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ABSTRACT
Sign language variation is only a recently studied topic within the field of sign language
linguistics. Current studies being completed by the Philadelphia Signs Project are making new
discoveries about the existence of an “old Philadelphia sign” that exists in the older generation
of Philadelphia’s Deaf community, but not in the younger generations of signers in the
Philadelphia Deaf community today. This study seeks to explore the possibility of a sign
variation in different generations of signers from Pittsburgh, Pennsylvania. Each sign, like in
spoken language, is comprised of several meaningless elements which come together to create
meaning. These meaningless elements are seen in the features of handshape, movement,
location, and orientation of the manual modality of sign language. It is changes in these
meaningless elements which create variation. To begin exploring the variation which exists in
Pittsburgh, native signers from Pittsburgh who were either 18 to 35 years old or 50 or more
years old were sought out as participants. Each participant was asked to give a sign and three
sentences containing that sign for a variety of images. Many of the given signs demonstrated a
variety of variation in the expected features. Overall, evidence was found for core features of
every signs and areas in which variation is more likely to occur. The results of the data
demonstrate vast opportunity for the modality of sign to influence sign language variation.
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Chapter 1
Introduction
It has recently been demonstrated that spoken languages and signed languages share
many more commonalities than what had once been believed. These commonalities are prevalent
in research conducted on sign language variation. In spoken language, variation in speech sounds
can be construed as accents and this study seeks to find comparisons in American Sign
Language. The existence of sign language variation has been found in recent studies published in
Philadelphia with the discovery of a sign unique to older signers from the Philadelphia area. The
existence of a sign language accent between different generations of signers in one geographical
location creates some interesting questions about the scope of variation in American Sign
Language. This study explores the range of ways individuals might produce the same sign and
what are and what is similar and different between manual vs. spoken modality in language
production and language variation in different generational signers from Pittsburgh,
Pennsylvania.
The relatively recent recognition of the study of sign languages has opened unparalleled
opportunities in the field of linguistics. One of the most unique opportunities afforded by the
start to the study of sign language is the growing relationship between sign language and the
study of phonology. Sign language, which has a different modality than the more commonly
studied spoken languages, does not fall under the umbrella of what the study of phonology
usually investigates. The SIL International Linguistic glossary defines phonology as “the study
of how sounds are organized and used in natural languages.” As sign language has a manual
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form of articulation, this definition would exclude sign from what is usually considered
phonology. With the recent application of sign language to the study of phonology, linguists
have taken a greater interest in what the true definition of phonology is and how it can be applied
to both spoken and signed languages.
The field of phonology can be used to expand a language and to make finer distinctions in
communication (Sandler, 2017). Of course, sign languages do not have speech sounds as the
modality is entirely different, but what is important in phonology is not the presence of sound,
but the organization of meaningless elements into meaningful ones. In spoken languages, these
meaningless elements are individual sounds produced using the tongue, lips, mouth, teeth, nasal
cavity and voice box as articulators. As is seen in spoken languages around the world, these
individual sounds come together to form words in very systematic ways. Sign language, which
has a manual modality rather than a sound modality, also has meaningless elements and units
which can be organized to function in meaningful ways. This is demonstrated through variations
of handshape, movement, location, orientation, and variations in facial expressions. These
features are combined to create signs in sign language (Sandler 1995; cited by Emmorey 2002).
Other than the features already mentioned, in sign language, signs are made in a variety of
ways and this too can impact meaning. There are one-handed signs that are done with the
signer’s dominant hand (this can be left or right depending on the individual’s preferences), twohanded signs, and non-manual signs such as facial expression, head movements, and body
movements and they may occur simultaneously with hand configurations (Emmorey, 2002).
Changes in these features have a variety of functions but they are frequently used in a
grammatical or an intonational manner.
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As was previously mentioned, phonology can be used to expand a language and to make
finer distinctions in communication. This systemic organization is a crucial part of language
expression because changes in relatively small details can completely change the meaning
without entirely changing the sign. Phonological features create far more complex
languages (Aronoff, 2007). They are useful linguistic tools in both spoken and signed languages
and they create linguistic phenomenon such as minimal pairs. For example, the minimal pair
‘pat’ and ‘bat’ only has one difference between them which is the voicing of the word initial
bilabial stop. Sign languages also have minimal pairs when one of the phonological categories is
changed; an A hand configuration by the cheek with a twisting motion is the ASL sign for
APPLE, but a pointing finger hand configuration with the same location and movement is the
ASL sign for CANDY; this is a minimal pair in sign language (Goldin-Meadow and Brentari,
2015). Phonological features allow language to change not only by the smallest detail, thereby
changing the meaning, but they can also change by large details that do not change the meaning,
because these changes are examples of variations. Rather than distinguishing between entirely
different lexical items, variation in phonological features allow for unique changes between
individuals of a single, specific language. This type of variation can be considered an accent.
Accents are typically considered to exist due to variations in speech sounds. These variations
are caused by factors such as sounds that do not exist in their L1, rules or constraints that exist or
do not exist in their L1, or growing up hearing sounds in a particular social or geographical
setting (Frishberg, 1975). In spoken languages, variation in speech sounds is one of the first
things an individual without that accent will notice, however the ability to decipher how they
sound different is more difficult to explain. Forms of variation are easier to identify: foreign
accents, certain well-known regional accents, and generational accents for example.
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As the linguistic community now knows, the field of phonology is applicable to sign
languages, so the concept of sign language variation needs to be further considered. Instead of
variability in speech sounds which create an accent, sign languages demonstrate variability in
their phonological features of handshape, movement, orientation, and location (Stokoe, 1960;
cited by Emmorey, 2002). This variability would be due to factors such as, culture, society,
region, first language, generational differences, etc. Just as each word in spoken languages can
be slightly different depending on the speaker, so too does this variation exist in sign language.
For example, a sign may vary depending on the thumb extension in the handshape of the sign
(Battison, Markowicz, & Woodard, 1975; cited by Lucas Bayley, Rose, & Wulf, 2002). This
would be a variation in handshape. Another study by Woodward, Erting, and Oliver (1976)
examined face-to-hand location variation in signs to determine why some signs were made on
the face in some geographical locations but on the hands in others (cited by Lucas, Bayley, Rose,
& Wulf, 2002). A video done by the University of Pennsylvania demonstrated that another
example of variation occurs with the ‘P’ handshape where usually the middle and pointer fingers
point down in a v shape with the thumb in between the two. However, some older generations of
signers demonstrate an accent where signers only point their pointer finger and thumb downward
without the middle finger (Linguistics, 2017). This is another example of variation in
handshape. Other forms of variation include degrees of movement, degree of orientation,
etc. However, the differences in signs are significantly more complex and understudied. Sounds
in spoken languages produced by articulators are located in a much smaller space compared to
that of the signing space available to sign languages. All of the sounds in spoken languages are
created within the mouth by the articulators there. Sign languages on the other hand have an
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entire signing space that encompasses the entire body. The complex nature of the signing space
leads to questions about the range of variation in sign.
One of the greatest challenges in studying sign language variation is the understudied range
of variability available to a language with a manual modality. In comparing spoken and signed
language phonology, the core properties such as features, feature categories, and constraints on
form exist in both naturally occurring language modalities (Sandler, 2017). However, the
differences inherent between the two modalities allows for distinctions to be made about the
aspects of phonology that are conditioned for a physical system and the properties that are
universal regardless of modality (Sandler, 2017). Some of the properties of signed and spoken
languages that are similar go beyond the features and their categories (Brentari, 1998; Liddell &
Johnson, 1989; Sandler, 1989; cited by Goldin-Meadow and Brentari, 2015). Sign can also have
syllabic and prosodic structure very similar to those found in spoken languages (Brentari, 1990a;
1990b; 1990c; Perlmutter 1992; Sandler, 2010; 2012b; cited by Goldin-Meadow and Brentari,
2015). However, one concept which appears to exist in greater quantities in sign languages like
ASL, rather than in spoken languages is iconicity.
One of the most interesting topics in the linguistics of sign language is iconicity. In past
discussions of whether sign language can be considered a language, some linguists claimed that
sign language was not arbitrary because some signs look like the objects they represent. Sign
language, as a visual language, has resources for more directly communicating and replicating
the visual aspects of the world around us. Iconicity is a central component of all levels of a visual
language, including the phonology (Sandler, 2017). This ability to create variation based off the
objects in the world can create greater variation because a sign may change to reflect real-world
images (Aronoff, 2017). However, iconicity can also further complicate the discussion of sign
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languages and phonology due to recent discoveries with the Al-Sayyid Bedouin Sign Language
(ABSL). This sign language does not have a phonological system that exists in other sign
languages such as ASL. Aronoff and colleagues argue that there is no system of discrete
meaningless elements within words in ABSL. It is hypothesized that ABSL has been able to
develop into a full-fledged linguistic system without the benefit of phonology. While ABSL is a
part of a small speech community and it is young language with a small vocabulary, all of which
effect the existence of phonology, there is also the concept that because of “the visual medium of
signing, which has many more dimensions than sound does, and which allows for direct
iconicity” that ABSL does not yet require phonology (Aronoff, 2017). It may be that ABSL will
develop phonology as it matures, perhaps simply as a function of the size of its vocabulary.
Other studies have also agreed that phonology does not appear entirely over time and that the
“iconic relations between form and meaning are a resource exploited by language” (Perniss et al.
2010, Dingemanse et al. 2015; cited by Sandler, 2017). This type of variation is one that needs to
be further examined due to the relatively unexplored nature of a manual modality.
Variation can exist due to a variety of factors. One such accepted linguistic group is a
comparison of variation across generations. Are there significant changes which occur between
generations? Younger generations are usually more in touch with other individuals around the
country and the globe due to exposure with social media. Older generations generally did not
have the exposure to the rest of the world that social media allows. This variability in generations
creates the hypothesis that younger generations of signers would have a more universal sign
accent, whereas older generations of signers would have a sign accent based on the Deaf
community in which they grew up.
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Research completed on sign language variation has demonstrated that sign language, like
spoken language, is subject to multiple linguistic and social constraints (Ceil et al., 2002).
However, a significant number of the studies completed have only gathered data from smaller
samples of individuals, and the results that have been gathered have only begun to create an idea
of the complex internal and external factors which influence variation in ASL or any other sign
language. There yet remains no concise picture of the dialect geography of ASL (Ceil et al.,
2002). More than that, it is difficult for researchers to compare sign language studies from
different regions at all due to the complete lack of an ASL corpus (Fisher, Hochgesang,
Tamminga, 2018). While websites do exist, such as Sign Savvy, which demonstrate some of the
lexical varieties of ASL, these websites are not comprehensive nor naturalistic as they only
demonstrate prescriptive signs.
As previously mentioned, there has been very little work done in the way of studies of sign
language accents. However, one recent study has started to pave the way for sign language
accent research. The Philadelphia Signs Project is a recent group effort originating at the
University of Pennsylvania whose goal is to collect data from native Philadelphia signers to
identify a “unique” Philadelphia sign accent and to then catalogue the ASL used in Philadelphia
for future reference so that this unique sign, which exists in many older signers in the
community, is not lost.
The Philadelphia Signs Project has completed a pilot study, initial observations and data
collection, and the beginning of the analysis and coding of a main ASL corpus. This work has
included the coding of more than 466 signs. Through this work, a uniquely Philadelphian ASL
accent was identified. The Philadelphia Signs Project has also completed a pilot study on weakhand variation in Philadelphia ASL. They hypothesize that one-handed signs will become two-
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handed when made below the neck and two-handed signs will become one-handed when made
around the head (Fisher, Hochhesang, Tamminga, 2018). In this pilot study, the researchers
stated that more research would be necessary on this topic as the data was not conclusive and
required further analysis. In the previous data collection of Philadelphia signs, the researchers
also stated that studies would have to be completed on other communities to examine if this
uniqueness in signing accent is the same. Overall, these preliminary studies have opened the
doors for this type of phonological research on ASL.
The Philadelphia Signs Project also identified a pressure toward leveling. Many of the
younger generation of signers have a greater connection with the world outside of their
individual communities. This is brought on by the increased accessibility of technology and
travel. This leveling is evidence for the disappearance of the Philadelphia sign accent. The
researchers observed the leveling to be occurring between the older generations, who still
utilized the unique form of Philadelphia sign, and the younger generations who had begun to use
more universal, pan-regional varieties. In some cases, such as signs for WOMAN, the signs are
demonstrating a co-existence and blending of variants. The “old” signs and the “new” signs are
blending together. If this dialect leveling is occurring in the eastern half of the state of
Pennsylvania it stands to reason that the possibility of leveling may exist in the western half of
the state (Fisher, Hochgesang, Tamminga, 2018).
To explore how individuals may vary in their signing of known lexical items this research
focuses on a difference between older and younger generations of signers from the Pittsburgh
Deaf community. This study hypothesizes that these the differences between these generations
results in a generational accent whereby older signers have more unique signs and younger
signers have either adapted “old’ and “new” signs from exposure to the older signs in their
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communities and the newer signs from their greater access to global connections or have
completely assimilated a preference for a pan-regional variety (Fisher, Hochgesang, Tamminga,
2018). According to the research completed by the Philadelphia Signs Project, this leveling is
occurring in Philadelphia.
By exploring the different phonological features of lexical items of ASL in the Pittsburgh
area, we aim to understand whether sign language variation within different individual
communities has distinct similarities. This study seeks to explore variation of deaf signers from
Pittsburgh by looking at signs demonstrated by three different signers from a younger and older
generation of individuals who grew up in the Pittsburgh area.
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Chapter 2
Methods

