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Why teach sign language?
• Motor imitation may already be present in
the learner’s repertoire.
– If not, motor imitation can be taught through
sign language.
– Stronger imitation has been correlated with
better speech and language (Sutera et al, 2007)
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Why teach sign language?
• Signs often resemble their corresponding
non-verbal stimuli (an iconic relation),
which can function as an embedded prompt
– Balloon, ball, drink, book, car, etc.

• The learner can sign at any time, in any
setting, without environmental
modifications
– No equipment to carry, can sign in a pool, on a
playground, etc.

Why teach sign language?
• Sign language is a topography-based form
of communication, like vocal speech, and in
many cases, leads to the development of
vocal speech.
• Signs can be emitted at rates comparable to
vocal speech, which is conducive to
reciprocal conversation. Selection-based
systems can be much slower.
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Why teach sign language?
• Sign language can be used across the verbal
operants, including the autoclitic.

Why sign language programs
may be unsuccessful
• Lack of emphasis on the mand repertoire
• Generalized mands may be taught before
specific mands
• Signs may be very similar topographically
• Failure to establish a community of signers
in the learner’s environment
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Why sign language programs
may be unsuccessful
• Difficulty with prompting and shaping signs
• Insufficient teaching trials across persons
and settings
• Lack of a systematic, progressive
curriculum

Motor Challenges in Learners
with Autism
• The Autism Society of America (2007) lists
deficits in motor skill as as one of the
defining characteristics of autism
• Some specific challenges include motor
imitation, finger to thumb opposition, and
coordination (Lord & McGee, 2001)
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Overcoming Challenges
• Teaching learners with autism to sign may
be challenging, but in many cases, it is an
achievable and life-changing goal.
• The primary focus of this workshop will be
programming and teaching signs, with a
special emphasis on motor skills, to help
learners become successful signers.
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Establishing Motor Proficiency
for Signing
• Teaching motor
imitation
• Modifying signs
• Manding
• Strengthening fluency
through intraverbal
sign drills

• Strengthening fluency
through precision
teaching / maxiguiding
• Teaching to generality
/ generalization
• Social validity checks

Why teach imitation?
• Research suggests that early motor imitation
skills are an indicator of optimal outcomes
in children with ASD (Sutera et al, 2007)
including language development (Stone et
al, 1997)
• Children with autism have more difficulty
acquiring motor im than peers with DD of
similar mental ages (Stone et al, 1997)
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Why teach imitation?
• Imitation can be used to establish a mand
repertoire (Ross & Greer, 2003)
• Fluent fine motor & oral motor imitation are
correlated with fluent speech (Gernsbacher
et al, 2007)
• Strong imitation with objects is correlated
with spontaneous play skills (Stone et al,
1997)

Why teach imitation?
• Motor imitation is also extremely important
for non-vocal learners who rely on sign
language as their primary form of
communication
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Mimetics
• Duplic
– Response form is controlled by a verbal
stimulus
– Point-to-point correspondence
– Echoic, identigraphic, mimetic

• Mimetic – imitating signs
• We should teach verbal behavior across the
operants with our signers, just as we do for
our vocal speakers
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The Analysis of Verbal Behavior

2008, 24, 63–67

A Functional Analysis of Non-Vocal Verbal Behavior of a
Young Child With Autism
Matthew P. Normand, University of the Pacific
Erica S. Severtson and Gracie A. Beavers
Florida Institute of Technology
The functions of an American Sign Language response were experimentally evaluated with a young boy
diagnosed with autism. A functional analysis procedure based on that reported by Lerman et al. (2005)
was used to evaluate whether the target sign response would occur under mand, tact, mimetic, or control
conditions. The target sign was observed most often in the mand and mimetic test
conditions, very seldom in the tact test condition, and never in the control condition. These results
support those reported by Lerman et al. and extend previous research by evaluating a non-vocal verbal
response using a brief multi-element arrangement with a single control condition. The implications for
language assessment and suggestions for future research are discussed.
Key words: American Sign Language, autism, functional analysis, verbal behavior

