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Selection and Initiation of a Nonvocal Communication
Program for Severely Handicapped Students

Paul A. Alberto, Elizabeth Garrett, Thomas Briggs, and Forrest Umberger

As the public schools assume responsibility for the education of more severely
and multiply handicapped students, special education teachers and speech patholo-
gists increasingly encounter students for whom traditional verbal language pro-
gramming is not appropriate. With these students the challenge is to develop
functional communication through nontraditional communication systems. These
systems are referred to as auxiliary (nonvocal) language programs; they include
manual communication, communication aids, and communication codes (Nietupski
& Hamre-Nietupski, 1979).

The decision to initiate an auxiliary communication program cannot be made by
a single teacher or clinician. Integrated consideration must be given to the language,
cognitive, social, emotional, and physical characteristics of the student. It is a
decision, therefore, requiring complex professional judgment based on input from
members of a variety of disciplines (e.g., special education, speech pathology,
physical therapy, occupational therapy, and psychology) and the student’s parents.

THE SEVEN-STEP DECISION-MAKING SEQUENCE

We are proposing here a seven-step sequence for decision making to assist the
interdisciplinary team in making a systematic and logical communication program-
ming decision (see Figure 1). This decision sequence will guide the team from the
initial consideration of a student’s verbal potential, through the selection of an
appropriate alternative nonvocal program, and finally to the procedure necessary for
successful program initiation.

Decision Step 1: .
Should a Nonvocal System be Considered?

The first decision to be made upon a student’s referral for auxiliary communica-
tion training is whether a nonvocal system is appropriate for the student at this time.
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For some students trial speech therapy or cognitive
instruction may be considered prior to, or in conjunction
with, nonvocal programming. To assist in making this
decision, six factors should be considered.

1. Evaluation of the vocal mechanism. When evalu-
ating a student, consideration must be given to the

structure of the vocal mechanism and the nature of the -

student’s oral reflexes. Are there physiological impedi-
ments to successful vocal production? An abnormality of
the vocal mechanism that prevents phonation or produc-
tion of intelligible speech is an immediate indicator that
a nonvocal system is necessary. Examples of mechanism
abnormalities include paresis of the tongue that impairs
the timing of the rapid ballistic movement, contractions
or atrophy of the palate, and mandibular facet slip
(Achilles, 1955).

Evaluative attention must also be given to the stu-
dent’s oral reflexes. Uncontrolled release of primitive
reflexes may interfere with voluntary and selective con-
trol of the speech mechanism. Mysak (1963) has listed
the following as indicators of these uncontrolled
reflexes:

— Cephalic reactions: irregular movement of head
upon stimulation of facial area.

— Facial response: pouting protrusion of lips upon
tapping around lips.

— “Rooting” reactions: movement of face toward
side of tactile stimulus of lips and mouth.
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— Biting reflex: biting action upon placing stimulus
object between teeth or gums.

— Suckling reflex: forward upward and backward
movement of tongue upon touching stimulus to
teeth, tongue, gums, or hard palate.

— Chewing reflex: chewing movements resulting from
placing stimulation object between teeth.

2. Quality of the student’s current communication.
Although a student may be vocalizing, the quality of
communication may not be sufficiently functional in all
current or future settings. If the intelligibility of a
student’s present communication abilities is limited to a
select, familiar audience (e.g., teacher, parent), com-
munication is not truly functional. When addressing the
question of functional quality of communication, it
should be required that the student’s communication be
understood by at least three people who are unfamiliar
with the student, in at least three settings (Vanderheiden,
1981). This is especially important when considering a
student’s need to move between educational placements
(e.g., special education class to regular education class)
and to participate in vocational and community experi-
ences outside the school setting.

When evaluating the quality of speech production of
students exhibiting neuromuscular handicaps, it should
be remembered that a majority of these children’s speech
is dysarthric. Specifically, the student’s capacity to pro-
duce smooth, coordinated motor responses affecting
potential intelligibility is inhibited by a group of motor
disorders affecting articulation, respiration, and voice
(Nicolosi, Harryman, & Kresheck, 1978). Evaluation of
these components of production may lead to an interim
decision for speech therapy, prior to a final decision for a
nonvocal program.

The articulation of neurologically impaired children
reflects deficits in sounds that require fine coordination
and ballistic movements of the tongue and other muscu-
lature. The speech sounds of a student with cerebral
palsy, for example, may be distorted because of the slow
rate and laborious movements of the speech musculature.
Some sounds may be omitted because of the time
element; paralysis or sounds that can be produced with
less effort may be substituted. Irwin’s (1961) articulation
test for use with cerebral palsied children may provide
useful information in deciding whether a student should
be considered for a nonvocal system.

Observation of respiration during speech may reveal
inadequate breathing caused by weak musculature, op-
position of the muscles of inhalation and exhalation, or
improper coupling of the breath stream to the nasal pas-
sages as a result of palatal paresis. If the student lacks



1. Does the student require assistance of
nonvocal programming?

More information required l Not appropriate
for decision making YES at this time

2. Does student require verbal facilitation
programming, or nonvocal programming?

v v

Verbal Facilitation
Programming
— Construction of verbal and manual

Nonvocal
Programming

language
— Fade use of manual 4
3. Which category of nonvocal communica-
tion is appropriate?
Manual Communication Communication
Communication Board Code
4. Which language system is 4. Which language system is 4. What response mode is
appropriate? appropriate? appropriate?
— SEE — Objects
— ASL — Photos
— AMERIND — Magazine
— Gestures — Pictograms |
— Line drawings
— Blissymbolics 5. What will be the means of
\ / — Traditional Ortho access?
— Letters
+ — Direct selection
6. What should be the initial — Scanning
vocabulary selections? — Encoding
4
7. What is order of initial instruction con- 7. What is order of initial instruction con-
sideration? (manual) siderations? (communication board)
— Yes/No _ — Yes/No — Board display
— First vocabulary : — Summoning signal - Symbol size
— First vocabulary - Symbol placement
- Generalization (portability)
FIGURE 1

Steps in Consideration and Implementation of Nonvocal Language Programming
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control of breathing or breath-stream management be-
cause of release phenomena or inability to inhibit primi-
tive reflexes, the physical therapist may be able to select
reflex inhibiting postures that will allow the student to
exert voluntary control over the breathing mechanism.
The objective is for the student to eventually inhibit the
interfering reflex phenomena in the absence of the reflex
inhibiting postures.

