Taylor & Francis
- Taylor &Francis Group
ishe

AAC

Augmentative and Alternative Communication

Augmentative and

Alternative Communication

Fhe ©4ficiad bl of e batermanional Sty
for dugmastizim wad Kitormaton Commanmatin

ISSN: 0743-4618 (Print) 1477-3848 (Online) Journal homepage: https://www.tandfonline.com/loi/iaac20

Visual-graphic symbol acquisition in school age
children with developmental and language delays

Rose A. Sevcik, Andrea Barton-Hulsey, MaryAnn Romski & Amy Hyatt
Fonseca

To cite this article: Rose A. Sevcik, Andrea Barton-Hulsey, MaryAnn Romski & Amy Hyatt
Fonseca (2018) Visual-graphic symbol acquisition in school age children with developmental
and language delays, Augmentative and Alternative Communication, 34:4, 265-275, DOI:
10.1080/07434618.2018.1522547

To link to this article: https://doi.org/10.1080/07434618.2018.1522547

@ Published online: 04 Dec 2018.

\]
CJ/ Submit your article to this journal &

||I| Article views: 291

@ View Crossmark data (&

CrossMark

@ Citing articles: 1 View citing articles &

Full Terms & Conditions of access and use can be found at
https://www.tandfonline.com/action/journalinformation?journalCode=iaac20


https://www.tandfonline.com/action/journalInformation?journalCode=iaac20
https://www.tandfonline.com/loi/iaac20
https://www.tandfonline.com/action/showCitFormats?doi=10.1080/07434618.2018.1522547
https://doi.org/10.1080/07434618.2018.1522547
https://www.tandfonline.com/action/authorSubmission?journalCode=iaac20&show=instructions
https://www.tandfonline.com/action/authorSubmission?journalCode=iaac20&show=instructions
http://crossmark.crossref.org/dialog/?doi=10.1080/07434618.2018.1522547&domain=pdf&date_stamp=2018-12-04
http://crossmark.crossref.org/dialog/?doi=10.1080/07434618.2018.1522547&domain=pdf&date_stamp=2018-12-04
https://www.tandfonline.com/doi/citedby/10.1080/07434618.2018.1522547#tabModule
https://www.tandfonline.com/doi/citedby/10.1080/07434618.2018.1522547#tabModule

AUGMENTATIVE AND ALTERNATIVE COMMUNICATION
2018, VOL. 34, NO. 4, 265-275
https://doi.org/10.1080/07434618.2018.1522547

Taylor & Francis
Taylor &Francis Group

RESEARCH ARTICLE

‘ W) Check for updates‘
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and language delays
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ABSTRACT

Augmented language systems have become both an integral component of communication interven-
tion programs for children with severe communicative impairments and spurred research on their lan-
guage and communication development. This study examined intrinsic and extrinsic factors that may
influence the language development process for children with developmental disabilities, by exploring
the relationship between varying degrees of symbol arbitrariness and extant speech comprehension
skills in the discrimination, learning, and use of symbols for communication. For the study, 13 school-
aged participants (M = 8.24 [years; months]), with both developmental and language delays, were pro-
vided experience with iconic Blissymbols and an arbitrary symbol set of lexigrams via observational
computerized experience sessions. There was a modest difference in their ability to learn arbitrary ver-
sus iconic symbols. There were no differences if the vocabulary item was unknown prior to the symbol
learning experience. These findings suggest that iconicity of a symbol may not be a critical factor in
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learning a symbol-referent relationship if a target referent is not yet known in comprehension.

