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A 3-year study on the use of tangible symbols {i.e., objects and pictures used as symbols)
by 41 children with a variety of handicapping conditions was coenducted to foliow up on an ear-
tHier study by the authors that revealed thelr ulility for children who are deafblind. The vast major-
ity of participants learnsd o use tangikle symbols, allowing them: to overcome the restrictions
imposed by gestural communication. A number of the participants progressed beyond tangi-
ble symbols and learned to use abstract symbol systems, including speech. A few of the par-
ticipants did not learn 1o use tangible symbels during the time span availabie for intervention.
Data describing the progress of participants are presenied. Participants are grouped accord-
ing to cutcome, and the characteristics of each group are discussed in terms of the communi-
cation skills of participants as they beagan intervention.
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Children without disabilities go through a period of
communicating very effectively using gestures and
vocalizations before they learn to use spoken words.
Although such presymbolic communication can be
extremely effective, it limiis the communicator to the
“here and now.” Gestures may be used to make ref-
erence only to physically and temporaily present top-
ics—referents that may be pointed io, looked at,
and/or touched. Symbolic communication, on the
other hand, aliows reference o physically and tem-
porally distant entities. Symbols, in other words, can
be used io refer to objecis and events ouiside the
bounds of the immediate context. Typically, childrer
begin using abstract symbals in the form of spoken
wards within the first year of iife.

It is now widely assumed that a generic ability to
communicate, realized initially through presymbolic
communication, is the basis for iater language acgui-
sition (Bates, Camaioni, & Volterra, 1975). However,
previcus research with individuals who have sensory
impairments, mental retardation, and other severe dis-
abilities has revealed tha: the acquisition of a gestural
repertoire is not necessarily a sufficient basis for the
acquisition of abstract symbolic communication (Row-
fand & Schweigert, 1988, 1998; Wilcox & Shannon,
1998). Many individuals w:ith severe disapilities who
spontareousty learn to communicate through ges-
tures are not able to maks the leap toc communication
using abstract symbols such as spoken words or man-
ual signs {(MclLean, Brady, & MclLean, 1896; Rowland
& Stremel-Campbell, 1987}, These individuals seam
to stumbie over the concept of a one-tc-one corre-
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spondence between an arbitrary scund (i.e., a spoken
word) or motion (i.e., a manual sign) and its referent.
Tne problem that many incividuals have in bridging
the gap belween gesturss and abstract symbols may
be affected by cognitive impairments involving mem-
ory capacity and representational ability. Other factors
that may affsct the use of speech or sign language for
expressive communication include gross and fine
motor limitations. The research reported here
addressed the development of symbolic communica-
tion in children with multiple disabilities who experi-
enced a vanely of impairments that prevented them
from using abstract symbols.

Pravious Research

Some vears ago, we conducted initial studies on the
use of a conceptually concrate symbotl system that we
calied & “tangible symbol system,” described in this
journat (Rowiand & Schweigert, 1988) and elsewheie
{Park, 1885, 1997, Bowland & Schwsigert, 1890,
1996). Tangible sympols, as we have described them
previously, include both thres-gimensional symbols
{objects) and wo-dimensicnal symbols {(pnotographs
and line drawings). The use of objects as symbols
was not entirely new when we began this research; it
seems (o have been an cutgrowth of van Dijk's work
with children who are deafblind® (1368, 1867}, which,

The term “deafbiind,” used in this paper to refer to individuals
with significant heanng and visual impairments is an accepied
term in the field of deafblindness in North America,
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in turn, was based on the theories of Werner and
Kapian {1863). A number of authors have addressed
the use of “objects of reference” (Bloom, 1890; Ock-
elford, 1992), most frequently within the context of
“activity boxes,” “anticipation sheilves,” or “calendar
systems” (Joffee & Rikhve, 1891; Stillman & Battle,
1884; Umhokz & Rudin, 1981}, often targsating indi-
viduals who are deafblind (Ergleman, Grifn, &
Whesler, 12908}, The use of object symbols s often
restricted to receplive communication, with the sym-
bols used strictly as cues for forthcoming activities.
Plcture symbols such as line drawings and pho-
tographs are more commonly used as symbols for
both expressive and recepiive communication {&.g.,
Bondy & Frost, 1984; Heller, Allgood, Ware, &
Castelle, 1996; Johnsonr, 1884; Schwartz, Garfinkie,
& Bauer, 1998), often in conjurction with a voice out-
put communication device {(Heller, Alberie, & Bowdin,
1985; Stephenson & Linfoot, 19863, b).

Tangibie symbols inciude both three-dimensional
and wo-dimensional symbois that are created to su't
tne sensory and cognitive abilities as well as the expe-
riences ¢f individual users. A {hree-dimensional sym-
bol may be construcied from materials identical to
those of which the actual object is made and that the
user would routinely handls in interacting with it. Sim-
ilarly, photographs may be taken or iire drawings
made of specific preferred objects, peopie, or activi-
ties. Tangible symbols co not come prepackaged in
maost instances, although an exception involves users
who are capable of understanding generic lins draw-
ings or shotographs that may bs purchased commer-
cially. Exampies of tangible symbols associated with

TABLE 1: Types of Tangible Symbeols and Some Examples

a continuum of levels of representation ranging from
identical objects 1o line drawings are presenied in
Tebig 1.

Tangible symbols make relatively low demands on
a Jser's cognitive abilities, inclucing memory and rep-
resentatioral skil's, as compared to abstract symbaols.
Trhsy are permanent symbols, reguiring only recogni-
ticn out of an array of symbois, rather than recali from
the user's memory, Tangible symbols gre manipula-
ble, so that they may be heid oy the user, given to g
receiver, or placed next to the referent (Blacnman
[1891] suggesied the imporiance of concrete manip-
utatives in symbol training}. Their selection requires
orly a s:mpie mctor response, such as pointing,
touching, picking up, and extending, or evan eye-gaze
{for users with severe orthopedic impairments). Tan-
gible symbols bear an obv:ous perceptual relation-
ship to their referents; thus, minimal demands are
sleced on users’ representational skills, since the rela-
tionshins between symbols and their referents are
guite apparent. The above properties apply soth to
thrse-dimensional and tc many two-dimeansional sym-
bols. Tangible symbels thal are three-dimersional are
urigue in that they are a:so tactually discriminable
and thus are especially appropriate for individuals
without sight.

[n summary, as we use the word fangible, it
embraces two major properties. First, the symbols are
tangible because they are permansnt and can be
tcuched or manipulated. Second, the symbols are tan-
gible because there s a history of correspondance
between each symbo! and its referent that has a per-
ceptual basis for the individual user. Even ir the case

Level of Aepresentation Referent Symbol
Three-dimensional lcentical object Raisins A few raisins glued to piece of cardboard
Partial or ascciated object Bolt A hoit is shrink-wrappsd onto cardboard backing
Shos Shoelace
Bicycle Handle gnp
Carfout Car key
One or iwo shared features Pretzel Thermoform (thin plastic impression) of pretzel (shares shape
and size with referent)
Creatsd association Work table Hibbed rubber mat s attached o table: a smalt piece of
the mat serves as the symboal
Cafeleria Wooden appie shape is attached to cafeteria door: a simular

Two-dimensional Colored photographs
Black and white photographs
Colorec line drawings

Black and white line drawings

apple shape servas as the symbol
Ssif-explanatory
Self-explanatory
Sglf-explanagtory

Self-explanatory
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where an association has been created between a
tangible symbol and a referent (because there is no
logical symbo! available), a percspiual association
exists for the user because the created symbeol has
been repeatediy asscciated with the referent through
receplive exposure priar o its infroduction as a sym-
bot for exprassive communication. All of the properties
listed above suggest that tangible symbols may be a
viable alternative for many individuals who do not
appear to be readily able to acguire abstract symbols
at their current stage of development.