Participants
The participants of this study had to be deaf, native ASL signers who were also native of
Pittsburgh, Pennsylvania. Individuals from two groups of Pittsburgh signers were chosen.
Participants had to be between 18 and 35 or 50 or more years old. Minors were not accepted.
Due to the added possibility of variabilities, individuals with cochlear implants were excluded.
The Deaf community of Pittsburgh, Pennsylvania is a very specific, very limited group
through which to find participants. The participants in this study were found through a variety of
means. An ASL instructor at the Pennsylvania State University connected with colleagues and
connections she has in Pittsburgh. She offered connections with deaf individuals from Pittsburgh
who were informed of the purpose of this study and what participant criteria was necessary for
participation. These individuals offered advice on ways to connect with the close-knit Deaf
community. A flyer with participant criteria, study details, and researcher contact information
was uploaded to various Facebook groups for the Deaf community of Pittsburgh. Participants
were also asked to inform their friends, family, and colleagues about the purpose and criteria of
this research and to share the researcher's contact information.
Participant 1 is a native ASL signer from Pittsburgh. He learned ASL before learning
English, though he is fluent in both. He learned them at around 3 years old. ASL is his stronger
language. He is 29 years old, placing him in the category for the younger generation of signers.
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He grew up in the Pittsburgh area, and although he has moved to several different cities in other
states, he lives in Pittsburgh currently. His parents are hearing. He signs with his parents, friends,
and other family members. His English literacy skills were rated as a 10 on a scale of 1 to 10
with 10 being a native speaker. He did not attend a school for the deaf.
Participant 2 is a native ASL signer from Pittsburgh. She learned ASL at 6 years old before
learning English at the high school and university level. Her English reading proficiency remains
at a lower level. ASL is her stronger language. She is 50 years old, placing her in the category for
the older generation of signers. She grew up in the Pittsburgh area, but she has moved around to
other locations across the country before currently living in the Pittsburgh area again. Her
parents are hearing, and her brother is deaf.
Participant 3 is a native ASL signer from Pittsburgh. He learned ASL at 3 years old around
the same time as he learned English, and his English reading proficiency is at a high level. ASL
is his stronger language. He is 60 years old, placing him in the category for the older generation
of signers. He grew up in the Pittsburgh area. His parents are hearing. He has moved around to
different areas for work and schooling, but he currently lives in the Pittsburgh area again as well.
He went to a Deaf school growing up but went to a college for the hearing and deaf.