According to Mecham, Berko, Berko, and Palmer
(1966), voice difficulties require only the ability of the
examiner to recognize normal voice patterns and quality.
To assess adequacy of voice for communication pur-
poses, they have suggested the following questions:

— Are intensity and intensity-change adequate to
meet the needs of the average speaking situation?

— Is the pitch flexible and appropriate for the age
and sex of the individual?

— Is the quality unusually nasal or hoarse, etc.?

— Can a steady tone be prolonged at least 10 seconds?
— Are variations in the voice pitch and intensity
smooth and controlled or jerky and irregular?

— Do prosodic aspects of the voice sound normal, or
does the student sound like he/she has a peculiar
accent?

— Can the student coordinate voice with articulation
(i.e., produce appropriate voice for voiced sounds
and eliminate voice on voiceless sounds)?

— Does the voice sound metallic or raspy?

— Does voice pitch break into a falsetto occasionally?

The primary question to answer when evaluating voice
production is not whether the voice quality is within
“normal” limits as measured against the general popula-
tion, but whether the voice quality deviates sufficiently
to mask out intelligibility of speech articulation. A
student who may sound strange as a result of a voice
quality deviation, but who is still intelligible to naive
listeners, would probably not be a candidate for a
nonvocal communication system. For students exhibit-
ing voice qualities that interfere with speech articulation
intelligibility, a period of trial voice therapy would be the
probable choice before making a decision regarding a
nonvocal communication system.

3. Current cognitive functioning. The relationship of
the emergence of an individual’s intentional communica-
tion (i.e., gestures and holophrastic speech) with the
attainment of Stage V of the sensorimotor period (Piaget,
1952) continues to receive the attention of language
researchers (Bates, 1976; Bates, Camaioni, & Volterra,
1975; Ingram, 1981; Reichle & Yoder, 1979). Chapman

and Miller (1980) have suggested that mastery of Stage V
is a prerequisite to successful use of an auxiliary com-
munication system. With mastery of Stage V the student
has developed a number of cognitive abilities. The
abilities of attending, imitation, and an understanding of
causality are of primary importance to the coordination
of communication and are considered to be prerequisite
to effective communication programming.

Attending is a basic cognitive function that involves
the ability to focus upon an object in space visually,
auditorially, or tactually, and track the object as it
changes position. Attending is essential for the instruc-
tion of a nonvocal system. For example, in the case of a
manual system, the student must be able to visually
attend to the individual who performs a sign. In the case
of a communication board system, the student must be
able to attend to the symbols that appear on the board.
Furthermore, nonvocal systems with deaf-blind students
require attention to tactile stimuli.

Associated with the prerequisite ability to attend is the
ability to perform successful imitation. Prior to auxiliary
communication instruction, the student must be able to
imitate motor responses. These may be either the motor
responses necessary for imitation of a manual sign, or
imitation of the movements used in selecting a symbol
on a communication board.

Although attending and imitation are practiced during
earlier sensorimotor levels, the higher order language
prerequisite of recognition of causality does not come
into place until mastery of Stage V (Piaget, 1952).
Causality is the ability to understand the relationship
between cause and effect. With mastery of Stage V, the
student not only understands that his/ her behavior will
have a consequence that alters the environment, but also
realizes that tools may be used as part of his/her
behavior to produce a desired effect. For example, the
child pulls a small rug to retrieve an out-of-reach object
resting on the rug (Flavell, 1977); the child understands
that a spoon can be used to get pudding from a bowl to
his/her mouth. Similarly, gestures and holophrastic
speech must be understood by the child as tools (the
means) to produce a desired effect (e.g., pointing to or
saying “cookie” prompts another person to give the child
a cookie). This recognition of the use of language as a -
tool for change is essential to intentional communication.

Complex or expanded language ability (i. e., beyond
the one-word stage) is associated with mastery of Stage
VI of the sensorimotor period (Bates et al., 1975;
Ingram, 1981). Stage VI is the culmination of the
student’s ability to “reproduce an absent model through
memory” (Robinson & Robinson, 1978). This ability is
characterized as an understanding of object permanence.



Object permanence is demonstrated by a student’s under-
standing that when a stimulus disappears from the
visual, auditory, or tactual field, it still has existence.
Language becomes the symbolic representation of absent
objects or concepts. The understanding that a concept
exists in the absence of an immediate referent enables the
student to use language representationally to effect
environmental change. With the understanding of object
permanence, the student’s verbalizations and gestures
are no longer stimulus-bound.

Coincident with mastery of sensorimotor Stage VI,
breadth of vocabulary and length of utterance increase
(Ingram, 1981). Therefore, to consider whether a com-
munication system should involve expanded vocabulary
and multi-word utterances, the degree of a student’s
understanding of object permanence should be con-
sidered.

4. Previous verbal training attempts, student age, and
remaining instructional time. Before initiating nonvocal
training, one must evaluate the data resulting from prior
instructional attempts at verbal language training. The
teacher and the speech pathologist must make a determi-
nation that, after good faith efforts at verbal language
instruction over time, the student has not made expected
progress (Scheuerman, Baumgart, Spisma, & Brown,
1976). Within the analysis, the teacher and clinician must
decide if they also have been able to deal effectively with
interfering behaviors, such as stereotypic behaviors, to
validate that these have not been the cause of delayed
language acquisition. Elimination of interfering behav-
ior should be addressed prior to a change in language
training approaches.

It is also necessary to determine whether lack of
progress or attempts at communication may be attrib-
uted to inhibition for emotional rather than cognitive/
language or production reasons, If so, intervention to
meet the social/emotional needs of the student may be
necessary before beginning a nonvocal program.

Consideration of chronological age in relationship to
developmental age or cognitive level is necessary. A rea-
sonable delay in acquisition of verbal language should be
expected as a function of the student’s diminished level
of cognitive functioning. The student may reach a
chronological age or grade level at which the expectation
of verbal competence is not reasonable given that the
time remaining in the educational setting is so limited.
At this point, the immediate need for functional com-
munication takes precedence over continued emphasis
on verbal language training and requires initiation of an
alternative communication program.

