedly delayed expressive language or fail to develop any
recognizable spoken language. This increase in intelligibility when
spoken language is accompanied by iconic gestures may be a result of
the speakers slowing down their rate of articulation and their overall
rate of speaking.
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Recommendations for Enhancing
the Sign-Learning Environment"”

When planning for the adoption of communication intervention
programs with children with disabilities, it is important to first be aware
of and, if possible, proactively address any overarching concerns or
negative attitudes that may impact the children’s general educational
environment. As the education of persons with disabilities does not
occur in a vacuum, but instead exists within an evolving matrix of wider
legal, political, social, and other environmental variables, it is important
to be aware that these factors can impact the decision-making processes
of teachers, staff, and caregivers. Furthermore, those educators and
advocates who view the inclusion of persons with disabilities through
more of a human rights model or social diversity lens understand the
importance of addressing structural and systemic barriers (Degener,
2016; Guralnick, 2017; Light & McNaughton, 2015). Teachers’ and
caregivers’ attitudes are influenced by the political atmosphere with
regard to official educational policy (e.g.,, whether there are laws
requiring integration of special students into mainstream settings), the
stance taken by school administrators and leaders toward inclusion,
and the level of ongoing support provided to them in the form of
resource materials, equipment, training, and personnel (Avramidis &
Norwich, 2002; Budiyanto et al., 2018; Goldbart & Marshall, 2004; Light
& McNaughton, 2015; Singh et al., 2017). In general, studies have shown
that the more experience a teacher has with children with disabilities,
the better and more positive his or her attitude toward their inclusion
in mainstream settings (Avramidis & Norwich, 2002). Likewise, the
more experience that teachers and staff members have with a particular
communication intervention program, the greater their positivity
toward it and the greater the chance of its successful implementation
(Cologon & Mevawalla, 2018).

15 In Chapter 9, we discuss various teaching or training approaches that we believe
will foster the individual sign learner’s acquisition and use of Simplified Signs.
Here, we comment on findings about the use of signs by teachers and staff members
in educational and residential settings and by family members at home. These
findings make it clear that if one wishes to provide a highly effective sign-learning
environment, then an effort also needs to be made to facilitate sign acquisition and
usage by those persons who care for and interact with the principal sign learner.
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If the decision is made to implement a sign intervention program for
non-speaking individuals with an intellectual disability, cerebral palsy,
autism spectrum disorder, or aphasia, then an effort also should be made
to facilitate the sign learning and usage of those persons caring for and
interacting with them (Budiyanto et al., 2018; Cologon & Mevawalla,
2018; Dolly & Noble, 2018; Glacken et al., 2019; Grove & McDougall,
1991; Kent-Walsh et al., 2015; Launonen, 2019b; Light & McNaughton,
2015; Mackenzie, Cologon, & Fenech, 2016; Rombouts et al., 2019;
Sheehy & Duffy, 2009; Woll & Barnett, 1998). All too often, programs
have focused almost entirely on the sign learning of the non-speaking
participants and their language teachers, while neglecting the signing
abilities of all of the other persons with whom the participants come into
contact (Bryen et al., 1988). When a signing program is implemented on
a wider scale within a class or school, signing is often viewed with much
less stigmatization than if signing is only used by a few people in limited
contexts (Brereton, 2008; Budiyanto et al., 2018; Cologon & Mevawalla,
2018; Mistry & Barnes, 2013; Woll & Barnett, 1998).