Materials
The materials necessary for this research consisted of a paper consent form and a video
consent form, two HD video cameras, two tripods, a laptop computer with PowerPoint
capabilities, the testing PowerPoint presentation, and the final questionnaire. The PowerPoint
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presentation consisted of 41 images of concrete objects, with the first image used as a practice
item.
Images were chosen based on targeted features and ease of recognition. Each image had a
targeted feature (handshape, location, movement) that was being analysed (See Appendix B and
Appendix C). The targeted features were chosen due to various groupings of the signs. Signs
with certain handshapes such as OB, B, X, S and F were chosen for comparison and individual
features which were unique to those handshapes were then further analysed. The thumb
extension of the OB and B handshape, the extension of the pointer finger in the X handshape, the
location of the thumb in the S handshape, and the degree of contact between the pointer finger
and thumb in the F handshape were all expected features that were analysed for degrees of
difference. The similarities between the movements of signs for each signed sentence was
analysed. Movement in sign is the most varied of all the features and finding comparisons
between signs for simplistic objects was a difficult aspect of this study. Expected features
involving movement were chosen based on more simplistic movements in the sign such as
double taping fists together in the sign for TRUCK or the two-handed circle motion for DONUT.
Finally, the degree of location in relation to the body was analysed as well. Signs like ONION
and APPLE, minimal pairs, were analysed and compared because their locations were their only
differing features. The locations where these signs occurred and their degree of touching the
body, to gain an idea of a range in ASL variation, were examined.
As was previously stated, the unexplored range of sign language variation has created the
necessity for a large range of targeted features. Each image was also an easily recognizable
object to eliminate any confusion on the part of the participants in identifying the identifying the
object and giving the appropriate sign needed for analysis. These images were collected from the
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Journal of Language and Memory (Gerrig & Rastle, 2019, 02). Each image was a concrete item
which has a corresponding sign in ASL. Each participant watched one of two presentations. The
slides were randomly arranged and then cut in half. Presentation 1 started with the first half of
the slides first, and presentation 2 started with the first half of the slides second. Each participant
was randomly assigned either presentation 1 or presentation 2. This process was done to ensure
that the arrangement of the images was not playing a role on the way the signs were completed.
These images were randomly ordered while also ensuring that signs with similar expected
features were not clumped together. Due to similarities in the images BOAT and CANOE, these
signs were flipped to ensure that BOAT came first in the order of images. This problem was
discovered when the first participant gave the sign for BOAT when he saw the image for
CANOE because CANOE came first in the list of images. However, he realized that we wanted
two different signs for CANOE and BOAT when he saw the image for the sign BOAT later in
the list of images. To prevent this miscomprehension with later participants, the two images were
flipped.
The concluding questionnaire asked a combination of background and follow-up questions.
These questions were signed by the investigator and the participants responded via sign as well.
The goal of the background component of the questionnaire was to first ensure that each
participant fit the study criteria again in case of miscomprehension when recruited. The goal of
the follow-up component of the questionnaire was to gain some insight into sign language
variation from the perspective of those who sign daily in the Deaf community of Pittsburgh.
These individuals may have witnessed or recognized sign language variation that does not come
across in the study and their opinion was useful toward the goal of this study (See Appendix A).
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Procedure
All the participants were contacted first via email to determine some background information
to determine that each participant fit the necessary criteria. Upon being approved for the study,
each participant was asked for time availability and a location was found that was beneficial for
the participant while also remaining a quiet, private area.
One of the questions asked in the first contact email determined the English literacy skills of
each participant. This allowed the researcher to determine if a written consent form was enough
to receive consent or if the premade video consent form was necessary for consent
comprehension. Because some ASL users, especially those in the older generation of signers, do
not have a high level of English literacy, a video containing a translated version of the study
consent form into ASL was created. This video was completed by a certified interpreter of
ASL. When participants arrived, the following consent procedure was followed: participants
with higher literacy skills were given the written form of the consent form to read and sign.
Participants with lower literacy skills were asked to watch the translated version of the written
consent form into ASL where they were then given the written consent form to sign.
Two cameras were set up around the participant to obtain recordings from different angles.
One camera was set up to record a close-up profile of the participants signing from their
dominant hand side if the testing room allowed. The second camera was set up to record the front
view of the participant signing.
An examiner asked each of the participants to watch a PowerPoint presentation consisting
of 41 images. For all the images, the participants were asked to identify the image, give the
corresponding sign, and then use that sign in three sentences. The first image is a practice image
to make sure that the instructions are understood. After completion of all the images, the
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participant is then asked more complex background information and follow-up interview
questions which they signed back to the examiner. Each of these sessions was video recorded
using two different cameras. One camera had a close-up of the individual signs being used and
the other camera had a wider angle of the room. The video data recorded was saved for later
coding.