5. Analysis of current expressive and receptive lan-
guage levels. If a significant discrepancy between expres-

sive and receptive vocabulary exists, a nonvocal system
should be considered. That a student understands a
larger vocaulary than he/she uses is not unexpected. But
a comparative assessment of receptive and expressive
vocabulary that reveals a significant expressive lag may
indicate the presence of production obstacles, particu-
larly when the lag is as much as two years. A nonvocal
system can circumvent product impediment. Thus, for
students with significant expressive/receptive discrep-
ancy, a nonvocal system should be considered as a
means toward recognizing language potential indicated
by the higher receptive measure.

6. Recognition of the student’s current attempts at
communication. Prerequisite to initiation of a nonvocal
program is the student’s recurrent attempts to communi-
cate (Vanderheiden, 1981). These attempts may be recog-
nized by the presence of metacommunication, functional-
motor communication, or differentiated vocalizations.

Metacommunication is evidenced when the student
responds in recognizable, consistent patterns to changes
in his/ her environment. These responses may be vocali-
zations such as crying when in discomfort and laughing
when being tickled. Metacommunication indicates ex-
pressive communication at the most elementary level.

Functional-motor communication is evidenced when
the student uses motor behavior to indicate wants or
needs. This may be represented by students’ pointing to
desired objects or pulling the teacher in their direction.

Differentiated vocalizations are consistent pairings of
nonstandard phonations with objects and experiences.
Because of their pattern of association, they become rec-
ognizable as expressive cues for environmental referents.

Decision Step 2:
Should a Verbal Facilitation Program be Initiated?

An augmentation program of nonvocal techniques is a
temporary support system. Its purpose is to facilitate
verbal communication for a student with an intact vocal
mechanism. The primary instructional goal, therefore,
remains that of verbal competence.

Selection of a facilitation approach rather than a full
nonvocal approach may be considered if current verbal
language usage is limited as a result of (a) poor articu-
lation or other intelligibility problem, (b) minimal
vocabulary pool, (c) discrepancy between receptive and
expressive capability, (d) minimal degree of language
generalization, and (e) inhibition because of emotional
problems.

Manual signing is a frequently used facilitation ap-
proach. Current data suggest that use of a signing system
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will not inhibit development of verbal language (Harris-
Vanderheiden, Brown, MacKenzie, Reiner, & Scheibel,
1975). In fact, recent studies have reported that signing
may enhance development of verbal language (Grinnell,
Detamore, & Lippke, 1976; Kahn, 1975; Kotkin &
Simpson, 1976; Reich, 1978). Speculation on the facili-
tative role of manual communication involves several
theories. Initiation of a sign may serve as a supplemen-
tary discriminative stimulus for making an oral response.
The sign may give the student a constant feedback loop
for verbal expression, or formation of the sign may
provide a pacing monitor as a guide for production of
verbal language as the sign user pairs verbalization with
the sign. Production of the sign may serve to distract the
student from anxiety he/she has developed or associated
with production of the verbalization.

Because manual systems have been demonstrated to
facilitate the emergence of language, manual communi-
cation is the nonvocal program of choice to enhance a
student’s skills in verbal expression. As verbal responses
increase, manual augmentation is progressively faded
(Schaeffer, 1980; Schaeffer, Kollinzas, Musil, & McDow-
ell, 1977).

Decision Step 3:
Which Nonvocal Category Should be Selected?

After deciding that the student is indeed a candidate
for nonvocal communication training, the next determi-
nation is which of the three categories of nonvocal
communication — manual communication, communica-
tion board, or communication code — would best suit
the needs and capabilities of this particular student. To
make this decision, the following information should be
gathered and considered.

1. Does the student currently gesture? When the
student is making attempts at communication, is this
gesturing to indicate some item that he/she wants or
some feeling about himself/ herself? Indications that the
student does consistently use gestures in this way support
a decision for a manual system.

2. What is the student’s degree of visual acuity? A
student with poorer visual acuity is more likely to be a
candidate for a communication board system. A teacher
cannot alter the size of the signing hand to accommodate
visual impairment, but one can easily alter the size of
symbols placed on a communication board or raise
symbols using clay or wooden cutouts similar to a Braille
concept.

3. What is the efficiency of the student’s imitation
skill? The more efficient the student is at imitating, the

more one would lean toward a manual system. Because
of the complex patterns of movement involved in pro-
ducing a sign, the student’s imitation ability must be
efficient and consistent to ensure accuracy and intelli-
gibility. Alternatively, if the student is less efficient at
imitating, one would lean toward a communication
board. The only imitation required if the student is going
to be a board user is the ability to imitate the single-
symbol selection response the teacher models.

4. What is the student’s fine-motor capability and
range of motion? The more proficient the student is in
fine-motor skills, the more likely a candidate he/she is
for a manual system, as he/she will be able to make the
intricate fine-motor movements necessary for forming
signs. In the case of the motorically limited student, a
board system requires a single operant response by the
student to select the appropriate symbol. In most in-
stances this response will be a pointing response or a
movement to depress a switch. Technological aids can
enhance a simple response (e.g., head movement, puff of
air, slight finger movement) and couple that response
with an electronic board system. While a signing system
may require expansive use of the upper extremities, and
therefore a wide range of motion, a board system may
incorporate technology and prosthetic devices to facili-
tate symbol selection.

S. What is the degree of the student’s memory deficit?
The greater the memory deficit, the more is the indication
for a board system. When the student uses a communica-
tion board, the symbols are static and in constant view.
A board system presents ready recognition memory
cues. A signing system requires the student to maintain
all the signs and all their referents in memory without
concrete retrieval or recall memory cues. Thus, a board
system best assists students who have dificulty with
memory and retrieval skills.

6. What is the degree of necessity, current or potential,
Jor naive communicators to have access to the student’s
communication system? The more diverse the group of
individuals with whom the student comes in contact, the
greater is the need for a nonvocal system that can be
immediately engaged and understood. The need for
access to a large, diverse community supports imple-
mentation of a communication board system. Regard-
less of symbol choice on a board, the printed word
always appears in conjunction with the symbol. Con-
versely, a manual system is efficient only with another
person who is equally fluent in that particular sign
system.