Recently, Lerman et al. (2005) reported an
More recently, Kelley et al. (2007) reported
experimental analysis of the verbal behavior of the conduct of a verbal behavior functional
four young children with developmental dis- analysis employing test and control conditions
abilities, based on functional analysis proce- similar to those described in Lerman et al. (2005)
dures developed by Iwata, Dorsey, Slifer, but incorporating a discrete-trial procedure in
Bauman, and Richman (1982/1994). Lerman et which 10 trials were arranged per experimental
al. alternated separate test and control con- session and responding was reported as perditions for each of several vocal verbal op- centage of trials with appropriate verbal reerants (mand,
tact, intraverbal;
see Skinner,OFsponses.
Despite
the procedural alterations
65
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1957) according to a sequential multiphase employed, their results mostly support the
multielement arrangement.
findings of Lerman et al., although mand reOverall, the analysis appeared to iden- sponses occurred less often than in the
tify a clear function for verbal operants Lerman et al. study.
across all participants and the functions
The purpose of the present study was to
seemed to correspond to those identified assess the reliability of the general functional
in Skinner ’s functional taxonomy. This analysis strategy described by Lerman et al.
step seems a promising one for the future (2005) and extend that work by assessing
of verbal behavior research. However, the the occurrence of nonvocal verbal behavior
Lerman et al. analysis was lengthy be- (an American Sign Language [ASL] recause a separate control condition was ar- sponse) and utilizing a brief multi-element
ranged for each verbal operant tested and experimental design with a single control
the experimental conditions were evalu- condition. Additionally, intraverbal condiated sequentially; lengthy assessments tions such as those employed by Lerman et
might not lend themselves to frequent use al. and Kelley et al. (2007) were omitted, as
in research or practice.
the means by which one would select the
appropriate antecedent verbal response
forms is unclear, thereby precluding any clear
We thank Carelle Harris-Fortune and Jennifer interpretation of the intraverbal condition.
Pan-Skadden for their help with data collection.
Essentially, to rule out an intraverbal funcPlease
address
correspondence
to: tion one would have to test an extensive arFigure
1. Rate
of signs per
minute observed
under Deeach of the four experimental conditions.
Matthew
Normand,
University
of the Pacific,
ray of antecedent verbal stimuli, something
partment of Psychology, 3601 Pacific Ave., Stockthat was not possible in the current study or
ton,
CA
95211;
phone:
209-946-7317;
fax:
209otherwise interact with him. No programmed acquisition programs by assessing whether the
likely to be feasible in practice.
946-2454;e-mail: mnormand@pacific.edu.
consequences were provided for the target re- verbal operants being taught are occurring
sponse or any other behavior.
under
63 the appropriate stimulus conditions outside of the instructional situation. For example,
Results and Discussion
Mark’s parents reported that he had been
taught to “label” the flavored water using the
Figure 1 depicts the results of Mark’s func- sign “soda pop,” but he was not observed to
tional analysis. The mimetic and mand condi- do so under the tact condition.
tions produced the highest rate of signing.
The results of the brief functional analysis
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Problems with Motor Imitation
• Learner’s motor skills are generally delayed
• Learner’s motor skills and imitation skills
do not match
• Learner lacks precision in imitation
• Inappropriate source of stimulus control
• Generalized imitation has not been
established

Developmental Sequence for
Early Motor Imitation
• Motor imitation with objects
• Gross imitation of arm or leg movements
• Generalized imitation of “novel”
movements
• Imitation of fine motor movements
• Imitation of sequences
• Delayed imitation
Neurologically typical children acquire new fine/gross
movements continually and simultaneously
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Selecting Targets for Imitation
• Choose AT LEAST 2 targets to teach
simultaneously
• Consider:
– Chronological age
– Developmental norms
– Functionality / social validity of skill

Basic Intervention Strategies
• Physical prompting
• Shaping
• Intensive teaching & natural environment
teaching
• Continue teaching until generalization
occurs
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Imitating Simple Actions
with Obj.

• This is likely the first objective you will teach to a
learner who lacks a motor imitation repertoire
• Teach “meaningful” actions before nonmeaningful actions (Stone et al, 1997)
• Use objects that provide visual or auditory
feedback (Ingersoll et al, 2003)
• As soon as possible, begin teaching conditional
discrimination:
– Vary the verbal Sd
– Selecting object from field
– Multiple actions with one object

Imitating Arm/Hand Movements
Without Objects
• Teach at least 2 targets at a time
• Teach “meaningful” actions before nonmeaningful actions (Stone et al, 1997)
• Most common prompt procedure = physical
prompts, faded by topography and time
• Alternative procedures for transferring stimulus
control
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Imitating Arm/Hand Movements
• Research on the acquisition of sign
language in young children offers helpful
information (Bonvillian & Siedlecki, 1998,
2000)
• Acquiring aspects of sign language:
1. Location (easiest)
2. Movement
3. Hand shape (hard)