In contrast to what is known about the language ability of
children with typical development (e.g., Adamson, 1996;
Bates, Benigni, Bretherton, Camaioni, & Volterra, 1979;
Bruner, 1983; Nelson, 1985), the process of early language
development in children with established disabilities and
severe communication impairments is still being understood
(Abbeduto, McDuffie, Thurman, & Kover, 2016; Barrett &
Diniz, 1989; Bonvillian & Nelson, 1982; Burack, Russo, Green,
Landry, & larocci, 2016; Sevcik & Romski, 2016). Language
acquisition is a complex process requiring an individual to
develop meaningful symbol referent relationships. By 12-15
months of age, children with typical development compre-
hend around 50 words (Benedict, 1979; Snyder, Bates, &
Bretherton, 1981) and begin to verbalize this symbolic under-
standing with their first spoken words soon thereafter. For
these children, comprehension of language appears to
emerge effortlessly and is soon overshadowed by the grow-
ing number of spoken words used daily (Sevcik, 2006). For
children with established disabilities and severe communica-
tion impairments who do not develop spoken language,
comprehension and production of language is much more
complex. Augmentative and alternative modes of communi-
cation (AAQ) utilizing specific symbols that augment or sub-
stitute for spoken language have been employed in
conjunction with specific instructional approaches to achieve
functional communication skills (e.g., Romski & Sevcik, 1988).

During the past three decades, augmented language
systems have not only become an integral component of
communication intervention programs for children with
severe communicative impairments but also have spurred

innovative research on language and communication devel-
opment in this group. Practitioners and scholars alike have
asked many questions related to the symbols themselves as
a medium to teach language to children with severe disabil-
ities (Schlosser & Sigafoos, 2002; Stephenson, 2009;
Stephenson & Linfoot, 1996). A representational understand-
ing between a symbol and its referent must be made in
order to communicate effectively with an AAC system. This
seamless process that typically developing children acquire
by 12-15 months of age is more complex in children who
use augmented communication systems. Many factors, intrin-
sic and extrinsic, are involved in the processes children with
developmental and language disabilities use to learn symbol-
referent relationships. Children who use AAC encompass a
broad range of communicative skills and abilities and may
vary in the types of instructional strategies needed to learn
to use visual-graphic symbols for productive communication.
This paper examines two of the factors that may influence
the language development process for children with severe
disabilities by exploring the relationship between varying
degrees of symbol arbitrariness and extant speech compre-
hension skills in the discrimination, learning, and use of sym-
bols for communication.

Factors that affect symbol learning

To aid our understanding of the language acquisition pro-
cess of children who acquire their skills through AAC modes,
consideration of the multiple factors that affect their learning
is needed. The contribution of both intrinsic and extrinsic
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factors to the process of augmented language learning
(Romski & Sevcik, 1996; Romski, Sevcik, & Adamson, 1997)
must be considered. Intrinsic factors are those that the child
brings to the augmented language-learning task and include
biological foundations (e.g., neurological status) and psycho-
logical competencies (e.g., cognitive and language skills).
Extrinsic factors are those that comprise or affect the lan-
guage-learning environment including the instructional
approach and the symbols employed.

Intrinsic factors

One essential intrinsic factor that must be considered is the
receptive language skill that individuals bring to the aug-
mented language-learning task (Sevcik, 2006). In a study of
children who were developing typically, Namy, Campbell,
and Tomasello (2004) found that younger children (13-18
months), with less developed comprehension, were able to
learn both arbitrary and iconic sets of gestures equally well.
The older children in their study (26 months), who had more
developed sets of vocabulary in comprehension, were able
to learn iconic gestures but not arbitrary gestures for the
vocabulary items. Iconicity did not give the younger children
an advantage. There appears to be interplay between com-
prehension skill and symbol arbitrariness that affects symbol
learning. Children with less developed comprehension may
not use iconicity to learn a symbol-referent relationship.
Their symbolic repertoire is more malleable and in the pro-
cess of developing or emerging. As children’s symbolic reper-
toire develops (i.e, language), it appears they take
advantage of this growing comprehension knowledge to
more readily learn iconic rather than arbitrary symbols.