7. To what degree will the student be able to conform
to a traditional system with only minor modifications? A
manual system that must be significantly tailored to the



student’s production capacity is probably not the system
of choice. A manual system requires that the student
learn and maintain a predetermined set of signs. Modi-
fication of a traditional sign system reduces the univer-
sality of understanding of the student’s vocabulary.
Individuals who are unfamiliar with the student’s modi-
fications cannot understand his/ her particular language.
Thus, the audience is severely limited. The pairing of
printed words with symbols on a communication board,
however, enables symbol modification to the maximum
extent necessary for the board user without masking
meaning. When the need for extensive modification
presents itself, a board system is preferable.

8. Do the parents have preferences? Parental agree-
ment and involvement in decisions concerning the non-
vocal system to be used are important. Parental pref-
erence should be taken into account to ensure that use of
the nonvocal system is generalized beyond the classroom
into the home.

Decision Step 4:
Within the Chosen Category, Which Language System
Should be Selected?

Once the interdisciplinary team has selected which of
the three major categories of nonvocal communication is
most appropriate for the student, a determination of the
language system within the chosen category must be
made.

Category of Manual Communication

If manual communication has been selected as the
most appropriate category for the student, the team may
then select from several manual language systems: idio-
syncratic gesturing (Hamre-Nietupski, Stoll, Holtz,
Fullerton, Ryan-Flottum, & Brown, 1977), American
Indian Sign (Skelley, 1977; Skelley, Schinsky, Smith,
Donaldson, & Griffin, 1975; Tomkins, 1969), American
Sign Language (Fant, 1972), or Signing Exact English
(Gustason, Pfetzing, & Zawolkow, 1972). To assist in
making a selection among these systems, two questions
may be asked: »

1. Is one of the language systems currently being used
by an essential community? Is one of these systems
already in general use by the people with whom the
student will come in contact most frequently? Consid-
eration should be given to the system currently being
used by the parents and by teachers and peers in the
school setting. Additionally, consideration should be
given to the system that may be in use in future voca-
tional and community settings. The functional advan-

tage of an immediate audience supports use of a locally

popular system.

2. What is the student’s functional level? The degree
of sign iconicity and grammatic complexity of the lan-
guage system should be matched to the student’s func-
tional level. Iconicity of a sign refers to how much the
sign resembles the item/action it represents. The lower
the functioning level of the student, the greater is the
iconicity that may be required for him/ her to understand
and reproduce a sign. If idiosyncratic gesturing is
selected, these gestures derived from current student
usage will probably have the most meaning for the
student (Nietupski & Hamre-Nietupski, 1979).

Of the standard sign systems, American Indian Sign
(Amerind) operates at a very reduced symbolic level and
is therefore highly iconic (Skelley, 1977). Observers can
interpret Amerind with over 80% comprehension with-
out previous instruction, suggesting a high degree of
iconicity (Skelley, Schinsky, Smith, & Fust, 1974).
American Sign Language (ASL), used by a large number
of deaf persons in the United Staes, retains a higher
degree of iconicity than Signing Exact English (SEE)
(Babbini, 1974). ASL signs represent concepts in contrast
to representation of isolated or individual words as is the
case in SEE. :

The second consideration is the degree of grammatic
complexity within the signing system. Amerind “has no
required grammatical or structural rutes” (Skelley, 1977).
SEE is complex in that it resembles spoken English and
includes inflections of tense and linear syntax paralleling
verbal language structure. Because of its close parallel
with spoken and written English, SEE may be the system
of choice for potential readers. ASL constitutes a sep-
arate language from English (Stokoe, 1970). ASL is a
system that uses signs to represent whole concepts, and it
has its own grammatic rules and structures.

Category of Communication Boards

Within this category of nonvocal communication are a
variety of specific language systems from which to select.
Arranged in a hierarchy from the most concrete to the
most abstract, these systems include the use of objects,
photographs, magazine pictures, commercially made
picture drawings (Maharaj, 1980), line drawings, Blis-
symbolics (Bliss, 1965), traditional orthography (words),
and letters. Selecting from among these systems should
consider the following questions.

1. What degree of representation (iconicity) does the
student need? Moving up the hierarchy, the symbols
become more abstract and, therefore, more representa-
tional. A student who has not mastered the concept of
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object permanence may have difficulty with symbols that
do not “mimic” what they represent. For cognitively
delayed students, highly concrete symbols (e.g., objects,
photographs, magazine pictures, pictograms) may be
more appropriate.

2. What is the need for extended vocabulary and for a

vocabulary that can make discrete differences of mean-

ing? A student with receptive language and cognitive
potential to attain. extensive vocabulary and complex,
multi-word communication is a candidate for Blissym-
bols, traditional orthography, letters, or a combination
of these. This type of system allows students to create a
large number of concepts as language needs arise. The
structure of these systems enables the combination of
symbols to express new concepts, thereby freeing cogni-
tively able students from the constraints of more fixed,
concrete systems.

3. How much time is required to instruct the student
in use of the system? Two studies have investigated the
amount of teacher time required for instruction and the
number of trials to mastery of symbol systems. When
pictograms were compared with Blissymbols, the results
suggested that the iconic pictures are more readily
acquired, maintained, and generalized (Hurlbut, Iwata,
& Green, 1982). When comparing pictograms, Blissym-
bols, and traditional orthography, pictograms were
found to be the most efficient and effective for instruc-
tion, followed by Blissymbols and then traditional or-
thography (Briggs, 1983).

Although a team may select one symbol system, a
student might be able to utilize more than one system as
the board develops. A student might begin with photo-
graphs, but as he/she becomes a more fluent communi-
cator and as cognitive skills develop, the student may
gradually transfer to more abstract, flexible symbols.

Category of Communication Codes

Use of a communication code should be selected when
no other alternative is available. Communication codes
are usually employed with only the most physically
disabled students, or with individuals in a rehabilitative
setting who need a temporary means to express their
needs until recuperation. Codes should be considered for
use only if physical impairments preclude all but the
most rudimentary motor movements.