Our approach to the use of tangible symbols
embraces the receptive and expressive communica-
ticn of a variety of functions in a systematic ye! flexi-
ble sequence. This sequence accommaodates the
needs and abilities of individuals who may not be able
to see, who may not understand pictorial representa-
ticns, and who may use a variety of ways to indicate
a symbol to the communication partner. Learning
always takes place within highly motivating and func-
tional routines and during the transitions between
such routines. Systemalic and unambiguous daia
must be collected to ascertain that the learner truly
comprehends the meaning of each tangible symbol
and is using the symbels communicativaly. Detailed
instructional strategies ars described in Rowland and
Schweigert (1890, 1996; www.tangiblesymbaols.org).

Our earlier research conducted with children who
were deafblind was extremely encouraging. All of the
pariicipants iearned to use tangible symbols o one
degree or another. We have managed to kesp in
touch with many of those participants over the ysars
and have learned that a number of them sventually
progressed to using more conventional and absiract
symbol systems, Time and again, cuy experience has
shown us that it is impossible to predict how far down
the road toward conventional communication an indi-
vidual with ssvers or mulliple disabitities may
pregress if given appropriate, systematic, and long-
term intervention.

The research reported here spanned 3 years. Tne
overali obiective was 10 “push the envelope” by exam-
ining & wide range of children who might benefit from
using tangible symbols expressively. That is we
wanied to determine whether children experiencing a
broader range of disabllities than those who had par-
ticipated in our earhier studies might benefit from
using rangibie symbols. This research addressed two
major hypotheses: (a} that tangible symbols have
applicability beyond that examined in our earlier work
and (b} that some children who learmed to use tangi-
ble symbois might subsequently learm to use abs'ract
symbols.

METHOD

The project was designec to document the efficacy
of tangible symbol systems instruction as a means of
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symbolic communication for a wide variety of children
experiencing significant disabilities. We documented
the performance of students who received diract inter-
vention from project staff and also conducted foilow-
up observalions 1o explore the maintenance of effects
and the long-term potential for tangible symbois to
serve as & bridge tc the use of more conventional and
absiract symbol systems. This research was accom-
plished in the midst of the typical activities that cccur
in public school classrooms and with alt of the inter-
vering variables that coliids in the life of a child with
significant disabilities. These ssllings provided all of
the advartages and disadvantages of any “natural”
research setting.

FParticipants

Participants were recruited from public schools in
Portland, OR and Vancouver, WA. The project was
gxpiainad {o wnierested spacial education program
supervisors. Teachers and speech-language pathol-
ogists in those programs then recommended children
for the project each vear. Our major criterion for car-
ticipation was the spontaneous and meaningful use of
10 or fewer abstract symbols for expressive commu-
fication.

Fifty-two children were accepted into the project
over the course of its 3 years. based on recommen-
daticns by teachers and speech-language patholo-
gists and with parentai consent. In the end, because
of families moving or the ghysical instability of the
child, a total of 47 children in 13 different classrooms
and 9 different schools actually received direct inter-
vention through the project.

Fifteen siudents were acceptad into the project and
received infervention in vear 1; in vear 2, 17 new stu-
dents recelved intervention; and in year 3, 15 more
received intervention On averagse, pariicipants
received 8.5 menths of intervertion. Of the 47 stu-
dents who received intervention, complete seis of
data {defined as ai least four monthly videctapes of
intervention completed) were availabie for 41, and the
results reporied here are based on the performance
of those 41 swdents. The maost common reason for
incomplete data was high abssnteeism on the stu-
dent’s part.

Demographics on the 41 participants appear in
Table 2. Although their ages ranged from 3 to 18
years, the inean age was 6 vears, and 29 of the chil-
oren were 5 years of age or vounger. Twenty-four of
the students were males and 17 were females. The
children as a group experienced combirations of the
following major handicapping conditions: mental retar-
dation (9}, developmental delay (32}, visior impair-
ment {23), hearing impairment {8}, autism (9), orthe-
pedic impairment (23). selzure gisorder {8}, and
medical fragility (8}, Cognitive delay was demon-
strated by all participants. (Typically, only children 6
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years of age and older would receive a diagnosis of
mental retardation?; for younger children with cogni-
tive delay, a diagnosis of developmental delay® is
more often madse.) All but five children experienced
muitiple disabilities. In terms of eticlogy, a number of
the participants had rare syndromes or genetic abnor-
malities about which little is known by either the med-
ical or educational professions. Two children hadg
experienced traumatic brain injury a&s young children,
whereas the remaining 39 children had experienced
disabilities from birth. By far the most prevalent eticl-
ogy listed for this group of children was “urknown”
(23). This is in part relatec to the young ages of many
of the children: we would expect more precise diag-
rioses to be identilied over time, as they mature. All
participants wers being educated in public preschool,
elemertary, middle, or high schocl programs. The
type of educational setling is identified for sach par-
ticipant in Table 2.

The Communication Matrix (Rowland, 1996) was
administered to ail participants prior o intervention.
This instrument describes seven levels of exprassive
communication; the highest level mas:iered by each
particicant prior to intervention Is also provided in
Table 2. The children referred to the project had little,
if any, conventional communication skills. Recep-
tively, their skills were generally imited to the com-
prehension of gestures, facial expressions, tactils sig-
nais, and perhaps fone of voice; most of them were
not able 1o understand speech, printed words, or man-
ual sign language. Expressivsly, soms of the children
could communicate very effectively through gestures,
whereas others had no clearly interpretable inten-
ticna: communication behaviors &t all. Seven students
used a few speech approximations: all seven had an
average of three abstract symbols in their expressive
raperioires, with a range of one to eight symbols, and
two of the seven students had lsarned to use g small
number of tangible symucis prior to this project.

intervention Planning

Initias interventior sessicns were devoted to build-
ing rapport between instructor and child. Durirg the
rapport-building sessions (ususally four o five ses-
sions}, project staff would engage the children i
social interaction in the midst of child-preferred activ-
fties. In these playful contexis, we notad the prefer-
ences each chiid displayed for specific types of toys

Oregon Administrative Rules definition for mental retardation:
significantly subaverage general inteliectual functioning, anc
includes z student whose mtelligence test score is two or more
standard deviations below the norm on a standardized individual
intelligence test, exisiing concurrently with deficits in adaptive
behavior and manifested during the dsvelopmental penod.

*Qregon Administrative Rules criteria for developmental delay:
the child experiences a developmental delay of 1.5 standard devi-
ations or more below the mean in two or more of the developmental
areas hsted in OAR 581-015-03486(3)(a){A)-(E}.

and social interaction, and we could cbssrve first hand
the means with which they chose to express them-
selves. When the init:al assessments, observations,
nreference probes, and rapport-building sessions had
been completed, the intervention program was
designed in conjuncrion with teachers and speech-
language pathclogists. Individualized intervention pro-
grams were deveioped for each child, structured
arcund his or her favorite activities and materails.
intervention programs specified nine specific vari-
ables, described in the sections that follow,

Leve! of Reprassniation

The Levels of Representation PreTest (Rowtand &
Schweiger:, 1880) was administered to determire
what leve! of symbolic representation, if any, was
meaningful to the chiid. This instrument probes the
child’s ability to associate various types of symbolic
reprasentations (as listed in Table 1} with hignly pre-
ferred referents through a matching task. Symbols
were then created as appropriate for sach child, using
materials that were meaningful to the individual chilg.
Children who progressed rapidly were retssted peri-
odically {using the Leveis of Represeniation PreTest)
to see wnether they were ready to move on to a higher
level of representation, including abstract symbols.
Al students without intentional communicative behav-
ior {i.e., those at Communication Mairix Levels | or if)
were initially taught to use presymboiic forms of com-
munrication, and tangible symboels were irtroduced as
they mastered presymbolic behaviors.

Yocabulary

The vocabulary representad by the symbols always
included items that were highly motivating to the child.
Motivating aierals were delermined by conducting
a preference probe involving the systematic presen-
taticn of choices of materials and the coliection of
daia on the relative frequency with which each item
was ciiosen. Preference probes were conducted peri-
odically inroughout intervention to keep abreast of the
child’s changing interssts.