Coding
The coding for this study was complex (See Appendix B and Appendix C). For starters,
as ASL is a visual-spatial language there is no writing system for ASL. However, it is possible to
gloss sign language. Glossing refers to writing one language in another language. Sign language
written in gloss is written in all capital letters. When the sign for an object is mentioned it will be
written in all capital letters and this system includes the ASL alphabet. Coding was done by
identifying the specific feature for each sign and then labelling those features. First, the dominant
hands (Dom) and the nondominant hands (Nondom) were labelled as these hands have different
handshapes, movements, and locations, depending on the sign. The dominant hand depends on
the handedness of the signer. Left handed signers are left hand dominant, such as participant 3,
and right-handed signers are right hand dominant, such as participants 1 and 2. The features were
broken up into the main features of handshape (HS), movement (Move), and location (LT). From
there more specific features were chosen from each of the main features. The thumb position of
the OB (open B) handshape was analysed for several of the signs. For the location signs, the
location touching (LT) was analysed along with the degree of touch; whether the sign was
completely touching (CT) the location, partially touching (PT), or no touch (NT). The coding for
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the movement of the signs was the most complex, as the movements of signs varied the most
significantly. These movements were mostly explained as accurately as possible. The handshape
was given for each sign as another means of separation in the analysis of the signs concluding
data collection. The handshapes which have two signs and a : in-between the signs signifies a
two-handed sign. For example, B : B demonstrates a two-handed sign that has both the dominant
hand (the first B) and the nondominant hand with the B handshape. The coding table was
separated by participant, list order of the signs, the objects, time of the initiation of the sign,
initial sign, first sentence, second sentence, third sentence, and observations.
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Chapter 3
Results
Most of the initial signs given by all three participants demonstrated the expected feature.
However, the sentences that followed demonstrated more differences amongst the three
participants. Throughout the three sentences, participant 1, who was the signer from the younger
generation, had a larger number of signs which adhered to their expected features, but
participants 2 and 3, who were signers from the older generation, had more variability in their
signs in general.
There were a few signs which did not demonstrate variation amongst individual signs
between participants but instead the participants would demonstrate lexical variation. During
data collection, each participant gave a completely different sign for DONUT and CAKE. These
objects have a variety of signs which are almost entirely different, but they represent the same
object which is not variation of the same sign with the same meaning.
The expected features of each sign were determined by the features inherent to that sign.
Due to the wide range of variability in movements, most of the expected features pertained to the
feature of handshape. Handshapes demonstrated the most unique quality of variability.
Handshapes with fewer opportunities for variation, such as S, T, X, and A (See Figure 1.) almost
always demonstrated their expected features with little variation. If any of these handshapes vary
by small degrees than their meaning is entirely different. Any variation that did occur was not
significant. This was evidenced in the sign for CAR which is a two-handed sign using S
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handshapes (See Figure 1.). This sign did not deviate from its expected features for all three
participants.