Codes are transmitted as response modes in the form
of eye blinking or finger and foot tapping, for example.
With mentally handicapped students the language con-
tent may be as limited as allowing for a yes/ no response,
or as complex as using the Morse code with higher
functioning students. Because codes require the listener
to be the initiator of any communication exchange, and

knowledgeable in the deciphering technique, the use of
codes is extremely limited and, therefore, the most
restrictive means of nonvocal communication.

The determination as to what type of code to train is
based on the topography of response the student is
capable of making. Technological advances have made
communication codes unnecessary for most students.
Scanning and encoding systems linked to micro-switches
have expanded what was thought at one time to be limits
prescribed by physical disability. For example, a puff of
breath can now activate an elaborate communication
system. For a more complete discussion of codes and
technological alternatives, refer to Silverman (1980) and
Vanderheiden and Grilley (1975).

Decision Step 5:
What Will Be the Means of Access?

When the decision has been made to utilize a particular
communication symbol/board system, the means by
which the student will be able to access the language
elements must be determined. The three basic techniques
of access are: direct selection, scanning, and encoding
(Vanderheiden & Grilley, 1975).

1. Direct selection occurs under the complete control
of the communicator. Pointing to a specific symbol site
on the communication array, the individual initiates and
completes symbol selection independently. Pointing may
be done by using a body part (e.g., finger), prosthetic
device (e.g., head wand), or technical aid (e.g., light
beam). The appropriateness of a direct selection system
is judged by the student’s accuracy and time efficiency
allowed by the pointing method.

2. Scanning relies on the assistance of someone else or
something else to move a pointing signal across the
communication board. As the signal device moves across
the array of symbols, the communicator issues the
command to indicate when the signal should stop. The
position at which the pointing signal is stopped indicates
what the communicator is saying. Scanning may be as
simple as having the teacher run a finger across the rows
of a communication board until the communicator indi-
cates “stop” or it may involve a technical aid such as a
light pulse that moves automatically across the board
until the communicator flips a stop switch.

When motoric limitations prevent direct selection,
scanning is an option because it requires only minimal
motor response. Any consistently recognizable signal
can be used to “say when.” Although scanning does
accommodate severe physical involvement, it also re-
quires some cognitive skill beyond direct selection and is
a slower procedure.



3. Encoding uses a limited number of communicator
initiated signals that are combined in order to locate the
coordinates of a specific site on the communication
board. Thus, the communicator indicates the code for
the intended word, not the actual word itself. A simple
example of encoding is a board with numbered rows and
color-coded columns. The communicator first indicates
the number of the row of interest and then the color of
. the column containing the intended symbol. The inter-
section of number and color gives the location of the
symbol of interest. Encoding is useful for individuals
with limited range of motion who can use a large
expressive. vocabulary. The advantages of expanded
vocabulary offered by encoding are balanced by the
cognitive demands on the communicator to understand
and use the procedure.

Selection of a symbol accessing technique is based on
the motor function, cognitive capability, and vocabulary
needs of the student. Any method — direct selection,
scanning, or encoding — can be facilitated through use
of technological aids (Vanderheiden, 1978). Before select-
ing a commercially produced, automated system, one
must determine that the student can interact with its
basic format. Therefore, experimentation and practice
with teacher-made access systems are beneficial. Simple
arrays and accessing techniques can always be made
more complex as the student indicates the need and apti-
tude for a more sophisticated communication system.

Vanderheiden and Grilley’s (1975) book provides a
detailed survey of the realm of accessing possibilities
available to teachers. As long as the student evidences a
consistent operant response, some sort of access tech-
nique apparently can be devised. Motor imitation train-
ing may be used to teach students who initially lack
consistent response.

Decision Step 6:
Selection of Initial Vocabulary

When choosing either a manual system or a communi-
cation board system, the following criteria will assist in
selecting an initial pool of vocabulary words.

1. Words should reflect the student’s functional needs
in various settings. Functional words may be determined
by taking an inventory of essential daily activities the
student encounters most frequently, as well as determin-
ing which vocabulary items the student finds reinforcing.
Language elements necessary for an instructional ex-
change (e.g., give me, I don’t know) also should be
included (Grinnell, Detamore, & Lippke, 1976; Hamre-
Nietupski, Stoll, Holtz, Fullerton, Ryan-Flottum, &
Brown, 1977; Richardson, 1975).

2. Words that allow the student to express basic
human needs are necessary. Vocabulary items enabling
communication of pain, hunger, and toileting needs are

- taught to enable the student to alert others and thereby

help to reduce inappropriate behavior. Including “feeling
words” (e.g., happy, sad, angry) allows the student the
basic human dignity of self-expression.

3. The student should be provided with an expressive
mode for his/ her current receptive vocabulary.

4. Inclusion of preferred items will allow a motiva-
tional element for communication. The teacher should
observe whether the student indicates preferences for
certain objects such as a favorite toy.

5. One of the criteria that should be taken into
account for sign selection should be the actual motor
requirements of sign production. Words that are repre-
sented easily help the student experience successful
initial language efforts. Although use of functional or
motivational objects is essential in determining which
signs to train, it should not be the only factor in initial
sign selection (Stremel-Campbell, Cantrell, & Halle,
1977).

Research has identified motor dimensions of signs
that are significant to initial learning. These dimensions
are iconicity, or how much the movement looks like
what the sign represents; taction, or whether there is
contact with the body in making the sign; and symmetry,
or whether symmetrical or asymmetrical movement of
the hands is required to produce the sign. To promote
faster acquisition, initial signs should be symmetrical,
have taction, and be iconic (Kohl, 1981).

6. Words representing general concepts rather than
discrete definitions may be desirable. Initially, generic
terms may be selected when specific item terms are too
difficult to produce either cognitively or motorically
(e.g., one sign or symbol to represent all cookies).

7. An initial vocabulary should take advantage of a
skill or activity the student already has in his/her
behavioral repertoire in terms of conceptualization and
production. For example, initial verbs in any system
should be based on activity that the student has already
mastered, eliminating the need to teach the concept with
the new sign or symbol.