Array Size

Array size refers to the number of symbcls pre-
sented at cne time from which the learner makes a
choice. Array size was manipulated carefully during
the initial stages of intervention to assess each chiid’s
comprehersion of symbois. Generally, intervention
began with one-symbol arrays and moved ragidly to
two- and three-symbol arrays, with some students ulli-
mately sefecting from a whole book full of symbols.

Communicaiive Funcilion

in ali cases, the function targeted initially was
requesting. Some studenis moved on o other fune-

Copvright© 2001 All Rights Reserved
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TABLE 2: Participant Demographics
Age Major Handicapping Educational Communication
Participant  (Yr} Gender Condiitions™ Etiology Setting? Matrix Level*
1 5 M Ol, 8Sh, VI, Hi, DD Unknown sChi il
2 8 i A, MR, Vi, O, 8D. Hi Unknown genetic sSCH i
3 3 i Do, Vi, Gf Intrauterine stroke, microcephaly SC it
4 8 F SD, O, Vi, MR Unknown SCHt Y
5 6 i Vi (Blind), Of, DD Unknown 5CA H
8 11 F Ol Vi, MR Unknown 5CAH i
7 8 Bt Wi, (Blind}, Of, MR Cytomegaiovirus SCn 1
8 4 it Vi, Gt, DD Acuie necnatal hypoglycemia integrated i
9 4 F Do, VI (Blind), Hi Di-George syndromse Integrated Hi
10 4 F SD, DD, Ol MF Hydrocephalus, microlic anemia SC/ il
11 3 F Vi (Blind), DD Structural neural abnormality integrated b
12 3 M Ci, DD. MF Chromosomal abnormality sC 1
13 5 F Of, DD, MF Chromosomal abnormality integrated H]
14 4 F Vi DD Pramaturity SCH ¥
15 4 Y 3D, Cf, Vi, DD Traumatic brain injury integrated il
18 18 F Vi (Bhind), HI, MR Unknown SCA \
17 12 F MA, VI Cytomegalovivus SC it
18 3 ¥ DD, Ot 8D Unknown genatic SC ):
19 4 M Ol, DD, Vi Unknown Integrated H
20 g M HI, Vi DD, MF Congenital abnormalitiss SC/H il
21 3 ] DD Down syndrome Integrated it
22 g F MR, A, VI H Congenital static encephalopathy SC# i
23 5 Y 2D, Ol vl Traumatic brain injury integrated i#}]
24 5 Y] DD, ol Vi Urknown genetic SCA i
25 3 M SO, Of, DD MF Undiagnosed congenital syndrome sC Ht
26 5 F Ol, Vi, DD, MF Unknown sC it
27 3 F SD, O, DD Metabolic disorder Integrated ]
28 4 W A, BD Unknown integrated Hi
29 3 M A, DD Williams syndroma integrated i
30 10 Bl MR, Of, Vi, A Unknown SCH Hi
31 17 ] Cl, H, BD Unknown SCA V'
32 3 M Of, DD Unknown integrated Hi
33 14 F Vi, Hi, MR Unknown SC/ W
34 4 | A, DB Unknown intagrated v
35 4 F A, DD Unknown Integrated ]
35 3 b Do Unknown Integrated ]
37 3 F D])] Unknown integrated v
38 3 M DD Unknown integrated Hi
39 5 M ¥l A, DD Unknown integrated i
40 3 F Of, DD Unknown integrated Y
41 4 F A DD Unknown Integrated v

A& = autism, DD = developmental defay, Hi = hearng impeairment, MF = medically fragile, MR = menta: retardation, Ol = orthonedic impairment. 8D =

sgizure disorasr, V1 = wision impairment.

t1SC = self-contamed classroom, SC/I = self-contained classroom with reverse and/or mamnstream integration opportunities. Integrated = infegrated
ctassroom (at least 50% of students without disabitities)
il = preintenticnal behavicr, il = irtentional behawvior (not intentonally communicative), N = intenicnas presymbelic communicative behavior

{unconventional). 1V = mientional presymbolic communicative behavior (conventional), ¥V = concreteftangible symbols, VI = single abstract symbols, Vit =
comamations of abstract symbols (ianguage)
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tions if they were rapidly acguiring symbols using the
current function, if the environment preserted cppor-
tunities to use a new function, and if the child demon-
strated a need or dasire to use a new function such as
comment/iabel, efc.

Praseniation Format

Symbols were presented in many ways, depending
on the visual scanning and motoric abilities of each
child. For instance. ir soms casss, they wers placed
ir front of a chiid on a table, approximately 10 inches
aparit; in others, they were attached to g strip of card-
poard with & raised edge defiring the limits of the
array; and in sti' others, they were presented in a
book with sach page conigining muitiple symbels.

indicating Response

The behavior that the child was expected to use o
indicate a symbol varied according to the child’s abil-
ittes. Some students pointed o or touched a symbol
while gazing at the teacher; some picked i up and
gave it to the teacher; cthers used eye pointing to
select a symboi, We always recuired the student o
gain the teacher’s attention prior to indicating & sym-
bol {otherw:se, symbo! use might have been ineffec-
tive because there was no receiver); if necessary, we
would teach the student an appropriate attertion-gain-
Ing benavior in order 10 accomplish this (Rowland &
Schweigert, 1988). The means of galning attention
varied. as no one way was approgriate for all students
cr for all situations.

Symboi Combinations

All students began with one-symbo! exprassions,
but some progressed to combining two, three, or four
symbols into one expression.

Levef of Assistance

When a child did not respond o an opporttunity 1o
communicate independently, assistancs was provided
on an individualized basis, always using natural envi-
ronmental cuss in preference to artificial, teacher-con-
trolled cues. Each child’s :ntervantion plan specified
the initial level of assistance to be provided in the
absence of an independent response. i tha? iniial
level of assistance did not elicit the targsied response,
then higher levels of assistance were provided. Phys-
ical assistance (which was considered the most intru-
sive level of assistance} was rarely used.

Comprehension Check and Correction
Procedure

Except when there was only one symbaol from which
to choose (in which case, an incorrect choice of sym-

bol was impossible), a correction procedure was built
into each instructional cpportunity. Generally, the stu-
dent first indicated & choice of objecis by iouching,
poirting to, or gazing at one item presentsd in an
array of two or more items. Once the child ndicated
a choice gesturally, the symbgo! array was presented.
The studen: was then asked to choose the corre-
sponding symbaoi from the array before being given
the desired object. If the student chose the wrong
sympol, the teacher indicated the carrect symbol, but
did not give the desired ifem to the child. Instead,
another epporturity would begin, with another chance
to choose & cesired object and the corrgsponding
sympotl. This procedure, built around hughly motivating
materiais, a cisar protocol, and immediate feedback
as to accuracy, was designed to promote success.
Some siudents experienced inital frustration with the
added requiremens: of the comprehension check, but
this frustration quickly disappesred with additional
exparience, If the frustration leve! appeared {o exceed
the siudents’ motivation for oplairing the desired
chject or activity, we locked for more highly motivat-
ing cholces o present. For students who progressed
rapidly, the format shifted to a more natural sequence
in which the student first indicated a symbol and then
demonstrated comprehansion by selecting the asso-
ciated ohject. Ccemprahension checks were dropped
on a symbol-by-symbo! hasis as acquisition criteria
were reached for eacn symbol. Thus, & student might
choose symboals from an array thatl included several
symiatls for which comprehension checks were no
lohger needed, as well as several other symbois for
which they were still required.