Location Aspect of Sign
• Highly contrasting locations are acquired
first
– Forehead, chin, on / in front of the trunk

• More difficult locations:
– Surface area allows smaller point of contact
– Active signing hand must cross midline to
reach point of contact
– Active signing hand must contact a hand shape
on opposite hand (Bonvillian & Siedlecki,
1996)
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Movement Aspects
First Acquired (Bonvillian &
Siedlecki, 1998)

• Level 1

– Contact

• Level 2
– Close
– Downward

Difficulty of Movement Aspect
• Level 3
–
–
–
–
–

Twist
Nod/bend
Side-to-side
To-and-fro
Up-and-down
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Most Difficult Movements
• Level 4
–
–
–
–
–
–
–

Wiggle
Link
Away
Toward
Cross
Upward
Right / left

–
–
–
–
–
–
–

Circular
Interchange
Converge
Open
Pronate*
Supinate*
Diverge

Palm Orientation
• Palm orientation involves pronation /
supination
–
–
–
–
–

Forward – palm is facing away from your body
Inward – palm is facing toward your body
Horizontal – palm is parallel to the floor
Palm toward palm – palms facing each other
Palm to palm – palms touch each other
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Hand Shapes Acquired
by Young Signers (Bonvillian &
Siedlecki, 2000)

• Level 1

–5
– G (index finger pointing)

• Level 2
–B
–A

Hand Shapes Acquired
by Young Signers (18 mo)
• Level 3
–
–
–
–

“Baby O”
O
C
L

• Level 4
–
–
–
–
–
–

V
K
X
3
H
E
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More Advanced Hand Shapes
24-36 months
• L
• F
• Q
• D
• Z
• Y
• L
• J

36-48 months
• M
• W
• U
• T
• P
• R
• 6, 7, 8,
Children who are exposed to
sign from birth can generally
form all hand shapes by 48 mo
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Most Frequently Used Hand
Shapes
Frequency of h s Occurrence • LSA 2013 Extended A bstract

a

s

o

b

1/ g

c

5

Figure 1: Subset of maximally unmarked handshapes, according to Battison

II. M et h ods

marked. The relatively lower frequency of C is
consistent with her analysis, which excludes it
from the unmarked set. With our two annotation systems, we can see that while BTSshows
more detail, it still captures the same generalizations as Stokoe notation. Figures 2a and 2a
illustrate the distribution of handshapes with
each notation system. Also, handshapes used
on the non-dominant hand were almost exclusively from the unmarked set (b, 5, a, g/ 1) in
our data conﬁrming Battison’s prediction that
the weak hand should bear unmarked handshapes. Figure 3 demonstrates the distribution
of non-dominant handshapes; B handshapes
occur with roughly equal frequency regardless
of which notation system is used, further suggesting their unmarked status.

Using an ASL ID Gloss database (see Alkoby
et al., 2010; Fanghella et al., 2012, for discussion of creation and recent implementation),
we examined the handshape parameter in the
dominant and non-dominant hands of approximately 1000 signs produced in citation form by
several adult signers. Roughly half of these
signs were extracted and reproduced from
spontaneous signing in a corpus of child and
child-directed language (Chen Pichler et al.,
2010). The remaining signs were elicited translations of lexical items from Fry’s Word List
(Fry, 2004), acollection of high frequency words
used for reading and writing. A strength to our
approach was using multiple handshape notation systems. All signs were coded using
Stokoe Notation (Stokoe et al., 1965) and the
Berkeley Transcription System (BTS) (Hoiting
& Slobin, 2002; Kuntze, 2007). Stokoe et al.’s notation system glosses over some possibly noncontrastive differences (e.g., handshapes a, s, t
areall assigned thesamedesignation), whereas
BTScaptures more precise distinctions in hand
conﬁguration, giving separate designations to
varieties of related handshapes.