When using a manual system, initial signs should take
advantage of motor responses already in the student’s
movement repertoire, thus eliminating the need to teach
a new movement pattern with the new sign. For example,
the sign for “drink” mimics the actual movement of
drinking from a glass. A student who drinks indepen-
dently has mastered this movement and, therefore,
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should not have difficulty producing the movement
signifying “drink.”

Decision Step 7:
What Is the Order of Initial Instruction?

After the decisions for steps one through six have been
made, instruction can be initiated using the communi-
cation system that has been selected.

1. A student’s first experience with language should
give him/her an immediate degree of environmental con-
trol to clearly demonstrate the function of language. Al-
berto, Briggs, Sharpton, and Goldstein (1981) have sug-
gested that the first phase of instruction should be that of
building in an appropriate yes/no response. Yes/no
instruction is appropriate in both manual and com-
munication board systems. Starting with a yes/no re-
sponse allows the student (a) experiences in which the
functional utility of appropriate communication is made
concrete and may be appropriately reinforced, (b) a
language content that may be immediately generalized
across settings and agents, (c) means to transfer non-
standard communication of yes (e.g., smiling) or no
(e.g., crying) into a more acceptable format, (d) the
functional ability to indicate wants and needs appro-
priately, thus promoting social and emotional control
skills, and (e) a method to discriminate between choice
items at a basic response level, thereby developing cogni-
tive skills through appropriate decision making. The
instruction of yes and no responding may be quickly and
efficiently conducted through the basic instructional
technology of physical guidance procedures and appro-
priate reinforcement techniques (Alberto et al., 1981).

2. If the student is using a board system, the second
phase of instruction builds in an attention summoning
signal. An attention summoning signal is a device that is
easily accessible to the student and is used to indicate to
others that the student wants to communicate. For
example, the nonverbal student may tap a bell to attract
the teacher’s attention. The method chosen as a signaling
source, however, must be used exclusively for that
purpose. The signaling device helps the student under-
stand from the beginning of instruction that his/her
system may be used to initiate conversation as well as to
respond.

3. Instruction of the first vocabulary item is critical.
At this initial encounter, when the sign or symbol is first
presented, the student must learn to make the connection
between representation of the sign or symbol and the
reality of its referent. Nouns are introduced first because
they have the most concrete referents. We suggest that

the first noun introduced be the referent for an item that
was used as a reinforcer in yes/no instruction. If during
“yes training,” the item used to occasion yes from the
student was a particular toy, that toy should be repre-
sented by the first sign or symbol selected for instruction.

4. If alanguage board system has been selected, three
additional considerations must be taken into account in
planning for its use by the student:

a. Size of the symbol. Considering the visual acuity of
the student, one must determine the appropriate size of
the symbols to be placed on the board. A procedure
patterned after the Parson’s Visual Acuity Project (Cress,
Spellman, DeBriere, Sizemore, Northam, & Johnson,
1981) might be followed. This involves teaching the
student a simple discrimination task using a symbol card
for “correct” (a known picture) paired with an “incor-
rect” distractor. Starting with relatively large cards, the
student is asked to point to the correct card. The size of
the stimulus cards is systematically reduced as this task
continues. The point at which the student is no longer
able to make the appropriate response indicates the
point at which the card becomes too small. Therefore,
the size of symbols should be the size of the last correctly
identified “correct” card.

b. Symbol placement and order of instruction. The
general organization of the board is based on the Fitz-
gerald Key (1949). Figure 2 presents suggested sequences
for placement of symbols on an initial communication
board.

(1) Yes, the first symbol to be taught, is placed in the
upper lefthand corner.

(2) No is placed in the upper righthand corner.

(3) Nouns are placed on the righthand side of the
board. Five nouns should be chosen from the pool
of initial vocabulary developed during Step 6. As
previously indicated, the first noun should be the
object used as a reinforcer in yes/no instruction.
The second and third nouns should be two more
concrete objects; and nouns four and five should
be two places, such as toilet and home.

(4) Five verbs are selected from the initial vocabulary
pool. The first verb selected should be “want”
(Keogh & Reichle, 1982). The inclusion of “want”
gives the student a means to differentiate between
object identification and object requests (i.e.,
“apple” identification is differentiated from “I
want apple”).

The second verb suggested is “go.” “Go” may be
taught as the motoric opposite of “want.” “Want”
indicates bringing an object to the speaker; “go”
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indicates movement toward an object. Instruction
may center on discriminating between these two
actions, matching the actions with the symbols.
Further support of “go” comes from the finding
that “go” is the most frequent mover-location
action verb produced by children at the initial
stages of language acquisition (Bloom, Miller, &
Hood, 1978).

(5) The next item instructed is a list of agents. Agent
symbols are placed on the extreme lefthand side of
the board. We suggest that the first agent listed be
“I, me.” The student may then be taught to com-
municate sentences such as “I want . . .” The
remaining four agents should be persons most fre-
quently in contact with the student, such as the
parent, teacher, speech pathologist, and para-
professional.

(6) Placement of adjectives follows next. Initial adjec-
tives should refer to size and color, as they are two
of the three relevant dimensions to which children
first attend when considering new stimuli (Gruen
& Berg, 1973; Lovaas, Schreibman, Koegel, &
Rehm, 1971).

(7) Next is placement of prepositions. The first prep-
ositions suggested for instruction are “in” and
“on.” These are the first prepositions to emerge in
normal language acquisition (Brown, 1973) and
are clearly discriminate opposites.

Following this initial symbol instruction, the student
has a basic 25-word vocabulary selected from the initial
vocabulary pool. This vocabulary contains all the basic
grammatic elements. The symbols are placed so that the
student will be able to move from left to right, makinga
grammatically correct sentence.

No matter which symbol system is used, the printed
word should appear directly above the symbol on each
symbol card. As vocabulary is increased, columns of
syrabols may be extended or doubled depending on the
size of the board. Color coding word categories (e.g.,
agents — yellow, verbs — red) will assist the student’s
rate of scanning the board for a particular symbol.

Figure 2 is a standard starting format in a communi-
cation board design. Though this figure represents a
typical format, the student’s range of motion must be
taken into account when planning specific symbol place-
ment. A board should always be arranged to facilitate
the student’s ease of selection. For example, if a student
has a pointing response that is functional solely in the
lower right quadrant of the board, symbols should be
placed in that quadrant only. If a student is using eye
pointing for symbol selection, the space between sym-
bols may be exaggerated for greater clarity.