Birect intervaention Programs

Direct intervention generally involved cne-on-one
instruction fram project staff for cne activity {lasting
from 15-20 minutes) out of every day that the pariici-
pant attended school; on average, direct intervention
was provided for 6.5 months per siudent. Staff used
righty prescribed and individualized approaches (as
descriced previously), but they ware grovided in a
natural’stic and spontarsous manner in the midst of
activities that the child thoroughly enjoved. Trial-by-
trial data on the expressive use of tangible symbois
were recorded by steff who conducted direct inter-
vention programs and were analyzed at least weekly
(often daily) to determine what changes needed to be
mads 1o the programs in response to the child's suc-
cesses or difficulties. Programs were changed as
often as was necessary o respond fo a child’s per-
formance. The variables that might be adjusted in
rgsponse to the success or izilure of the child at any
given step of intervention are listed in the Intervention
Planning section of this report. I & child experienced
repaated failure, his or her program would be adjustad
in one or more ways to make it easier to achieve
success. [f a child were succeeding at the current
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teval of intervention, the instructor would "up the
ante” to promote further learning. As children pro-
gressed, & common goal was to shiff the stimulus con-
trol of communicative behavior to increasingly natural
cusgs (Halle, 1987; Rowland & Schweigert, 1893}, itis
important to note that a significant number of partici-
pants did not, initiaily, have clearly intentional
presymbolic behavior (as evidenced by achieving only
Communication Matrix Level | or if). For those chil-
aren, initial intervention efforts centered around teach-
ing them to uss gestures or vecalizations to gain
attention and to make choices or requesis. Al the
same time, we introduced them o the receptive Jse
of tangible symbols as cues for forthcoming activities.
This training !asted, on average, 3.4 months, Once
presymbolic behaviors had been mastered, tangible
symbois instruction was introduced. A narratlive
description of a sample intervention protocol for a stu-
dent who was leaming to use tangible symbois fol-
lows.

Sample Instructional Protocol

in the playroom, the teacher walls for Sammy o
gain her attention by tapping her on the arm. in
response to Sammy’s bid for attention, the teacher
says and signs “What do you want?,” and indicates
an objsct array consisting of the slide, the therapy
balt, and the tricycle. {If necessary, the teacher
assists a student without vision to tactually scan the
array of play equipment.}) Sammy responds by point-
ing to or touching the dasired ilem—in this instance,
the therapy ball. Now that the teacher krows what
Sammy wanis, she indicates the display of tangible
symbols for slide, therapy ball, and tricycle and agan
says and signs “What do you want?” (if necessary,
the teacher assists a student without vision to tactu-
ally scan the array of symbcels) Sammy must
respond by picking up the symbeol for *bal?” and giv-
ing it tc his teacher. If correct, SBammy is provided
with the opporiunity (¢ play on the therapy ball and
interact with the teacher. interspersaed throughout
the play time are frequent opportunities for Sammy
to request more play on the ball or to discontinue
piay with that item. By the end of the play time, many
such opportunities to use tangible symbols to make
a request have cceourred.

Correction procedures are instituted along the way
as failures ogcur. For example, if Sammy picks up
the “slide” symbol after indicating that he wanis to
play on the ball, the teacher says and signs “No,”
indicates the correct symbol {thus providing racep-
iive exposure to the symbol), and begins ancther
trial; Sammy is not provided with the baill unti he
choosas the bail symbol. If Sammy decides not 1o
make a choice from the array offered, his teacher
takes his behavior as an expression of “No, thanks,
try again” and offers different choices of play scuip-
ment, as availabls.
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tata Cotlection Systems

There wers two major sources of child performance
data. First, project staff took trial-by-trial performance
data every time they conducted direct intervention
crograms. Second, videotapes of these programs
were made monthly for each participant and analyzed
by trained cobservers. Below we describe the two
major data systems, the dependent variables associ-
gted with each, and the procedurss implemented 1o
assess interobserver reliabliity.

Direct tntervention Dais

Project staff reccrded data on the participants’ tar-
geted behaviors during the ohgoing interaction each
time they conaucted the program. The trial-by-trial
data tracked the acguisition of communicative behav-
iors by the child (i.e., specific tangible symbols or
gestures}. Within each session, the mstructor took
data on the child’s performance for each trial or
opporturity that occurred to use the targeted com-
munication behaviors. The targeted behaviors and
numzer of opportunities o demonstrate those behav-
iors varied from child to child. Each new symbol intro-
duced was considered o be acquired when a partic-
ipant selected the correct symbol without assistance
from an array of af feast three symbeols for at least
80% of the trials that occurred over two consecutive
sessions.t In addition to these acouisition data on the
targeted communication behaviors, the direct inter-
vention data provided information concerning six
other deperndent measures:

s Number of symbols acquired by each particigant
{according to the acquisition criteria above);

= Array size used by the child {i.e., the number of
symbols presented together, from which the chiid
seiectad symbols);

= Symbol combinations {i.e., the number of sym-
bols that the child combined into one exprassion);

e Communicative function for which the symbcls
were used {l.e., request. comment/iabei, con-
firm/negate, or refusefrejsct®):

o Rate of acquisition for each symbol (i.e., the num-
ber of sassions before acquisition criteria were
me?; the fastest acquisition rate possible was two
sessions): and

4An exception was made for participants who had severe ortho-
pedic and/or visual impairments that made i impossible for them
to reliably scan displays of more than two items.

sDefinitions of the communicative funchons: request child indi-
cates a desire to obtain an object, to engage in an activity, or to
acquire assistance from another person or chooses between items,
aciivities, or people offered: commentfiabeal child identifies some-
thing or makes a remark about it for the purpose of shating infor-
mation rather than as a reguest, protest, or other intent; con-
firmynegate: child responds appropriately to & “Yes” or “No”
question: refuse/refect: child indicates a desire for another person
to cease an activity or remove an undesired object.
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e Lavel of representation achieved as more abstrac:
types of symbeols were acquired (see Tabie 1}.

Rate/Hatio Daia Bystem

Direct interventicn programs were vidsctaped
monthiy, and the rate/ratic code {(Rowtand, 1990) was
adrrinistered to the videotaped sessions. This obser-
vational system tracks the rate and type of communi-
cation produced by participants. The code is adrmun-
istered or & modified frequency basis, with the
oresence or absence of each category of behavior
scored during each 30-second interval. The depen-
dent vatriable coded wes intentiona® symbolic com-
munication by the student, which was categorized as
object symbois, picture symbels, manual signs,
prinied words, or spoken words {includirg word
approximations).

intercbeerver Reliabiiity

Reliability assessmenis for the two major sources of
data are described below.

Direct intervention Data

Glven that, during & typical schocl day, a tota! of
approximately 12 hours of direct intervertion were
delivered by project staff to approximately 17 chidren
on an individual basis, it was not possible 10 conduct
reliability checks on a fuil 20% of the data. Relizbility
checks on the dirsct infervention data were thus con-
ducted as follows. Initiaily, a reliability probe was cen-
ducted by ths project coordinator during live obser-
vations of 40% of ali direct intervention programs
conducted auring a pericd of & consecuiive days.
interobserver agreemert was computed as number of
agreements/number agreements + disagreemenis
with each trial as the unit of assessment. Agreement
rangsed from 71% tc 100%, with a mean of 32%.
Thereafter, the two instructional assisianis coded siu-
dent performance from the manthly videctapes made
of each other conducting programs. The data coi-
lected from the videolapes were compared tc data
collected live during the actual intervention session.
Reiiability was assessed in this way on ong session
zer participant per month. This amounted to approxi-
mately 10% of the sessions for the entire schoof vear.
The mean imercbserver agreement on diract inter-
vention programs was 50%.

“Criteria for ntentionality wicluded the fcliowing: the student is
criented toward ancther person {a “receiver”}; the behavior
appears to express an identifiable message that the observer can
put into words {e.g., “{ want that,” “Leave me alone,” “Look at me”™);
the student persists in the behavior or attempts another behawvior
if the veceiver falls to respond; and once the receiver responds, the
siudent appears to be satisfied and ceases the behavior.

Rate/Ratic Dala

Heliability checks were conducted on at least 20%
of the monthly videotaped sessions for each partici-
pant, spaced evenly throughout each school year.
The meanr kappa coefficient {an agreament stalisiic
that takes into account the rate of both accurrences
and nonoccurrences) was computed and averaged
across sach behavior category for each participant. A
score greater than .80 is preferred (Cochen, 1960,
1268). The range of kappa scores was .59 to 1.00,
with oniy 1 score of 70 falling below .60. The mean
kappa coefficient was .89, a highly acceptable level of
agresment.