In a longitudinal study of 13 youths with severe cognitive
and spoken language disabilities, two distinct patterns of
achievement emerged and were attributed to the spoken
language comprehension skills or lack thereof that they
brought to the augmented language learning task (Romski &
Sevcik, 1996; Sevcik & Romski, 1997). The first achievers
acquired symbols in comprehension and then production
because they came to the task with a less developed speech
comprehension foundation than the advanced achievers.
They had to learn to comprehend the symbols before they
began to produce them. Because these youths learned only
arbitrary symbols, it is not known what effect extant compre-
hension skills may have on learning non-arbitrary guess-
able symbols.

Barton, Sevcik, and Romski (2006) explored iconic versus
arbitrary visual-graphic symbol learning in four pre-school
aged children with developmental delays and limited speech
ability. Highly translucent Blissymbols (Archer, 1977) and
arbitrary lexigrams (Rumbaugh, 1977) were used to teach the
participants vocabulary that they did not yet comprehend.
No differences were found in their ability to learn iconic ver-
sus arbitrary symbols, but the participants’ extant compre-
hension skills, as assessed by a standardized comprehension
measure, appeared to influence their performance in the
number of symbols learned overall.

Extrinsic factors

One extrinsic factor that may influence symbol learning is
the symbol set used to teach the meanings of the words.
The iconicity of the symbols and their interaction with
extant comprehension skills may be a key extrinsic factor
that contributes to variations in children’s ability to readily
learn symbol-referent relationships. Iconicity is a feature of
a symbol that varies across symbol sets and refers to a
symbol’s degree of arbitrariness (i.e.,, the degree to which a
symbol does or does not physically resemble its referent or
meaning). Sevcik, Romski, and Wilkinson (1991) advanced
the perspective that the symbols themselves play dual roles
in this process of acquisition because they are both the
external medium and the vehicle by which communication
is achieved, and the internalized representations of real
world experiences of the person (Bruner, 1968; Werner &
Kaplan, 1963). Stephenson (2009) further described the role
of iconicity by arguing that it is in the eye of the beholder
and thus influenced by the cognitive resources an individ-
ual brings to the symbol-learning task. DelLoache (1995;
2004) suggested that, in order for a child to perceive an
object as a symbol, he or she must distinguish the symbol’s
physical features as separate from its symbolic function. She
defined a symbol as “something that someone intends to
represent something other than itself” (DelLoache, 2004,
p. 66).

Scholars and practitioners alike have argued that the
use of arbitrary symbols with children with disabilities may
impede a child’s ability to learn the meanings of symbols
efficiently because they do not provide any representa-
tional cues about the meaning of the symbols (Beukelman
& Mirenda, 2013). The majority of research on symbol sets
has focused on how children with typical development
and adults without disabilities perceive symbols and/or
learn the association between symbols and spoken words
(Mizuko, 1987; Sevcik et al., 1991; Worah, McNaughton,
Light, & Benedek-Wood, 2015). Results from these studies
show that symbol learning is affected by the level of sym-
bol iconicity or arbitrariness (i.e., concrete versus abstract)
and a symbol’s physical configuration (e.g., complexity,
shape; Ecklund & Reichle, 1987; Mizuko, 1987; Musselwhite
& Russello, 1984).

To date, few studies have directly explored symbol icon-
icity as a key extrinsic component of symbol learning in chil-
dren with developmental disabilities (Angermeier, Schlosser,
Luiselli, Harrington, & Carter, 2008; Barton, Sevcik, & Romski,
2006; Emms & Gardner, 2010). Emms and Gardner found that
14 children with cerebral palsy more readily learned iconic
symbols versus less iconic symbols; however, an interaction
effect was found between symbol iconicity and instruction
type. Children more readily learned opaque (i.e., less iconic)
symbols when taught via direct instruction methods versus a
contextual interaction during storybook reading. Angermeier
et al. found that iconicity was not an important factor in
symbol learning when using the Picture Exchange
Communication System (PECS; Frost & Bondy, 1994) protocol.
In the study, four children with autism spectrum disorder
between 6 and 9 years of age were taught to match Picture