When adapting the symbol layout, care should be
taken not to reinforce any inappropriate primitive re-
flexes (e.g., asymmetric tonic neck reflex). A student
should not be asked to use a primitive reflex to point.

Additional functional symbols may be added to a
student’s board. One example is to include a represen-
tational stick figure in the lower lefthand corner (note
Figure 2). By pointing to arm, leg, etc. on the stick
figure, the student is able to talk about specific body
parts. This symbol, therefore, provides a space-efficient
means for identifying body parts quickly (McDonald,
1980). Also, a number line placed across the top of the
board and an alphabet across the bottom allows a
student information to use in the communication process
or can serve the teacher as instruction continues. Cog-
nitively capable students will use the number line in
academic as well as informal responses. Using the letters
to spell new words vastly increases the number of
concepts a higher functioning student can generate.

c. Portability. A major consideration in the develop-
ment of a communication board is to make sure the
student can handle it without difficulty. Limited port-
ability reduces the student’s opportunities for functional
use of the board. Ready access to symbols is necessary to
ensure spontaneous, continuous, and generalized use of
communication.

To devise the most functional design, the team should
consider the student’s manipulation and mobility skills.
Popular arrangements include fixing the board to the lap
tray of a wheelchair, adding a shoulder strap to the
board so it can be turned easily, or enclosing the board
within a file folder. For students who are unable to
position the board themselves, the attention summoning
signal may be used to express, “I want to talk; please
place my board so that I may use it.” Ensuring that
students can use their boards whenever they wish is
necessary not only to increase their desire to use the
board, but also to encourage others to interact with their
special language programs.

As the student comes to use an increasing number of
symbols, specific mini-boards may be developed to
increase portability. For example, the student may carry .
a card in his/her wallet displaying only the symbols
required in using public transportation. Mini-boards
may also be developed to accommodate unique vocab-
ulary requirements for a particular setting. For example,
the student may have a board that displays symbols
needed in the vocational setting or for grocery shopping.

AUTOMATED COMMUNICATION

Technology supplies an extensive variety of access and
output modes that may be combined to create a fully
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automated communication system. Matching the appro-
priate system to the student is essential to ensure that
(1) the system is functional and (2) the cost is justified.

Before considering an automated system, the student’s
positioning needs must be determined and accom-
modated. After functional positioning has been devel-
oped, the teacher/clinician should experiment with the
accessing techniques described in Step 5. Prior to in-
vestigation of commercial products, an accessing tech-
nique based on the student’s cognitive ability and re-
sponse mode should be identified and trained so that the
student is proficient with some form of teacher-made
communication system. This assures that functional
communication is not delayed while awaiting a specific
technology, and it provides a basis for choice among the
broad spectrum of commercial products.

Factors in Evaluating Commercial Systems

When evaluating commercial systems, several factors
must be taken into account. The system should be
adaptable to accommodate the customized positioning,
accessing, and symbol array required by the student. The
system should be flexible to keep pace with expansion of
the student’s vocabulary. And it should be applicable to
a variety of uses (e.g., peer interaction, telephone con-
versation, written message recording).

Also, portability is essential to ensure that the system
has generalized utility. The user must be able to trans-
port it to a variety of settings. Systems that may be
mounted on a wheelchair have an obvious advantage to
nonambulatory students. In addition, a system that has a
built-in call signal increases its interactive potential
across settings.

Durability is mandatory. A system should be re-
sistant to damage from moisture and impact. This
feature is required by users who experience uncontrolled
drooling and involuntary movement. Several systems
offer additional protective coverings to enhance dur-
ability.

Related to durability is the requirement of appropriate
service and warranty. If a system is damaged, the
distributor/ manufacturer must have reasonable repair
and replacement guarantees to establish that the system
will be useful over time.

Expense is a significant factor. Careful analysis is
required to determine whether the specific features made
available through technology are necessary. In many
cases, a totally functional communication system can be
constructed without having to resort to commercial
communication packages and, thus, without the expense
of current automated systems.

Most importantly, the student must recognize the
advantage of automation. A system that the student
views as neither desirable nor functional will not be used
optimally. Therefore, the student’s input and attitude are
controlling factors throughout the decision process.

Examples of Commercially Produced
Automated Communication Systems

Names and addresses of manufacturers of the systems
discussed below are provided at the end of this article.
This sampling of products indicates the variety of sources
available.

Both Voc Aide (Texas Instruments) and Handivoice
(Phonic Mirror) provide a fixed array of vocabulary
items. Mode of access is by direct selection, and output is
auditory. Because the vocabulary items are predeter-
mined, the expressive repertoire may not match the
user’s level or needs. The feature of auditory output,
however, enables users to interact with any listeners who
are not hearing impaired. Therefore, these devices facil-
itate peer interaction since output is heard and not read,
removing the requirement of normal vision and reading
ability.

Versa Scan (Prentke Romich Company) and Zygo
Model 16 (Zygo Industries) provide a format for access
by scanning. The user determines the vocabulary array.
Both systems utilize a light pattern to scan. Versa Scan
employs a circular scan; Zygo Model 16 utilizes row/
column scanning. Vocabulary items are superimposed
over each device and may appear in any form (pictures,
symbols, words, letters). The receiver identifies the out-
put as that item which corresponds to the light cue.
Thus, these systems are functional only for communica-
tion with individuals who have adequate vision and
cognitive skills to interpret the illuminated symbol. At
the same time, however, the scanning and flexible vo-
cabulary features enable Versa Scan and Zygo Model 16
to be utilized as an expressive system for students with
significantly impaired motor and cognitive ability.

The Canon Communicator (Canon USA) and Sharp
Memorwriter (Sharp Electronics) utilize direct selection
of letters on a keyboard to produce printed communica-
tion, which is displayed on a tape printout. The Sharp
Memorwriter also includes a calculator dimension. The
requirement of generating words and sentence structure
limits these two systems to individuals without signifi-
cant cognitive impairment. The permanent printout of
communication is certainly a useful feature for those
who are able to use these systems.