Frequency of h s Occurrence • LSA 2013 Extende

IV. Di scussi on & Fut ur e wor k

Results indicate that the distribution of handshapes in this database is consistent with the
predictions set forth by previous researchers
but the set of maximally unmarked handshapes
is only a subset of those pictured in Figure 1.
With this evidence, it certainly seems to be the
case that ASL favors unmarked handshapes.
Furthermore, this set of handshapes correIII. Resul t s
sponds to child handshape acquisition and the
most frequently occurring handshapes from
(a)
Stokoe
h
s
Distribution
The most frequent handshapes in our database
other languages including British SL (Mann
were b, 5, a, g/ 1 which is consistent with preet al., 2010), Brazilian SL (Karnopp, 2002), and
dicted frequency and handshape acquisition
Taiwanese SL (Ann, 2005). Additionally, some
order previously noted from ASL and other
sign languages including British SL (Mann et al., of these handshapes are used in the secondary
2010), Brazilian SL (Karnopp, 2002), and Tai- sign systems used for hunting by certain tribes
in Botswana (Mohr & Fehn, 2013). This sugwanese SL (Ann, 2005). One interesting ﬁndgests fairly robust cross-linguistic comparabiling is the inclusion of the B handshape, conity in handshape markedness.
trary to Sandler’s (1996) analysis of B as more

(b) BT

Figure 2: h s distributions using two different nota

2
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Modifying Signs
• Initially, it may be necessary to make signs
topographically different, but whenever
possible, keep as close to standard ASL sign
as possible.
• Modifying aspect of signs
– Location
– Hand shape
– Movement

Modifying Signs: Location
• “Ground” the sign so that it contacts part of
the body
• Move to forehead, chin, on / in front of the
trunk
• Expand surface area (e.g. forearm vs. wrist)
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Modifying Signs: Hand Shape
• Simplify the hand shape to 5, g, a, b
• Ground the hand shape so that fingers
contact another part of the body
• Modify isolation of 4th and 5th digits (ring &
pinky finger)

Modifying Signs: Movement
• Substitute a bi-directional movement
(“bounce” the sign)
• Move towards a point of contact
• Simplify signs to a single movement, rather
than a chain of movements
• Rely on gross rather than fine movements
• Rely on mass rather than specific
movements
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Long-Term Signers
• Remember that modifying a sign should be
a temporary step, and can alter the effect on
an unfamiliar listener.
• If a learner will be using sign language
throughout their life, it will be important to
gradually shape the signs to the standard
ASL topography

Mand
• The verbal response of requesting (i.e.
saying “juice” because you want juice)
• Teaching a learner to mand will lead to a
higher rate of self-initiated talking and will
support the development of the other classes
of verbal responses (i.e. tacts, intraverbals,
etc.)
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Teach Mands Extensively
• Manding should be taught extensively with
early learners, and throughout verbal
behavior programs
• Many learners first signs function as
mimetics or mands

Manding Guidelines
• Teach manding in the natural environment,
across many settings and contexts
• Contrive opportunities to teach many mands
per day (several hundred)
• Always be a giver, not a taker
• Have a systematic, progressive program in
place
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Manding Guidelines

• Prompt as necessary to prevent errors
• Gradually fade prompts
• Shape and differentially reinforce better
responding (deliver more reinforcement
for better/more independent responses)
• Avoid speaking first to prevent stimulus
control problems (i.e. Do NOT ask “What
do you want?” or say the name of the item
prior to the mand)

Manding for Items
• Goal: The learner will ask for items that
s/he wants when the item is visibly present,
without an adult speaking first.
• Choose specific targets (typically between
3-10 at a time)
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Choosing Mand Targets
• Choose items from a variety of motivational
categories (foods, drinks, toys, etc.)
• Avoid topographically similar responses
• Do NOT teach these first:
-

More/Please
Yes/No
Food/eat/drink
Potty
Help
Stop,move, go, all done

Manding with Sign Language:
MODEL----PROMPT----GIVE
• Teaching mands with sign:
–
–
–
–
–

Establish MO (learner WANTS reinforcer)
Model the sign
Physically prompt sign (if necessary)
Give the reinforcer
Be sure to say the word at least 3x

– Gradually fade prompts with reinforcer present
– Fade the reinforcer from sight
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Scrolling
• Scrolling – occurs when a child wants an
item/activity, but uses the incorrect sign or chain
of signs
• Correction procedure:
–
–
–
–

Prompt hands down to neutral for 3 sec.
Model correct sign (if possible)
Prompt correct sign
Give the item, but give a lesser amount than you would
have if they had not scrolled

Manding for Actions
• Goal: The learner will ask for actions that
s/he wants without an adult speaking first.
• Many ASL action signs are iconic, which
may function as an embedded prompt
• Choose specific targets to work on
• Teach across multiple activities
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Manding Actions: Sign
• Teaching action mands with sign:
–
–
–
–
–