This type of inclusive educational model, in which the needs of
persons with disabilities are considered and then enacted on a broad
scale to the benefit of everyone (not just those persons with disabilities),
is consistent with the concept of universal design for learning (Meyer
& Rose, 2000; Spratt & Florian, 2015). In this model, teachers view each
and every student as an individual and take his/her needs into account
when designing lesson plans. Indeed, it is a recognition that teachers
already make adaptations for their students, regardless of whether
labels are applied to them or not (Mackenzie et al., 2016; Spratt &
Florian, 2015). Changes are also incorporated into the curriculum
materials to support students who learn better through media such as
illustrations, movies, games, audio, and software (Meyer & Rose, 2000).
Such an approach may also include more collaborative efforts among
children in a classroom, rather than focusing solely on individual
work or projects (Spratt & Florian, 2015). A further consideration is
that sign-communication programs often have utilized only a small
portion of a participant’s day for sign instruction and usage rather than
embedding signing throughout the entire day. Although this approach
is quite typical, it is not the optimal way to enhance signing skills or to
maximize progress.
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A range of programs for non-speaking children have been examined
for their effectiveness in increasing the children’s manual signing
(Schepis et al., 1982). Those programs that encouraged caregivers to
increase the amount of their sign communication throughout the day
and in different situations tended to have children who signed more
and who engaged in more spontaneous sign interactions (Dodd &
Gorey, 2014; Launonen, 2019b; Rombouts et al., 2017a, 2017b). For sign
intervention programs to be optimally successful, individuals should
be immersed in an environment where most persons consistently
rely on signs to communicate (Rombouts et al., 2019; Woll & Barnett,
1998). Because of the importance of family members in caring for
and interacting with individuals with disabilities, it would be a good
idea to include these family members in the decision-making process
about which communication intervention systems to employ and how
to implement them (Goldbart & Marshall, 2004; Granlund et al., 2008;
Mandak et al., 2017). Regardless of which augmentative and alternative
communication approach is selected for a child’s instruction, increasing
adult input at home is related to greater vocabulary growth by the child
(Brady et al., 2013; Launonen, 2019b).

There seem to be several ways for families and institutions to enhance
non-speaking individuals” sign language skills. For those who live at
home, it would be extremely helpful if their parents, siblings, and other
family members learned to sign and then used signs when interacting
with them (Glacken et al., 2019; Launonen, 2019b; Smith, Romski, &
Sevcik, 2013). The use of signs by family members would give these
non-speaking individuals much more practice signing, as well as the
opportunity to use signs outside of the school setting. This extension of
sign usage beyond the educational setting is important because it will
reinforce a child’s spontaneous efforts at sign communication across
a variety of environments. Involvement of family members in signing
likely would also foster closer ties between the non-speaking children
and their families and might help alleviate the frustration these children
encounter when they are not able to communicate effectively with others
(Glacken et al., 2019; Goldbart & Marshall, 2004; Grinnell, Detamore, &
Lipke, 1976; Marshall & Goldbart, 2008). Furthermore, by embedding
communication interventions throughout the day in natural settings, not
only will the children make progress in their communication skills, but
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the level of parental stress typically will decline as well (Glacken et al.,
2019; Guralnick, 2017; Koegel, Bimbela, & Schreibman, 1996; Launonen,
2019b; Singh et al., 2017).

The signing skills of many staff members at institutions or programs
for non-speaking children should be improved as well. In many instances,
it is only those teachers and language therapists who have direct and
frequent contact with the children who learn signs. Other staff members
continue to interact among themselves and with these youngsters
exclusively in spoken language. Such a situation not only fails to take
advantage of opportunities to enhance a sign learner’s communication
skills, but also may unintentionally convey the impression that signing is
quite limited in its usefulness. In one of the early studies that examined
the impact of a full-time signing environment, non-speaking participants
with an intellectual disability showed rapid mastery of signing skills
(Kopchick, Rombach, & Smilovitz, 1975).

Likewise, when support staff in a facility for adults with intellectual
disabilities used key word signing in their communicative interactions
in an immersion approach, there was a significant increase in sign
usage (Grove & Walker, 1990; Meuris, Maes, & Zink, 2015; Schlosser
& Sigafoos, 2006). Key word signing confers an additional benefit: it
provides information to the learner in more than one modality and thus
increases the chance that the individual will be able to understand the
communication (Loncke etal., 2006). Furthermore, speaking and signing
at the same time typically slows down the rate