Communication Symbols’  and Blissymbols (Bliss, 1978)
with their corresponding object referent using the + PECS
protocol. All participants achieved mastery with both symbol
sets, suggesting that there was no benefit to symbols that
looked more like their referent. Using a verbal task, Mirenda
and Locke (1989) found a hierarchy of symbol representation
for objects to Blissymbols and written words for non-speak-
ing children and adolescents with a range of cognitive dis-
abilities. With the exception of Emms and Gardner, these
studies did not address the integration of extant speech
comprehension skills or lack thereof when learning iconic or
arbitrary symbols. Emms and Gardner found that age as
opposed to language ability was a significant factor in sym-
bol learning. In addition, there are no empirical reports on
the impact of iconicity on the use of a symbol for expressive
communication.

Namy (2008) suggested that iconicity is not a key compo-
nent in a child’s ability to learn symbol referent relationships
within the first year of life. During the period that children
are developing symbolic relationships, iconicity of the symbol
to its referent does not drive symbolic learning. Instead, con-
textual factors, such as referential cues and the co-occurrence
of the symbol and referent, are key for learning that the sym-
bol has a ‘stands-for relationship’ to its referent. Using novel
spoken words and novel sounds, Campbell and Namy (2003)
provided evidence that children with typical development
between 13 and 18 months of age used their experience
along with information about the context of the symbol pro-
duction in relation to its referent, rather than the iconicity of
the symbol to its referent, in order to learn symbol referent
relationships. In further empirical evidence, first and advanced
achievers with severe intellectual disabilities have been
shown to learn, use, and retain arbitrary symbols (lexigrams
for nouns, verbs, and social-regulative words) for communica-
tion (Adamson, Romski, Deffebach, & Sevcik, 1992; Romski &
Sevcik, 1992, 1996; Romski, Sevcik, & Pate, 1988). Since the
arbitrary symbol bears no iconic relationship to the referent, it
may simplify the task for children with disabilities. When
accounting for the child’s extant comprehension, this direct
comparison of symbol iconicity may provide information that
will disentangle the intrinsic and extrinsic components of
symbol learning that address a central issue in initial symbol
acquisition (Sevcik et al., 1991).

The purpose of the current study was to further examine
the relationship between symbol acquisition and the nature
of the symbol set employed, taking into account the speech
comprehension skills the participants brought to the experi-
mental task. Specifically, we explored the learning of arbi-
trary lexigram-referent relationships versus comparatively
more iconic Blissymbol-referent relationships by 13 school-
aged children who had both developmental and language
delays. A computerized program and display was used with
participants. Each participant had an interactive experience
seeing a specific set of lexigram- and Blissymbol-referent
pairs. Five questions were asked: (1) What are the children’s

'Picture Communication Symbols is a product of Mayer-Johnson (part of the
Tobi Dynavox Family), Pittsburgh, PA. www.mayer-johnson.com/pages/pcs-
symbol-collections.
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representational matching skills? (2) Do children discriminate
different symbol sets with the same ease? (3) Do children
learn symbol-referent relationships equally well regardless of
the iconicity of the symbol set employed? (4) Does extant
comprehension skill affect children’s learning of symbol-refer-
ent relationships? 5) Are symbols generalized to a new com-
municative setting?

Method
Participants

This research was conducted with Institutional Review Board
approval at Georgia State University. The participants were
13 children (six male and seven female) between 4 and 11
years of age (Mca =8.24 years) with both developmental and
language delays. They were recruited from the special educa-
tion program at a school system in a major city in the south-
eastern United States. Each child received an Individualized
Education Plan (IEP) that provided appropriate and individu-
alized special education (e.g.,, modified curricula) and related
services (e.g., speech-language therapy). All participants
could visually cross the midline to view the entire array of
symbols, could match identical objects to photographs, and
passed hearing and visual acuity screenings within the year
prior to the start of the study. With the exception of S6 and
S10, all were ambulatory. Their educational placements
ranged from classes for students with moderate to severe
intellectual disabilities. They represented heterogeneous eti-
ologies and a range of receptive and expressive communica-
tion abilities. All received speech and language services as
part of their educational program; none was using an aug-
mentative and alternative communication (AAC) device or
had been exposed to graphic symbol sets prior to this study.