HESULTS

To provide an overview of achievemsnt across par-
ticipants, Figure 1 shows the type of symbol (the level
of represemniation} acquireg by sach participant over
the course of direct intervemtion. kach participant is
renresented in this figure by one bar on the x-axis.

What emerges most ciearly from th:s figure is the
diversity of oulcomes across paticipants. To make
the ensuing discussion more useful, ws report results
henceforth for the three groups of pariicipants who
emerge clearly in Figure 1: those who acgquired ro
symbols at all (Group 1}, those who acquired one or
more forms of tangible symbols (Group 11}, and those
who first acquired tangible symbols and subseguently
acquireo one or more forms of abstract symbols
{Groug (.

Birect Intervention Data

The data collected by instructionat assistants during
intervention shows further details on the varied per-
formance of the students in the three groups. Table 3
presents, for each group, (a) the mean number of tan-
givie symbols acquired pefore intervention {T,) and at
the conclusion of intervention (T,); (b} the array size,
symbpol combinations, and number of communicative
functions for which symbols were used at the conclu-
sion of ntervention (T}, and {c} the number of
abstract symbois used functionally belore (T,) and at
the conciusion of imtervention {T,). {individual siucent
daia are presented in Appendix A.) These daia show
clear differences between the three groups in terms of
number of tangible ano abstract symbols acquired
and array size, with Group Il outperforming Group Ui
and Group ! oulperforming Group ! on these mea-
sures. The remaining three measures show differ-
ences between Group !l and the other two groups,
which perfcrmed identically.

The number of targible symbois acquired by T, var-
ied widety, from none for Group | students {o means
of 12 for Group It and 22 for Greup lil. The mean
array size was 1 for Group 1, 7 for Group Ii, and 17 for
Grougp i, Ten students in Groups Il and il were using
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Figure 1. Levels of representation acquired during direct inlervention by 41 participants.

communication books containing from 16 to 75 sym-
bols by the end of the project. The length of symbol
combinations averaged one symbo! for Groups | and
Il and three for Group ll. Eight students were using
expressions of two or more symbols by the end of the
projeci. The number of communicative functions for
which tangible symbols were used averaged one for
Groups | and lf and two for Group [ All studenis ini-
tially learned to use symbols for the purpose of mak-
ing requests, and most studenis continued ta use tan-
gible symbols for that cne communicative function.
However, nine students (two in Group il and seven in

Group ) learnad to use tangible symbois 16 express
two or more communicative functions.

Table 3 aiso shows the number of abstract symbeols
used furctionally by the Group Hil students at the start
and conclusion of intervention, which increased from
a mean of 2 to 40. Two students (32 and 33) began
using manual signs and one student (34) stared to
use printed words by the end of intervention. Seven
students (35-41) at nitial contact had demnonstrated
socme minimal and meaningfu! speech or spesch
approximations, consisting primarily of single word
utterances. Assessments at the start of their involve-

TABLE 3: dean Direct intervention Data at T, {Before Intervention} and T, (Conclusion of interventien} for Groups §, #, and i

Numper of
Tangible Symbols

Acquired: T/T; Array Sire at T,

Mumber of Number of

Group | 0/0 1
Group It /12 7
Group 11 022 17

8ymbo! Communicative Absiract Symbols
Combinations at ¥- Functions gt 7. Acquired: T,/T,
1 1 /o
1 1 /0
3 2 2140
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ment with the project reveslea that, although they hao
a few speech approximations, most of thair expres-
sive communication was conducted througn gestures
rather than speech. The direct intervention date show
that for the students who initialiy had some spesech,
the mean spoken vocabulary was only 3 words at the
start of intervention but increased to & mean of 53 dif-
ferent words by the end of intervantion. For many chil-
dren, meaningful speach began 1o appear only in con-
junction with the use of the associaied tangible
symbals, and throughout iniervertion these children
used spesch only raraly uniess their tangible symbcals
weare present. However, four students began o use
speech as their primary communication mode, at
witich peint direct intervention shiftea o the fading
out of the tangible symbols.

An especially illuminatling measurs of [garning
from the dirsct intsrvention dala is the acguisition
rate. The acgusiiion rate is the numbear of sessions
required to reach acquisiticn criteria for a new sym-
bo! {(minimum 20% independent responses during
twe consecutive sessions using at least g three-sym-
bol array, unless a two-symbo! airay was necessi-
tated by sensory/crihopedic impairments, in which
case the criterion was ‘ncregsed to 100% indeper-
dent responses during two consscutive sessions).
The fastest rate possible given our acguisition crite-
ria was two sessions. A begnning and ending acqui-
sition rate was calcwated for students in Groups i
and il by averaging the mean number of sessiors
required to fearn the first symbols versus the last
symbols acguired by eacn stucsent. The mean acgu:-
sition rate and range for first and last symbols for the
three groups appear in Table 4. {Individual student
data appear in Appendix B}

=or most of the 35 participants who acquired some
symbaols, the acquisition rate for new tangible symbols
decreased dramaticaily from the start to the conclu-
sion of intervention. In Groug I, the mean acquisition
rale dropped from eight sessions per symbol (rangirg
trom 2-17) to three sessions per symbol (ranging from
2-8). In Group #l, the mean acquisition rate dropped
from four sessions per symbao! {ranging frem 2-8) 0
two sessions per symbol. All students :n Group Hi
necame “one trial learnars,” with a postintervention
acous:tion rate of two sessions per symbal. Only 7 of

TABLE 4: Mean Aequisition Pate {Rumber of Sessions
Reguired for Acquisition} and Bange for Firs! and Last
Symbols Acguired for Groups |, i, and K

First Tangible
Symbels Acquired

Last Tangible
Symbols Acquired

Group | Mo symbols acquired No symbols acquired
Group H B {2-17) 3 (2-9}
Group 4 {2-9) 2{2)

the 35 students had a final acguisition rate of more
than three sessicrs per symbol. Thus, what may have
been a laborious process as the student first learned
Fow to Jse symbols became g much more efficient
process over the course of the intervention. We
demonstrated a similar "learning to learn” effect In
childrer who were deafblind in our earlier siudy (Row-
land & Schweigert, 1989;.

Rate/Ratic Dats

The raiefsatio data provide a very different per-
spective cn the communicative behavicr of the par-
ticipants, revsaling the overall rate of use of different
syrrbal types during an instructiona!l session {regard-
less of whelher acquisition criteria had been met), as
judged by independent observers. Experience has
shown that obeervational data of any sort taken on
students witn severe disabiiit:es in typical classroom
situations is uneven at best. To accommaodate uneven
performance over lime, the rate/ratic date were col-
lansed into two data poirts for each studert, repre-
senting tean performance for the first two monthiy
observeiion sessions versus the last two monthly
cbservation sessions conducted during intervention.
Thus, these two data poinis show progress over the
course of intervention. Rale/ratic resulis are reporied
i propertions {l.e., the proportion of intervals during
which z specific category of behavior was observed
out of tha “otal number of cbservation intervals). Thus,
Pltangible symbols) denotes the probability or rais of
‘ntentional use of tangble symbols by the student,
expressed as the proportion of intervals in which such
behav cr was observed out of the total number of

gservaiion intervals, Table & shows the means of
two rate/ratic variables: P(iangible symbols) and
P(abstract symbols) for the three groups. (Individual
ratelratio data are pressented in Appendix C.)