Establish MO (learner WANTS the action)
Model the sign
Physically prompt sign (if necessary)
Perform action or allow learner to perform action
Be sure to say the word at least 3x

– Gradually fade prompts

Intraverbal Signs
• Intraverbal
– Verbal behavior in response to verbal behavior
– Lacks point-to-point correspondence
– Not under the control of a non-verbal stimulus

• Intraverbal sign
- Antecedent: “Sign apple”
- Behavior: signs apple
- Consequence: generalized social reinforcement
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Intraverbal Signs
• Intraverbal signs are important for signers
– “Translating” for a listener / audience
– Opportunity to develop increased fluency /
dexterity

Intraverbal Signs
• Most common transfer procedure: mimetic
to intraverbal
• Alternative ways to transfer stimulus
control
• Using intraverbal sign drills to develop
fluency (dexterity)
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Motor Skills: Strength
• In addition to dexterity and coordination, all motor
skills require some amount of strength
• Examples of tasks that require greater amounts of
muscle force include:
–
–
–
–

Sit-ups (gross)
Push-ups (gross)
Writing with pencil using adequate pressure (fine)
Opening a jar (fine)

• Muscle strength and muscle tone are not the same

Strength vs. Tone
• Strength – amount of force exerted by a muscle
• Tone – amount of tension in a muscle
• Normal tone = passive partial contraction of the
muscle when at rest
• Hypotonia = muscle is extended at rest, latent
response to quick stretch (“floppy”)
• Hypertonia = muscle is contracted at rest, fast and
excessive contraction in response to quick stretch
(“stiff”)
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Fine Motor Activities
• There is no research to suggest that performing
random fine motor activities will improve signing
• It is more likely that targeting specific movements
(corresponding with specific hand shapes,
movements, or locations of signs) will produce
behavioral change
• Remember that the movement may be under a
different source of stimulus control, which would
limit generalization

Examples of Activities that
Correspond with Hand Shapes
•
•
•
•
•
•
•

F – pincer grasp activities
G – index finger isolation activities
6,7,8, – opposition activities
C – scooping, pouring
O – web space activities
5, B – tapping, pushing
I, J, - finger isolation activities
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•
•
•
•

Examples of Activities that
Correspond with Sign
Movements

Away – pushing
Wiggle – piano, typing, finger puppets
Pronation / supination – scooping
Circular – stirring, hand bike, drawing
circles, rolling ball out of clay

Big 6 + 6
• Haughton (1980) described precision
teaching as a strategy to build composite
behaviors by building the fluency of
component movements
• The Big 6 + 6 (Haughton, 1980; Binder &
Haughton, 2002) are the basic fine motor
movements that must be fluent in order for
individuals to manipulate objects, complete
self care skills, and sign
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Big 6 + 6
Big 6
1. Reach
2. Touch
3. Point
4. Place
5. Grasp
6. Release

Plus 6
1.
2.
3.
4.
5.
6.

Push
Pull
Shake
Squeeze
Tap
Twist
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Reach
• Learner follows an object moving in front
of them with their eyes and one hand
• Data are recorded separately for each hand
• Require continuous visual tracking, not use
of peripheral vision
• Can use an object that produces light or
sound
• Suggested fluency aim: 90-100 movements
per minute
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Pinch
• Pincer grasp can be helpful for signing as
well as fine motor tasks like buttoning
• Medicine dropper
• Suggested aim = 200 pinches per min.

Point
• Index finger isolation
• Data are collected separately for each hand
• Model how to touch the object, lift the hand
up, and then touch the object again
• Suggested aim = 200-250 per min.

38

Shake
• Holding an object and shaking it side to side
or front to back. A shake consists of two
moves: back/forth or up/down.
• Helpful to use material that produces sound
(x2)
• Data are collected separately for each hand.
• Suggested aim = 200-250 per min.

Squeeze
• Hold an object in palm and squeeze
repeatedly
• Data are recorded separately for each hand
• Small squeaky toys or horns
• Suggested aim = 200 per min.
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Turn
• Turning a stationary object side to side
• Data are recorded separately for each hand
• Turning a door knob and count the sounds
x2
• Suggested aim = 200 turns per min.

Generality & Generalization
• Generalization vs. generality
– Across verbal operants
– Across settings
– Across listeners
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Social Validity Checks
• For signers who will likely use sign
language long-term, can an unfamiliar
person who knows ASL recognize their
signs?
• Social validity checks in person or via video
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