Table 1 describes each participant’s age, diagnosis, and
performance on the Peabody Picture Vocabulary Test-lll
(PPVT-Ill; Dunn & Dunn, 1997) and the classroom edition of
the Vineland Adaptive Behavior Scales (Sparrow, Balla, &
Cicchetti, 1984). Only three of the 13 achieved a basal score
on the PPVT-ll; therefore, raw scores and age equivalent
scores, where applicable, were reported for all participants.
The mean PPVT-ll raw score was 15.62 (SD=16.71, range:
4-52). The mean score for the Vineland scales was 57.3
(SD=10.63, range: 34-72). The participants’ mean receptive
and expressive language age equivalent scores as assessed
by the Vineland were 40.46 months (SD=38.13; range:
14-144) and 26.69 months (SD=15.62; range: <12-65),
respectively.

Materials

Symbol sets. Two symbol sets - Blissymbols (Bliss, 1978)
and lexigrams (Rumbaugh, 1977) - were used. The sets pro-
vided experience with arbitrary and iconic symbols, while
ensuring that the participants had no prior knowledge of
either set. Hetzroni, Quist, and Lloyd (2002) rated Blissymbols
on a translucency rating scale. They found that Blissymbols
with a translucency rating of 3.5 and above were highly
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Table 1. Participant descriptive information.

PPVT-III Vineland  Vineland
# Gender CA Diagnosis Educ. placement level (AE; raw score) Vineland Adap.Beh. (SS) Vineland Com.Domain (SS)  RL AE EL AE
S1 M 11;08* ASD M IDD no basal; 9 42 25 1;2% 1;4*
S2 M 10,04 IDD S IDD no basal; 5 51 39 1,5 1;2
S3 F 8;10 IDD M IDD 4,01%; 52 72 73 12,0 3;11
S4 F 10,04 DS M IDD 4;03; 46 62 56 31 2;7
S5 F 8,0 DS M IDD no basal; 7 55 51 ;1 1,7
S6 M 11,05 CP (quadraplegia) S IDD no basal; 5 34 32 31 1,5
S7 M 10;08 ASD M IDD no basal; 10 54 63 84 5,5
S8 F 4,09 DD Sig. DD 2;09; 34 65 71 21 1,10
S9 F 6;03 DS M IDD no basal; 7 61 63 11 1,8
S10 M 7,0 cP M IDD no basal; 10 62 70 31 3,6
S11 F 6;05 DS M IDD no basal; 4 62 64 2;6 1,9
S12 M 6,08 DS M IDD no basal; 6 55 55 1,2 Below 1;0
S13 F 4,09 DS Sig. DD no basal; 8 70 69 21 1,10

Note. CA: chronological Age; ASD: autism spectrum disorder; CP: cerebral palsy; DS: Down syndrome; IDD: intellectual and developmental disability; DD: develop-
mental disability; M: moderate; S: severe; sig: significant; AE: age equivalent; SS: standard score, PPVT-IIl: Peabody Picture Vocabulary Test, Ill; Vineland: Vineland
Adaptive Behavior Scales, Com. Domain: communication domain, RL: receptive language, EL: expressive language; * years/months.

i) ot
Bus Bowl
Umbrella Scissors
Tree
K
Purse Peanut Fish

Figure 1. Blissymbol and lexigram vocabulary display. Note that printed words did not appear with the symbols during the experiment, but are used here to illus-

trate the vocabulary concepts represented by each symbol.

guessable. Only Blissymbols with a translucency rating of 4.0
or above were used in this study, thus all Blissymbols used
were iconic to adults without disabilities. They were pre-
sented in black on a white background. Lexigrams are an
arbitrary symbol system that can be composed of one, two,
three, or four basic elements from a pool of nine geometric
forms, with one being the least and four being the most
complex. Lexigrams are randomly assigned meaning and
appear as white on a black background. There is no iconic
relationship between a lexigram and its referent.