All groups showed gains in the rate of tangible sym-
bots use. However, there was no overiap belween
groups, with Group | grogressing from a mean of .01
to .08, Group [l progressing from .08 10 .14; and Group
il progressing from .18 o .27. Thus, the groups
showed overall differences at both data points in the
frequency of tangble symbol use, with Group il using
tangible symbols more frequently than Group I and
Groug i more frequently than Group [ The data on
use of abstract symbais by Grous ! participants show
the raie of use more than doubling from 2010 .46. The
rate/ratic data system also provides further details on
the relationship between tangible symbols acauisiiion
and the use of spesch. {We reported the increase in
spoken vocabulary demonstraleg by thess students n
a previous section.) For the seven students who had
some speech at the start of intervention, the rate of
speecn increased from & mean of .26 at the beginring
io .48 at the end of intervention. (The relatively high
rates of speech &t the start of intervention are some-
what deceptive, since the initial use of speach gener-
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TABLE 5: Wean Rate/Ratic Uata for Groups i, It, and it

P{Tangible Symbol)

P{Abstract Symbal}

Mean of First
Two Sessions

Mean of Last
Two Sessions

fMean of Last
Two Sessions

Mean of First
Two Sessions

Group | 01 06
Groug Hi .08 .14
Group i .18 27

.00 00
.00 .00
20 48

ally involved the repetitive use of one or two words,
often inaporopriately.) During this same pericd, the
rate of tangible symbols use increased on average
from .15 to .28. Interpretation of these data must
accommaodate the fact that, for several siudents, the
focus of intervention shifted ioward the end o the
acguisition of speech, as opposed to tangible sym-
bols, and the rate of tangible symbols use daciined.
These data again suggest that speech acquisition was
not impaired by the use of tangible symicis; indeed,
rates of speech use climbed steadily throughout inter-
vention.

Characteristics Related to Tangible
Symbeol Acguisition

We had accepted as participants a group of children
with widely varying disabililies, with the avowed Intent
of better descriping the sorts of children for whom fan-
gible symbois might be useful. Participants were
referred io the prolect based on the assessment of the
teacher or speech-language pathologist that the stu-
dent lacked & funclional symbolic communication sys-
fem. We have already discussed the varied cutcomes
of the participanis. Goals and expectations for such
widely varied students cannot be uniform, and the
interpretation of the data is difficult in the gbsence of
information about the characteristics of students who
performed very differantly over the course of inter-
verition. Further study thus involved an analysis of
the characteristics of participants that mighi help prac-
fiticners to plan for successful intervention, whether
presymbolic or symbolic in nature, for & given child.
Although we do not believe that thers are any pre-
requisites for communication interventien, we do
believe that a logical sequence of interventicn wauld
posit that an individua! who undsarstands how to use
presymbelic behaviors for intentional communication
will more readily learn how to use a symbolic system
to communicate expressively.

We reviewed data from our inftiai assessmenis of
the patticipants, attempting to shed lght on the dif-
ferences and commonalities among ths children in
each group. First, we examined the pre-intervention
Communication Matrix ievels of the participants. Fig-
ure 2 is a contingency table showing the relationship
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betwesen the pre-intervention Communication Matrix
tavel and the leve! of representation achieved during
direct intervention. There is obviously a ciose but not
perfect relationship between these two variables.
One chiid began intervention at Matrix Level |,
showing no clearly intentional behavior of any sort.
For her, intervention targeted presymbolic communi-
cation, and she was never successiul in probes of her
readiness o use symbolic communication. Fifleen
participants were functioning at Matrix Level I}, show-
ing delibsrale behavior that did not demenstrate com-
rmunicative intent. For alt of these children, interven-
tion began with instruction in the use of presymbolic
hehaviors 0 communicale {i.e., gesiures and vocal-
izations o reinstate interactions, gain attention, make
choices or requests, and establish joint reference).
This presymbolic instruction lasted for 3.4 montns, on

“iroap 11 t Greup 1

Commumeation Mamix Grwup 3 (tengihle syrabale} | {tangible symbols + '

level pre-mtervention {no symbeis) 1 ubstract symbols)

.

B
3-D onty 2D

Leve I t 1
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Lave” T Presymibalic,
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(Carerete/tangtile aymbels)
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{Stagle shatn o2 svbols}
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'
}

| (Cembimatiors of 2-3 atstract symos 5} { !
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Figure 2. Comtingency table showing relationship between
pre-intervention Communication Matrix level and cutcome for 41
participants.
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average. Five of these children were not able to learn
o use tangible symbois when they were introducsd,
and two of them did not acguire intentional presym-
botic communication skills. However, 10 studants who
began at Matrix Leve! Il did learn to use tangible sym-
bols after the presymbalic instruction, with six using
three-dimensional symbols and four using two-dimen-
sional symbpols by the end of intervention. Apparently,
chitdren without intentioral presymbalic communica-
tion may require extensive efforts to esiablish presym-
bolic means of communication, but once the power of
communication has been experienced, many of them
may have the potentia! to acguire tangible symbols.
Ail participants who achieved Matrix Level [l {inten-
fional communication using nonconvantional gestures
ar vocalizations) or higher prior to intervention learmed
to use tangible symbols. Whether an individual chiid
learned to use three-dimensional or iwo-dimensional
symbols depended on their visual and cognitive abil-
ities. Of the 25 participants who began at Matrix Level
it or higher, 1C lsarned o use an abstract symbol sys-
tem after they had learned to use tangible symbois.
Thus, children functioning at Matrix Level lll seem to
readily acquire tangible symbols, and many of them
are then poised 10 acquire an abstract symbclic sys-
tem that is appropriale o their abilities.

Although the pre-intervention leve! of communica-
tion is iluminating, it faits to tell the whole stery, as evi-
denced by the overlap between Groups | and Hf and
between Groups it and Il in Figure 2. Other variables
that exercised an influence over the success of direct
intervention were the child’s level cf engagement with
the social and physical environments and the child’s
overall consistency of behavior. Children who wers
difficult 1o engage either in social interaction or in
interaction with objects {access to which could be
made contingent upon communication) presenied
great challenges in terms of the creation of contexis
that were powerful enough to encourags them o com-
rmunicate. Children whose behavior was inconsistert
or difficuit fo “read” presented additional challenges to
the success of intervention. Both behavioral consis-
tency and the “readability” of the cnild’s behavior ars
likkety to be negatively influenced by poor overail
health and by severe orthopedic impalrment. How-
ever, it is clear from the handicapping conditions listed
in Table 2 that orthopedic impairment, blindness, and
medical fragility were not restricied {0 any ane group.

Maintenance of Effects Following Direct
Intervention

There were 24 students for whom we were able to
complete a follow-up observation during the subse-
quernt school year, approximately 1 year following the
conciusion of direct intervention (eiapsed time ranged
from 8-12 months). One-hour observations were
made cf activities that the teache: considered {0 be
most conducive to communication on the part of the

Howiand and Schwelgert

student to determine which symboiic systems were
currently being used by the sludents. At the conciu-
sion of direct intervention, 21 of the 24 students
coserved had been using symbaolic systems, whereas
3 ware using presymbclic means {(gestures) to com-
municate. At follow-up, the three who had been using
gestures continued to do so. Of the 21 who had been
using symbolic systems, 19 continued to use the
same system, whereas 7 had progressed {c using
more abstract symbst systems, often in conjunction
with the criginal tangible symbois. The rema:ning 3
students were no longer using any sort of symboiic
system.

DISCUSSION

Neediess to say, 3 vears of intervention provided in
public schoot settings for children with severe disabil-
ities resuit in a large and unruly set of data. The scope
of this project is both its strength and ifs weakness.
The hetercgenelty of the participants, the vicissitudes
of working within 13 nonlaboratory classrooms, and
the veried health status and attendance of the partic-
inanis combined to make it difficult to extract compa-
rable daia across all of the participants. However, itis
alsc these variables that make the results robust inas-
much as they reflect the realities of application n a
“regi-lfe” instructional setting. The limitations of the
study are associaled with those realizies. Specifically,
a no-interverticn comparison group was not feasible
for a variety of reasons, inciuding ethical onss; inter-
vention varied according to the individual skills and
preferences of sach participant, and the amount of
intervention varied depending oa the number of days
that the child actually atiended school. Finally, after
we were abdle to document tangible symbol acguisition
through our interventions, some teachers and speech-
language pathologists began to introduce additicral
tangible symbol vocabulary in other contexis, These
subsequent interventions, although a welcome out-
come of our efforts, may have influsnced the partici-
pants’ leter performance in cur instructional actvities:
performance may have improved toward the end of
interventon becauss of increased exposurs 1o tangi-
ble symbois in general. {The data reported here, how-
ever, were derived only from our direct instruction pro-
Grams.