Figure 1. T handshape (left); S handshape (right)

The B and OB handshapes, however, are particularly interesting. Many of the signs were
expected to have features connected with the B handshape or the OB handshape. The greatest
difference between these two handshapes are the relative difference of the thumbs, but many of
the signs with these handshapes demonstrated a thumb position in-between the two expected
features (See Figure 2). In other words, the thumb was neither completely extended as expected
in the OB handshape, nor was it completely resting on the palm of the hand, such as in the B
handshape. While this did not occur in all instances, such as with the sign for DOOR, but it did
occur frequently such as in the sign for FLOOR (See Figure 2. (left image)).

Figure 2. B handshape with thumb extension in-between B and OB expected feature
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The F handshape demonstrated the most interesting data from the three participants. The
signs involving the F handshape (see Figure 3.): CAT, FRUIT, and FOX had the most variability
without completely changing the sign amongst the three participants. Participant 1 had little
variation with this feature, but participants 2 and 3 of the older generation, had significant
amounts of variability. For the sign for CAT participant 2 demonstrated signs for varied forms.
One of her CAT signs used the 8 handshape (See Figure 3.) where the middle finger and thumb
meet in a movement rather than the pointer finger and thumb. Participant 2’s preferred sign for
CAT involved dropping the other fingers (See Figure 3.). She also demonstrated the ability of
this sign to be both one-handed and two-handed in the figure below. Participant 3 also
demonstrated variability with the F handshape with the sign for FOX. This participant curled his
point finger under his thumb instead of having his fingertips meet (See Figure 3.).

Figure 3. F handshape (upper left); 8 handshape (upper middle); F handshape CAT variation (upper right); F
handshape FOX variation (bottom middle)

Most of the signs with location features varied only minimally. While some of the signs
were not at their expected locations or they did not completely touch a specific location as
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expected, all the location signs were generally in the expected location. However, it did appear
that some locations in the signing space were broken down more specifically such as upper and
lower face and the amount of precision required in those areas differed as well. As previously
mentioned, the signs for APPLE and ONION have the same movement and the same X
handshape. The only difference occurs with location. Participant 1 did not have either of these
signs in the expected location but ONION, which was expected to be at the temple still occurred
in the upper half of the face and APPLE, which was expected to occur on the cheek still occurred
in the lower half of the face (See Image 4.). Whereas some of the signs around the torso or
neutral area of the body differed in larger amounts without changing the meaning, the signs
around the face, which is a smaller signing space, were more precise. The only outstanding sign
that did not occur at its expected location at times during data collection was BOY. Participant 1
signed BOY in the neutral space around his chest more and more as the sentences continued
rather than at his forehead as expected.