Six lexigrams and six Blissymbols were chosen to repre-
sent each participant’s vocabulary. The lexigram for each
vocabulary item was equally paired in terms of visual com-
plexity (1, 2, 3, or 4 elements) with each Blissymbol. Figure 1
provides an example of a 3 x 4 array of Blissymbols and lexi-
grams used in this study. The printed word was provided for
the reader to know the target vocabulary referent; however,
this printed word was not present for the participant to see
during the study.

Vocabulary. There were 12 noun vocabulary items ran-
domly assigned to be represented by either a Blissymbol or
lexigram. Six were paired with their corresponding
Blissymbol, and six were assigned to a lexigram. Out of the
six Blissymbols and six lexigrams, three vocabulary items that
were chosen were comprehended by the participants and
three others were not. The vocabulary sets for each partici-
pant were concrete nouns that could be depicted through
color photographs (e.g., bus, umbrella, finger). Initially, the
vocabulary was selected from established word lists created
from work done with typically developing preschool-age chil-
dren (e.g., Beukelman, Jones, & Rowan, 1989; Fried-Oken &
More, 1992; Rescorla, Alley, & Christine, 2001; Thorndike,
1932; Wepman & Hass, 1969). In order to accommodate the
advanced comprehension skills shown by some of the partic-
ipants, higher level, but still age appropriate, words that
were not on the lists were chosen, to ensure that there were
vocabulary items that the participants did not comprehend.
Comprehension of the words was assessed by presenting



participants with an array of four photographs and asking
them to Show me ___ . Each word was presented four
times in a randomized order. If the participant demonstrated
75% or greater accuracy in identifying the photograph, the
word was considered comprehended.

Procedure

There were three phases in the study: preliminary assess-
ment, observational symbol experience, and generalization.

Phase 1: Preliminary skill assessment. Two types of pre-
liminary tasks were given before the participants received
computer experience with the new vocabulary and symbols.
The first task assessed their representational matching skills,
and the second task assessed their ability to discriminate
Blissymbols and lexigrams in a visual identity matching task.
These two tasks provided information about the partic-
ipants’ skills.

Representational assessment. This task, developed by
Sevcik and Romski (1986), assessed the participants’ ability to
match objects to objects, objects to photographs, objects to
line drawings, and photographs to line drawings. One set of
four trials was administered for each of the four levels of
representation. The objects used were a toy telephone, book,
toy car, and crayon. Each object, photograph, or line drawing
was tested once for each condition. The participant was
given either the object or the photograph and instructed to
Find this one from an array of three of the other objects,
photographs, or line drawings placed in one of three bins in
front of him or her. No feedback as to the correctness of the
response was offered, though general praise was given for
completing the trial. Four trials were administered in each
condition for a total of 16 trials.

Lexigram and Blissymbol discrimination. Once the partic-
ipant’s symbol vocabulary was selected, his or her ability to
perceptually discriminate the six Blissymbols and six lexi-
grams was assessed. Four symbols were placed in front of
the participant, who was then asked to place the target sym-
bol presented by the investigator with its exact identity
match. Lexigrams were matched to lexigram foils and
Blissymbols were matched to Blissymbol foils. No feedback
as to the correctness of the response was offered, though
the participant was given general praise for completing the
trial. Four trials per symbol were administered for a total of
24 trials for each symbol set. This task provided experimental
control permitting us to distinguish visual perceptual
demands from the demands of symbol meaning.