The Autocom (Prentke Romich) and Express 3
(Prentke Romich) offer a selection of access modes
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(direct or scanning), a flexible vocabulary (programmed
by the user), and a variety of output modes (auditory,
printed tape, or liquid crystal display). An additional
feature is that these systems may be linked to a computer
(Apple) to program input or receive output. Not sur-
prisingly, the significantly increased versatility and so-
phistication of these systems is accompanied by signifi-
cantly increased expense.

When to Invest

In some cases, the expense of a commercial com-
munication system is balanced by its benefits to the user.
But first, the student should have mastered some teacher-
made system demonstrating that positioning and poten-
tial accessing technique have been addressed. The family
must be able and willing to maintain and reprogram an
automated system when the student leaves the school
environment. The communication skill of the student
should have reached a level of maturity to ensure that
the automated system will not become obsolete soon
after its adoption. The student’s vocabulary needs should
have exceeded the limits of what is available using
teacher-made systems.

Finally, at some point the student’s need for interac-
tion with others or with information processing equip-
ment may be met only by an automated system. When
the student’s needs exceed what the teacher or clinician
canaccommodate, a commercial automated system may
be considered.
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Zygo Industries, P.O. Box 1000, Portland, OR 97207

CLASSROOM
FORUM

Beverly Dexter
Lynchburg College

| teach in a middle school program for
learning disabled students and am currently
working toward having several of my students
mainstreamed into the academic areas with
their peers. These students are capable of
keeping up with their classmates, but they will
still need special help from their teachers in
order to meet the classroom requirements.
What are some suggestions | can give to their
classroom teachers to help make everyone
more successful in this new venture?

One of the primary concerns of your teachers will
probably be the capabilities of the students you are
recommending for placement in the classroom setting.
Since you have stated that these students have the
necessary capabilities, you will probably want to indicate
to the teachers why you think regular classroom place-
ment is best for these students right now. Your ex-
planations should be highlighted with samples of work
completed in your room, along with other relevant
observations concerning your students’ learning behav-
iors. This will give you an opportunity to discuss each
student individually and to explain to each teacher the
learning characteristics of these students. Although the
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strengths should definitely be emphasized, don’t forget
to point out the weaknesses also. Be sure to do this in a
realistic manner so that the regular teachers will not feel
that they have been “sold short” on a student’s abilities
when the student shows signs of frustration or failure.
You might review the learning problems the student
has experienced in the past and use these as a basis for
comparison with the current level of success. Share with
the teacher the techniques you used during your work

with the student, but remember that the regular teacher

may not be able to duplicate all of these methods within
the structure of his or her classroom. Discuss with each
teacher any adaptations that seem feasible, pulling from
strengths you perceive in the teacher that will benefit
your student. Remember, mainstreaming is a two-way
street, and positive reinforcement is necessary for success
in teaching as well as in learning.

One problem that often concerns teachers in this
situation is the student’s apparent inability to become
organized — to “get his (her) act together.” Many
learning disabled students just do not have a system for
organizing information. Over the years they have learned
scattered pieces of information or splinter skills that they
have been unable to piece together into a meaningful
whole. Thus, their performances have been inconsistent
— a skill is here today and gone tomorrow! They have
struggled with a lot of “hunt and guess” activities in
order to survive academically, yet they have frequently
failed to learn or retain what they experienced during
learning activities. After a while, their response to new
learning situations becomes one of “I can’t do it” because
of their high rate of failure in similar situations.

These students will need directions for tasks spelled
out clearly for them. They should be told the reason for
learning a new skill, both the immediate and long-range
goals for mastering the skill, and what must be done to
master it. Task cards outlining the above m?l\}) be useful
for both the teacher and the student. These may even be
used to check progress during the learning process, and
the students could then be encouraged to keep track of
their own progress individually.

Self-checking is only one way of providing feedback to
the student on progress, but it is one that encourages
independence and responsibility in the student for his or
her own learning. Another way, the most frequently
used, is to grade or mark errors on papers, homework
assignments, worksheets, and so on. This can be defeat-
ing to both the student and the learning process if errors
are only marked incorrect, without any explanation or
opportunity for feedback to and from the student. One
way to improve upon this method is to have the students
turn in their work in pencil; then, mark the errors also in

pencil. Give the student a chance to erase the incorrect
answer and try again for the correct one. Before this
system is implemented, however, you should understand
that the technique is useful only when the teacher feels
confident that the student knows the correct answer or
can find it through a meaningful activity. If the student
merely guessed in the first place, he or she will likely
guess again — and again guess incorrectly!

Variations of this method may be introduced to the
students as they become more independent in the learn-
ing process. For grading purposes, the number of pos-
sible points for a corrected answer may be reduced each
time it is corrected. Or the incorrect answer may be
indicated but the student is not to erase it; instead, he or
she places the correct answer next to the incorrect one
originally selected. This may also cue the student as to
where he or she made the mistake the first time. The
corrected paper should then be graded as soon as
possible after the student has made all corrections. The
corrected paper should be discussed in terms of where
the student made the mistakes, why they were made, and
possible activities that will help prevent making the same
mistake again.

The latter activities should be carefully developed so
they do not emphasize rote learning merely for the sake
of later recall that is not meaningful to the student.
Overlearning can be a useful tool to the learning disabled
student, but it should not be confused with “overkill,” in
which busywork and the like become monotonous and
unnecessary drill. Further, although practice makes per-
fect, the practice must first be done correctly. Many
learning disabled students spend as much time having to
unlearn incorrect responses as they do trying to learn the
correct responses. Much time can be saved if the student
is taught in a manner that ensures learning the skill
correctly in the first place.

Finally, one should recognize that “individualized”
does not mean individual or one-to-one instruction,
despite common belief to the contrary. Rather, it means
trying to meet a student’s individual learning needs and
providing instruction to meet that end. Students do not -
have to be taught alone in an isolated setting. Many
times they can learn just as well (or even better) when
placed in a group that is not quite on their own level.
After all, are any two students exactly on the same level
at the same time with the same general learning needs
and interests? The trick is to find a group of students on
similar levels, with similar learning needs and interests.
This can be done only through conscientious observa-
tion and assessment of each student. Thus, what is
recommended for the learning disabled student is also
recommended for all students.