Clinical implications

Broadiy speaking, the resulis of this project suggsest
three major clinical implications. First, participants
demonsirating a wide range of abilities learmed tc use
tangible symbol systems as an effective means of
communication, supporting the first of our initial
hypotheses. Second, a number of students were able
to use tangible symbols as a stepping stone to more
absiract symo! sysiems, supporting our second initial
hyoothesis. Third, we have gained some insight into
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the relationship between presymuoolic intenticnal com-
munication and the acquisition of symbolic behavior.

Usefuiness of Tangible Symbols for individuals
Who Experience a Varlely of Handicapping
Conditions

This project involved children with widely varying
stiologies and handicapping conditions who bad in
common a lack of functional symbelic communication
skills. Participants included some chiidren who
appeared to have no physical or sensory impairmesnts
but who experienced general developmental delay,
as well as some who experienced autism and some
with severe orthopedic impairments. The instruction
provided amounted o 15 1o 20 minutes per schoot day
for an average of 6.5 months. Of 41 participants, only
6 falled to acquire tangible symbols during direct inter-
vention, demonstrating that tangible symbols are use-
ful for children demonstrating a broad range of abili-
ties. Especially interesting is the fact that eight of the
nine participants with autism were very successful.

We have commented sarlier on the increasingly
rapid symbot acguisition rates that most pariicipants
showed cver the course of intervention. This accom-
plishment suggests the phenomenon of “fast map-
ping” {Crais, 1992}, the ability tc learn new symbois
with very little exposure to them. Romski, Sevcik,
Robinscr, Mervis, and Bertrand (1895} demonstrated
fast mapping in students with mental retardation who
learned to use graphic symbols in a short-term (15-
day) follow-up study. Fast mapping is also & festure
of the teaching strategies promoted by Beukslman
and Mirenda (1998). If we define fast mapping as the
iearning of novel symbols that occurs within the first
three exposures to a new symbol, then 28 of cur 35
pariicipants who learned to use fangible symools
became fast mappers. Furthermore, five of them were
able to fast map new three-dimensionat symbols, a
phenomenon not previously described in the aug-
mentative and alternative communication (AAC) liter-
aturs. The explicit association that can be made
between tangible symbols and referents, combined
with systematic instructional techniques, appears o
facilitate fast mapping.

An unfortunate aspect of any “aided” communica-
tion system, including tangible symbuols, is that access
to the system may not be under the usar's control. The
one discouraging finding of this project was that three
pariicipants, as they mads transitions to other schod!
programs not involved with our project, were not
allowed to continue communicating through tangible
symbols or, indeed, through any symbolic communi-
cation system. Although this was not a widespread
problem, it was deepiy disappointing fo us since,
ciearly, the chiidren had an effective means of com-
munication removed from them. Two of the three stu-
dents whose symbol systems were abandoned couid
be characierized as having the most severe orthope-
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dic impairments of any in the project, and reading
their responses {such as eye-pointing t¢ indicate a
symbol) required focused atiention; the third student
was totelly biind. The use of symbols by these three
children was especially dependent on a high level of
effort by a communication partner, which we suspect
was a factor in the abandonment of the systems.

Bridging Function of Tangible 8ymbols

The bridging effect of tangible symbols was demon-
strated by the students who progressed from using
gestures io using tangibie symbols for communica-
tion; by those who first learned to use one form of tan-
gible symbols and then learned {o use another form;
and by those who first learned {0 use tangible symbols
and then progresssed to using abstract symbols for
communication. As can be ssen in Figure 1, progress
through different levels of representation did not cccur
in a predetermined seguence, nor did it require expe-
rience with every level of representation.

The use of speech in conjunciion with tangicle sym-
bols also deserves additional discussion. There has
been a long-standing assumption that speech acqui-
sition is rot impaired by the use of AAC (Share,
1981}, based largsly on anecdotal clinical evidencs,
and there is no research to suggest that AAC impedes
speech acauisition {Reichle, 1991). Indeed, Silver-
man {1398} summarized 26 studies that showed
either ns impact on speach or an apparent increase
in speech associaled with the use of AAC. However,
parents often raise the question of whether acauiring
an alternative communication system will interfere
with speech acquisition (Beukelman & Mirenda, 1998;
Homski & Sevcik, 1888; Sisgel, 1896). As described
eatlier, seven students entered the project with some
minimal speech or speech approximations. For ali
saven students, both the rate of speech and the size
of their spoken vocabularies increased dramatically
over the course of intervention. Follow-up observa-
tions revealed that, for five of these students, speech
subsequently became their primary mode of commu-
nication. For the remaining wo, atthough speech con-
tinued to develop, the use of tangible symbois
appeared 1o augment and suppert speech develop-
mertt. The data cleary suggest that the intreduction of
tangible symbols did not cause students to abardon
the speech they were using, nor did it prevent them
from acquiring new spoken vocabulary. [n fact, their
overal! level of communication increased, as did their
use of speach. This apparent generic ability to use
symbols that transfers to cther symopol systems con-
firres the suggestion made by Stephenson and Linfoot
{1996bk) that a child who learns o use one form of rep-
resentation may be predisposed o use another form
in the same context. The data clearly show that the
acqguisition of tangible symbols seemed to serve as a
bridge :o the acquisition of more abstract symbols,
including speech, for many participants.
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A brief anecdote will show how a “vied and true”
communication sysiem may aid in the acquisition of a
meore sophistcated one. For one child with a diagno-
sis of autism, a consultation with project staff was
requested by the new teacher in the fall after our inter-
vention. This sessicn aliowed us 1o examine whether
there remained a need for langible symbol use, as the
chitd was now communicating through speech. Her
oicture communication book had been faded out and
she was read ly producing three- to four-word spoken
Jtterances ¢ reguest various activities, needs, and
wants throughout her day. &n instructional program
was designed to help har learn to say “help” when she
needad it. Despite multipte sessions of verbal prompt-
ing and maodsiing, the child did not independently
begin io make the spoken request for help; instead,
she wouid resort o guiding her partner by the hand to
the relevant activity or would bscoms frustraled. We
suggestied that a piciure symbci for “help” be intro-
duced. A hierarchy of prompis was instigated, and
within three sessions the child was independently
reguasting “l want heip” appropriately using picture
and speech. The piciure symbol was subseguently
dropped and the child continued 1o verbally reguest
heip independently across a mean of 84% of the avail-
able opportunities. This brief probe suggested that,
although no longer her mamn mode of exprassion, tan-
gible symbols might continue {o assis! this child to
develop additicnal spoken vocabulary in the fuiurs.

imporiance of Communicative intent

The most impertant reason to consider tangible
symbols for a communication system is the possibil-
ity that they will constitute a sysiem that immediately
expands the child's abiily to communicats expres-
sively. The success of such intervention ‘s cleariy
related to the child’s current ability to communicate
intentionally. Bates, Camaloni, and Volterra (1975)
distinguished between preintentional behavior that
communicatas (periccutionary}, intentionally commu-
nicative behavior thaf is presymbolic (Hocutionary),
and intentional symbolic behavior {iocutionary), and
proposed these as gistinct stages in the developmen:
of communication. However, discussion of the impor-
tance of communicative intent as a basis far symbolic
communicaticon has only appeared recertly in the AAC
literature. laconoc, Carler, and Hook (* 992} discussed
the issue of ntentionality in depth, suggesting the
dangers of bas:ng communication interventon on an
over- or underestimation of the individual's intertion-
ality. Siephenson and Linfoot (1896a) examinad the
retationship of communicative intent to the acouisi-
tion of graghic symboels anc determrired that when
communicative intent Is absent, the acauisitior of a
large number of graphe symbols is unlikely {o occur.
Warren and Yocer (1998} discussea the importance of
timing intsrvention that targsts linguistic (¢- symbeol-
based) communicaton in synchrony with an individ-

ual’s maturational capability, and specifically the abil-
ty 1o understand representation. A child who does
not understand that holcing out an empty cup may
cause ar adult io fi the cup with more milk is not likely
o learn to hold out 2 symbol for mili to raquast more
1l