Phase 2: Computer-based observational symbol
experience. Participants were seen individually in an
unoccupied classroom in the school building for approxi-
mately 30min a session. The investigators, along with
speech-language pathology undergraduate students, admin-
istered the tasks. Phase 2 of the study provided each partici-
pant with the observational experience of seeing the six
Blissymbols and six lexigrams individually paired with their
referents, and participants were then assessed on their acqui-
sition of the 12 symbol meanings. The 12 vocabulary items
represented with symbols were displayed in a 3 x 4 array on
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a color IBM flat screen monitor overlaid with a touch-sensi-
tive screen (see Figure 1). The monitor was connected to a
laptop computer system that ran a software program specif-
ically designed for the study (Sevcik & Fonseca, 2000). The
software program captured each participant’s symbol activa-
tions and produced a summary printout at the end of each
session. The computer-based symbol experience permitted
the juxtaposition of both symbols and photographs in a
highly efficient and standardized manner.

In order to activate a symbol, the participant directly
touched the symbol on the screen. When touched, the par-
ticipant simultaneously saw a full-screen color photograph of
its corresponding vocabulary referent displayed on the
screen and heard the name of the referent via digitized
speech. After the photograph was displayed for a 3-s period,
the screen returned to the original 3 x 4 array of Blissymbols
and lexigrams and the array of 12 symbols randomly relo-
cated. The participant could then touch another symbol on
the screen to view its corresponding vocabulary referent. If
the participant did not touch another symbol, the investiga-
tor encouraged the participant to do so. The investigator
kept track of the symbols activated to ensure that all 12
were sampled during the session. Each session targeted at
least eight experiences per symbol, or a total minimum of at
least 96 overall symbol experiences per session. The average
number of overall experiences per symbol for participants
was nine and the average number of symbol experiences per
session overall was 109. Computer sessions were adminis-
tered once per day for a maximum number of 12 sessions,
regardless of the participant’'s progress in comprehending
the symbol sets. If the participant demonstrated 100% com-
prehension of all 12 symbol meanings prior to session 12,
their participation was completed for the phase.

Assessing comprehension and production.
Comprehension and production of the symbol meanings was
assessed after three, six, nine, and 12 computer sessions.
Comprehension was measured by asking the participant to
match the symbol to the target 3” x 5" (7.6 x 12.7 cm) photo-
graph displayed in an array of four photographs arranged in
a line. The photograph was identical to the image previously
seen on the computer screen. The symbol was presented to
the participant printed on a 3" x5” (7.6 x 12.7cm) index
card. Four trials per symbol were administered using ran-
domly assigned foils of photographs from the participants’
vocabulary set. These tasks followed the assessment proto-
cols of the longitudinal study by Romski and Sevcik (1996).
Comprehension of the symbol was recorded if the partici-
pant correctly identified the photograph in three out of four
trials. Emerging comprehension of the symbol was docu-
mented if the participant correctly identified the photograph
in two out of four trials.

The participant’s production skill was assessed next, using
a similar method. This time the participants were given a
3" x 5" (7.6 x 12.7 cm) photograph and were told to choose
the correct 3" x 5" (7.6 x 12.7 cm) index card with the symbol
printed on it from an array of four to indicate what the tar-
get photograph represented. Again, production of the sym-
bol was recorded if the participant correctly produced the
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symbol in three out of four trials and emerging production
of the symbol was documented if the participant correctly
produced the symbol in two out of four trials.