Figure 4. APPLE with location by chin (left); ONION with location by
temple/eye (right)

Out of all the features of sign language, movement is the most variable depending on the
conversation and the purpose of the sign. Many of the sign’s movements varied depending on
what the object was doing in the sentence. The sign for SCISSORS for example changed
throughout each sentence by each participant depending on what the scissors were cutting or
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doing in the sentence. Other signs, such as CAT by participants 1 and 2, would completely
abandon the movement associated with the sign, but the handshape would remain prescriptive.
While there were several signs that were iconic, three signs in particular demonstrated
variability by adhering to a greater level of iconicity. HAT, FORK, and SANDWICH are a few
of the iconic signs that demonstrated variation which occurred for the sign to look more iconic.
The expected feature for HAT was demonstrated by all the participants but participant 1 and
participant 3 gave several examples of other variations of the sign for HAT depending on the
type of hat being discussed. These variations were generally the same, with location occurring
around the head and a similar wrist flick movement, but the handshape would change depending
on the type of hat in question. A baseball cap used an A handshape for example. The signs for
FORK and SANDWICH were made more iconic by participant 3. For FORK, this participant
used three fingers instead of the expected two. For SANDWICH, participant 3 gave a sign that
mimed the action of holding and eating a sandwich to demonstrate this sign.
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Chapter 4
Discussion
While the number of participants interviewed for this study does not allow for any
concrete evidence of a generational ASL accent for Pittsburgh, there is evidence for significant
amounts of variability in signs amongst the three signers. Some of the demonstrations of
variability were substantial while others were not. In the signs given during this study, several of
the signs demonstrated forms of variability over the course of the three sentences they were
asked to give for each sign. For starters, some of the participants would give entirely different
forms of lexical variation of the sign. DONUT and CAKE were two signs which were signed
differently by each participant. While this data is interesting, especially as one of the signs for
DONUT was one that researchers on this study had never seen before, it is not evidence for
phonological variation in sign language.
Some evidence of natural language variation occurred as well. As with all studies
involving the field of sociolinguistics, the complexities of recreating a natural language
environment are continuously difficult, but the Deaf community remains especially difficult to
study naturally. As evidenced by previous studies, many deaf individuals from the Deaf
community sign differently to non-signers and non-deaf individuals (Fisher, Hochgesang,
Tamminga, 2018). Beyond this fact, interviews are never a natural environment either. This
created some difficulties in determining what portions of the data were natural language and
what was not. Some evidence of natural language was also initially confused with possible
regional or generational variation initially. For example, participant 1 asked for clarification over
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the image for BOY. When asking if the sign was BOY, he made the sign by his torso (See figure
5.). This sign is typically done around the forehead (See figure 5.). When he gave his initial sign
for BOY, he was back to signing around his forehead but as the sentences went on his sign got
progressively closer and closer in location to his torso. While this was at first believed to be
possible evidence of variation, but in speaking with a L2 ASL user, she revealed that from signer
to signer this sign would likely be made around the torso, and that she herself as a non-native
user would also sign this sign around the torso to another signer. The location around the
forehead is the official form of the sign, whereas the location around the torso is the more
natural.

Figure 5. BOY sign made around torso (left); BOY sign made around the forehead (right)

Due to the modality of sign language, the ability to vary is different than that of spoken
languages. Spoken languages are constrained to certain types of variation depending upon the
ability of the speaker to produce specific sounds. If a sound system and sign system have a
greater and greater number of meaningless elements become meaningful, eventually the
differences between those elements will be so minute that the differences will become
indistinguishable (Aronoff, 2017). However, the manual modality in space of sign languages
allows for a greater number of meaningless elements to become meaningful without becoming
indistinguishable between each other. Several of the signs given throughout the study varied in
seemingly significant ways without changing the sign entirely and the sign could still be
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completely understood. This evidence argues for the existence of core and reducible features of
sign language. In other words, signs can have variability if core aspects of the sign are not
changed in a way that will change the meaning of the sign. In spoken languages, reducible
features are demonstrated with hypoarticulation of sounds and reduced movement (Browman
&Goldstein, 1986). Spoken languages only have the space the space provided by the mouth and
nasal system to produce sounds, which is a much smaller space compared to signed
languages. For signed languages, there is evidence that the core and reducible features of the
signs being differentiated depends upon the complexity of the handshape and the movement. It is
hypothesized that sign languages have different ranges of variability due to the amount of space
available to them in the signing space of an individual. This variability can be seen throughout
the features examined in the data.
The S handshape (See Figure 6.) is a feature of a sign that does not allow for much
variability. The fingers are all curled into a fist and if one of those fingers varies then the entire
sign is changed. For example, if the thumb in the S handshape shifts to the side then it has
become and A handshape, and if the thumb shifts below the fingers then it has become the E
handshape. All the features associated with the S handshape are core features of this sign and
thus cannot vary by any significant degree. The F handshape (See Figure 6.) on the other hand
has many more opportunities to demonstrate variability. Unlike the S handshape, the F
handshape has a greater number of meaningless elements that come together to create this sign.
The features of this sign include spread middle, ring and pinkie fingers, with the pointer finger
and thumb forming a circle with the tips touching. This greater number of features allows for a
greater amount of variability to occur. In the sign for CAT for example, (See Figure 3.) the F
handshape is done in a variety of ways which all demonstrate the same meaning without being a
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lexical difference. The sign for CAT has the ability to vary to the 8 handshape because of its
similar elements to the F handshape where the middle finger and thumb come together rather
than the pointer finger and thumb (See Figure 3.). In this case, the feature of pointer finger and
thumb contact is reducible. However, the handshape was also capable of changing completely as
mentioned in the previous section when the fingers of the F handshape dropped completely but
the movement and location associated with the sign was the same. For another participant, the
handshape and location remained the same, but the movement associated with this sign was not
used. This is evidence for a complicated system of allowing reducible features. Perhaps if the
handshape varies, then the movement and location need to stay the same, but if the movement
changes then the location and handshape must stay the same. This sign demonstrates multiple
examples of reducible pieces of sign and a more complicated communication system (Hockett
1960; cited by Aronoff 2007). While this variability may also be evidence for a sign accent, none
of the other signers, including the other participant in the category of older generations of
signers, gave this form, and so no conclusive conclusion can be made.