The current functional communicaticn skills of a
child are far more relevant to communication inter-
vention than are decis:ons based sclely on a chid's
hendicapping condition. As a group, the 41 partici-
pants of this study appeared more alike than not,
sharing & fack of symbolic communication and a wice
range of muitiple dissbilities. Indead, there was no
single handicapping condition among our partic:pants
that was exclusively associated with the ouicome of
intervention. Ciearly, the participams who were iess
adept in terms of intenticnal presymbeolic communi-
cation, as revealed by their initial Communication
Matrix levels, were less prepared for symbclic com-
munication and made slower progress toward this
goal. Where presympclic communicative skill was
very iow, exiensive efforis {and in cne case. all efforis)
were directec toward nhe!ping children tc become com-
petent communicators using presymbeolic means, prior
tc any attampt to introduce tangible symbols for
expressive communication. Communicatior interven-
ticn should provide the participant with an immediats,
sffective, and meaningful way to communicate. When
it is clea that the student is unprepared to embark on
& symbclic means of communication, then interven-
fion should center around strengthening presymbolic
means of communicalion and providing receptive
exposure ¢ symbols. if we try io teach a studert o
use & symbolic system when she or he 1s unabie to
understand the meaning of the symbols or has nc
presymbohc means of communicaiion, the result is
likely to be frustration for both teacher and studert.
Once presymbolc communication strategies are :n
slace, success in acquiring a symbolic system is likely
to foliow much maore rapidly.

COMCLUSIONS

As important as providing a symbol system that is
appropriaie to the child’'s sensory and cognitive abili-
ties is the provision of systematic instruction in how 1
use il Systematic instruction requres a firm grasp of
the chiid's current abilities, continuous coilection of
data that show whether the child is succeeding or fgil-
ing to urderstand the use of symbols, and logical
changes in instructional programs 0 promote steady
progress. We have demonstratsed that when individu-
als have the communicative nient necessary 1o leam
0 use a symbol system, and when instructonal strate-
gies ars both systemaitic and fisxible, childrer may
learn to use tangible symbols in a relatively short time
despile & hislory of failure to acguire other symrbolic
communication sysiems.
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ideally, an aided symbol system shouid be made
avaliable to the child in every context 24 hours & day
s¢ that the child can communicate at will. We were not
able to manipulate the total environment of our par-
ticipants; indeed, wa were only present for 15 to 20
minutes a day, on average. and only on schaool days.
in most cases, the documented successes of our
intervention efforts had the desirad sffect of sncour-
aging teachers and spesch-language pathologists to
pursue the use of tangible symbeols in other contexis
of the school day, and in some casss 1o ancourage
their use at home. We can only speculate as to how
much more dramatic the improvements in the partici-
panis’ communicat:on skills might have been had they
been given 24-hour access to tangible symbol sys-
tems.

We have also demonstrated that young children
who are sxperiencing difficulties in acquiring speech
may use tangibie symbols as an immediately effective
means of communication without jeopardizing contin-
ued speech development. Further research and
demonstration efforts are needead 1o address more
specifics about this rsiationship. We are currently
expioring the utility of tangible symbals for young chil-
dren with pervasive developmental disorders in
greater depth. A more extended investigat:ion of chil-
dren such as the one descrived in the previous anec-
dote may acd to our understarding of the bridging
functicn of tangible symbols. In the interim, it is clear
that tangible symbols are & means of communication
that should be explored for many children with signif-
icant communication disorders.
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APPENDIX A

Direct intervention Daia for BEach Participant Prior to Intervention (7.} and at Conclusion

of Intervention {T,)

77

Number of Symbol Number of Number of
Tangible Array Size Combinations Communicative Absiract
Participant Symbols: T/T, atT, at T, Functions at T» Symbols: T./T,
1 0/Q 1 1 1 0/C
2 0/0 1 1 1 0/0
3 /0 1 1 1 0/0
4 g/0 0] 0 G 0/C
5 ity 1 1 1 0/0
6 0/0 1 1 i 0/0
7 /4 2* 1 i 0/0
8 0/4 2 1 1 o/0
9 Git4 3 1 1 o/0
10 0/6 2" 1 1 0/0
t1 /4 2* 1 1 /G
12 0/5 3 1 1 /0
13 03 3 1 1 0/0
4 Qit4 3 1 1 /0
15 0/ttt 4 1 1 0/C
16 2/24 24 1 2 G/0
17 G/8 3 i 1 /G
t8 0/12 3 1 1 0/C
19 a5 2 1 1 G/0
20 0/9 3 1 1 0/0
21 0113 3 1 1 0/0
22 Q/4 3 1 1 o/0
23 G/9 2 1 1 G/0
24 /21 3 1 1 0/G
25 Q/2 3 1 } 0/0
26 o/iz 2% 1 i 0/a
27 0/17 3 1 t o2y,
28 017 4 1 t /0
29 /5 3 1 £ 0/0
30 O/75 75 2 i 0/
31 7/t 4 1 2 0/G
3z 0/11 11 3 t 0/6
33 g/ee 68 3 2 0it4
34 /21 21 4 4 0/6
35 0/10 10 3 1 2/83
36 0/38 38 3 3 4/40
37 0/i4 8 1 2 6/25
38 /22 22 3 2 2/70
39 017 17 1 2 4/73
40 0/t8 18 3 2 8/75
41 G/4 8 1 1 1/8

“Qrihopedic and sensory impairments orecluded use of three-symbaol array.
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APPENDIN B APPENDIX ©

Acquisition Rate {Mean Number of Sessions
Beguired for Acquisition} for First versus Last Rate/Patic Data for Each Participant
Symbols Acguired by 35 Participants

Participant First Symbols Last Symbols P(Tangible Symbol} P{Abstract Symbol}

Number Acguired Acquiced Mean of Mean of Mean of Mean of

7 g 9 First Two  Last Two First Twa  Last Two

8 a s Participant  Sessions Sessions Sassions  Sessions
9 15 3 1 00 .05 0G .00
10 g 3 2 02 13 GG .00
1 4 4 3 00 00 .00 .00
12 5 P 4 00 .00 00 80
i3 6 4 5 0¢ .0C .00 .00
14 47 2 5] 03 15 GG .00
15 9 3 7 00 .03 .00 .00
15 4 o 8 00 04 .Ca .00
g 00 .06 .00 .00
7 9 7 10 05 03 06 00
18 15 s 11 00 02 00 00
18 5 3 12 06 10 .00 .00
20 3 2 13 00 04 .00 .00
21 3 2 t4 00 08 0o .00
22 g 8 15 05 4 .Ca .00
23 4 2 16 00 27 .CQ .00
24 S 2 17 15 14 .C0 .60
25 7 7 18 .05 12 .00 .00
26 3 2 19 00 .04 .00 0¢
57 15 > 20 04 A3 .00 00
21 13 22 .00 .00

28 4 2

22 11 22 .00 00
29 4 2 25 16 26 00 00
30 2 2 24 11 G8 00 00
3t 6 2 25 04 At 00 00
32 3 2 26 .4 A7 00 00
33 2 2 27 .0a 23 .00 .0G
34 4 2 28 12 10 .00 00
35 3 2 29 16 20 .0¢ .00
36 5 2 30 14 13 .00 .00
a7 9 3 31 13 27 .00 .00
ag 5 3 32 e 12 .00 38
2g 5 o 33 18 .0z 12 .62
0 3 5 34 41 .68 .03 P8
35 A7 L1 02 41
“ 6 2 36 30 .33 04 38
37 15 45 48 51
38 05 52 .32 .54
32 14 21 .39 72
40 20 12 51 .68
41 03 8 .08 .20
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