Figure 6. S handshape (left); F handshape (right)

Beyond evidence of core and reducible features, this study has also demonstrated further
evidence of variability due to iconicity in ASL. Sign language, as a visual language, has a greater
ability to communicate and replicate the visual aspects of the world around us. In other words,
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iconicity demonstrates that there is a greater range in how things can be signed than what had
been previously believed. Due to the amount of resources available in manual modality vs. sound
modality, the amount of variability in visual languages is greater. This type of variability may be
not be accents but instead a reflection of the world around certain individuals. There could be
any number of ways of creating variability from iconicity. One example of variability
demonstrated through iconicity is the sign for FORK. The first two participants (one from the
younger generation and one from the older) signed FORK in the expected manner (See Figure 7.)
whereas participant 3 signed FORK with some variation (See Figure 7.). This variation seems to
demonstrate some iconicity as the usual sign for FORK includes the use of two fingers as the
prongs, but participant 3 uses a sign with three fingers. This sign may simply reflect a closer
resemblance to forks visually, thus allowing for the variation. The movement and general
location associated with the sign was completely the same.

Figure 7. FORK expected sign (left); FORK more iconic sign (right)

As was expected, the signs with the greatest amount of variation was signs with complex
movements. For example, some signs like SCISSORS, are used in space to describe the
purpose in the sentence/story. If a signer is describing an event like cutting a piece of paper the
sign for SCISSORS would act out this action. This made coding and data collection difficult as
none of the participants were given prompts to discuss, and so their action signs were all
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different, thus preventing an analysis of variation with these signs. Location featured signs was
another element that was difficult to determine the level of variation. As was previously
mentioned, the use of natural language or non-natural language was difficult to determine, and it
appeared that features associated with location were the most likely to be natural. This may be
due to the lazy or quick nature of natural speech. When a signer signs naturally, they are more
likely to make the sign as quickly as possible and so they are less likely to put the effort into
moving their hand from their torso, a neutral location, to the forehead, an out of the way location.
This made determining the variation associated with the feature of location difficult to determine,
especially as many of the signs were in the general locations of their expected location feature
(i.e., forehead, mouth, chin, torso). It is recommended that future studies look at the minute
differences between variations in locations, especially as signs made around the head have
demonstrated evidence of needing to be more precise, such as in signs for APPLE and ONION,
which are minimal pairs with only a difference in location being the differentiating factor. But
signs made around the torso appear to be more neutral and sporadic perhaps due to the greater
amount of signing space.
Most of the data as pointed toward the possibility that the effort to create precise features
differs between spoken and signed languages. In speech, the mass of articulators is less and the
effort is relatively minimal for a native speaker. For example, the distance between places of
articulation are smaller in the mouth than they are in the signing space. Most of the effort to
produce sounds in speech is precision effort (Browman &Goldstein, 1986). In sign languages,
the articulators are larger and require more effort to not only move but in precision as well
(Napoli & Sanders, 2014). In speech reducing behaviors are common but it appears that this
behavior is common in sign to a greater degree. There is a significant amount of reduction in
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effort but at the same time, because the signing space is larger, the demands on precision are
lower.
At the end of each study session, participants were asked to answer a few follow-up
questions to determine their own experiences and thoughts on sign language accents (See
Appendix A). When asked whether there were other variations of the same signs, all three
participants gave lexical variations for a few of the signs. This correlates back to the vast lexical
differences in sign that exist just as in spoken language. Participant 1 could not think of anything
that made Pittsburgh signing unique, but he did believe that he probably has an accent to other
signers from other areas. This participant has moved around parts of the U.S. and he identified
that it was possible to tell whether someone was from the Northeast, the Midwest, or the South
and he identified those as regional variations. However, he had never thought about those
differences and he could not give any specific examples. This is further evidence of the
complicated nature of sign language variation. It is an accepted fact that there are differences
between regional and generational variations of ASL, but it has been difficult to classify and
describe.
Participant 3 recognized that Philadelphia has a unique sign that is different from other
places and he stated that he could not understand some of their signing, but he could not explain
it beyond that. He believes that he has an accent. When this participant was asked about whether
or not Pittsburgh sign is unique, he said that when he was growing up and learning ASL in the
Pittsburgh area, he learned that the signs for the days of the week (MONDAY, TUESDAY,
WEDNESDAY, etc.,) were signed by completely touching the dominant hand doing the sign to
the cheek with a tap movement instead of the sign being done in neutral space with a circular
movement (See Figure 8.). However, today he uses the more universal signs for the days of the
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week (See Figure 9.). These signs demonstrate variation in numerous ways, but they also show
possible aspects of the sign which are core features, and which cannot be changed. Each of the
signs demonstrated the same handshape for each day of the week. An M handshape for
MONDAY, a T handshape for TUESDAY, a W handshape for WEDNESDAY, etc., but the
movement and location were vastly different. It is unknown whether a signer from another area,
or a younger generation, would understand these signs, but all the same, these examples have
some evidence for core and reducible features of signs.

Figure 8. Days of the week variation signs; Monday (left), Tuesday (middle), Wednesday (right)

Figure 9. Days of the week expected signs; Monday (left), Tuesday (right)

While the initially intention of this study was to discover evidence of a generational sign
accent in the Deaf community of Pittsburgh, this study did succeed in discovering evidence of
linguistic variation in ASL which can further the research in this field. The number of
participants has been an issue with many of the studies done on this topic; including this study
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which had three participants. To obtain conclusive evidence of regional and generational
differences between signers, studies with larger numbers of participants will need to be added to
the current literature.
Another obstacle that a study of this nature must content with is the intrinsic qualities of
the Deaf community. Many of the Deaf communities around the world are tightly-knit groups of
individuals. While this does lead to interesting questions about how the culture and society of the
Deaf community influences the native language of its users, this does lead to some difficulties in
collecting data. The main investigators in this project are hearing individuals who are not a part
of the Deaf community in any capacity. All the participants were contacted because of
connections. This adds some confounds to this investigation, as the participants may not have
spoken as naturally as they would have amongst other signers from the Deaf community. As was
mentioned in the previous section, the participants did demonstrate evidence of signing in a
natural manner, but the extent of the natural data gathered is unknown.
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Chapter 5
Conclusion
Overall, the data obtained has demonstrated various types of variation in American Sign
Language. There is also evidence for core and reducible features of signs which create
variability. The reasons for why an individual will choose to switch between these features is
perhaps further evidence of a sign accent, but this hypothesis is inconclusive. As previous
literature and this study have demonstrated, the iconicity of sign language does allow for a
greater range of variability but the reasons for why each a signer would choose a more iconic
sign may pertain to their environment or it could be attributed to a sign accent, but again, there is
no conclusive evidence. This study has demonstrated that the field of sign language phonology is
a continuously complex topic to delve into. The range of variability between signs and signers
has proven that there yet remains aspects of sign languages that could teach the linguistic
community about the languages communities around the world use today. While no evidence of
a unique Pittsburgh sign was obtained, such as in Philadelphia, this study is one step further in
determining the level of linguistic variability in American Sign Language.
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Appendix A
Questionnaire

1. From the list of signs were there any that has different variations of signs?
2. Who uses different variations of these signs?
3. Do you use them?
4. Is there anything unique about Pittsburgh sign?
5. Is Pittsburgh sign different from other places?
6. Do you think you have an accent?

Background Information
1.
2.
3.
4.
5.

How old are you?
When did you learn ASL?
Who else do you know that uses ASL?
Are your parents hearing, deaf or hard of hearing?
What is your English reading proficiency on a scale of 1-10 (with 10 being fluent
in reading English)
6. What age did you learn English?
7. Which is your stronger language; English or ASL?
8. Which language did you learn first?
9. Did you go to a deaf school?
10. Did you grow up in Pittsburgh?
11. Have you ever lived anywhere else? If yes, where?
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Appendix B
Expected Features

Order Sign
1
DOOR

Handshape
B:B

Expected Feature
HS_ Bt

2

BUTTERFLY OB : OB

HS_OBt

3

FOX

F

HS_Fpt AMT-T

4

APPLE

X

LT_cheek→CT

5

CAKE

sC

Move_touch palm then upward

6

BABY

OB : OB

HS_OBt

7

TRUCK

T:T

Move_Dom T o-t-o NonDom T w/ double tap

8
9

FISH
CANDY

OB
HS_OBt
Fist w/ p extended Move_twist

10

FORK

V

HS_V p&m distance

11

BOAT

OB : OB

HS_OBt

12
13

HAT
CHICKEN

X/A
G

HS_X/Ap
LT_p & t

14

PEAR

flat O

Move_Nondom flat O, Dom pull over flat O x2

15

WINDOW

OB : OB

HS_OBt

16

FLOOR

B:B

HS_ Bt

17

CANOE

S:S

LT_fist o-t-o fist→CT

18

EGG

closed V

HS_p&m completeley closed

19

TOILET

T

HS_Tt

20
21

ELEPHANT
DRESS

OB
sOB

HS_OBt
LT_chest→CT

22

SPOON

H : OB

HS_H : OB

23

BOTTLE

C:B

Move_pull Dom C upwards in bottle shape

24

ONION

X

LT_temple→CT

25

BIRD

G

LT_mouth→CT

26

BOY

flat O

LT_forehead→NT

27

CAT

F

Move_tap w/pull out

28
29

BUTTER
DONUT

H : OB
D:D

HS_H : OB
Move_make circle with each D has half the circle

30

ICE CREAM

S

HS_St

31

CAR

S:S

HS_St

34
32
33

PAPER
CRACKERS

OB : OB
A

HS_OBt
LT_elbow→CT

34

KNIFE

H:H

HS_p&m completeley closed

35

SCISSORS

V

Move_p&m come together direction across chest

36
37

SANDWHICH cOB : cOB
BOOK
OB : OB

HS_OBt
HS_OBt

38

FRUIT

F

LT_mouth corner→CT

39

TRAIN

H:H

Move_slide dom o-t-o Nondom x2

40

CHEESE

sOB : sOB

HS_fingers
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Appendix C
Coding Key

IS
S1
S2
S3
Dom
NonDom
HS
B
Bt
OB
OBt
ct
F
Fpt

Initial Sign
Sentence 1
Sentence 2
Sentence 3
Dominant hand
Non-dominant hand
Handshape
B handshape
B thumb – pressed against palm
Open B handshape
Open B thumb – spread out to side
Curved thumb
F handshape
F pointer finger and thumb tips toughing in a circle

X
AMT-T
LT
CT
PT
NT
sC

X handshape
Amount touching – expected feature
Location touching
Complete touch
Partial touch
No touch
Spread C handshape – fingers are spread out while holding C
handshape
Movement
On top of
Neutral Space
Expected
Middle finger
Pointer finger

Move
o-t-o
NS
Ex
m
p
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