Phase 3: Generalization activity. An essential compo-
nent of symbol learning is its use in a communicative envir-
onment. In this phase, each participant played an interactive
board game with the investigator to assess generalization of
the 12 symbols with which they had experience. The board
game consisted of the photographic referents in individual
squares on the path from start to finish. The Blissymbols and
lexigrams were attached with Velcro to a separate board
with an arrow for spinning in the center. The investigator
and participant took turns spinning the board to choose a
symbol. After taking a turn spinning the board, the partici-
pant moved his or her game piece to the referent photo-
graph deemed a match with the Blissymbol or lexigram.
When the investigator took a turn spinning, she asked the
participant to move her game piece for her to the correct
photograph. Playing the game in this manner allowed the
participants to continue to label the photographs independ-
ently and not gain cues from the investigator. The game
was modified for S2, S4, and S10. For S2, the investigator
modeled the appropriate action of moving the game piece
to the photograph throughout the course of the game
because the participant did not seem to understand the
rules of the game. S4 and S10 did not understand how to
use the game piece to label the photographs, so they were
allowed to remove the symbols from the spinning board and
use them in place of the game piece to label the photo-
graph of their choice. The investigator did not model the
appropriate placement of the symbol on the game board.
The participant and investigator continued the game until
the participant had an opportunity to use all 12 symbols on
the spinning board and each had reached the finish line. The
participants’ responses were recorded and tallied by the
investigator.

Results
Phase 1

Representational assessment. Table 2 describes the partic-
ipants’ performance on the representational task. Of the 13,
six were able to complete all four representational tasks with
100% accuracy; eight were able to match objects to objects

Table 2. Participant performance on four representational tasks.

with 100% accuracy; four were able to match objects with
75% accuracy, and one was able to match objects with 25%
accuracy. Twelve participants were able to match objects to
photographs with 100% accuracy and one was able to
achieve 75% accuracy. Eleven participants were able to
match objects to line drawings with 100% accuracy and two
with 75% accuracy; 11 also were able to match photographs
to line drawings with 100% accuracy. One participant
achieved 50% accuracy and one achieved 25% accuracy.

Lexigram and Blissymbol discrimination. Table 3
reports the performance of each participant on the
Blissymbol and lexigram discrimination task. Both Blissymbols
and lexigrams had a mean discrimination score above 90%
accuracy. Five participants — S1, S3, S4, S7, and S8 - each dis-
criminated lexigrams and Blissymbols with 100% accuracy.
All of the others were able to discriminate between lexi-
grams and Blissymbols above 75% accuracy.

Phase 2

Symbol experience. Table 4 provides a detailed summary of
each participant’s average number of experiences per sym-
bol, range of experiences per symbol, and total number of
sessions with the computer. With the exception of S1, S2,
and S3, all participants completed 12 sessions with the com-
puter. ST and S3 only needed nine sessions of computer
experience to learn all symbols in comprehension and pro-
duction, while S2 needed only six sessions of computer
experience to learn all symbols in comprehension and

Table 3. Participant performance on lexigram and blissymbol discrimin-
ation tasks.

Participant Lexigrams Blissymbols
S1 1.00 1.00
S2 0.75 1.00
S3 1.00 1.00
S4 1.00 1.00
S5 0.95 0.91
S6 0.91 0.91
S7 1.00 1.00
S8 1.00 1.00
S9 1.00 0.95
S10 0.95 0.87
S11 1.00 0.95
S12 0.87 1.00
S13 0.95 0.91

Note. Scores represent proportion correct out of four trials.

Participant Object to object Object to photograph Object to line drawing Photograph to line drawing
S1 1.00 1.00 0.75 1.00
S2 1.00 1.00 1.00 1.00
S3 1.00 1.00 1.00 1.00
S4 1.00 1.00 1.00 1.00
S5 0.75 1.00 1.00 1.00
S6 1.00 1.00 0.75 1.00
S7 1.00 1.00 1.00 1.00
S8 0.75 1.00 1.00 1.00
S9 1.00 1.00 1.00 1.00
S10 1.00 1.00 1.00 1.00
S11 0.75 1.00 1.00 0.50
S12 0.75 0.75 1.00 0.25
S13 0.25 1.00 1.00 1.00

Note. Scores represent proportion correct out of four trials.
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Participant Average number of experience per symbol Range of experience per symbol Total number of sessions*
S1 91.0 80-119 9
S2 57.6 50-71 6
S3 80.5 76-86 9
S4 109.9 103-125 12
S5 128.0 106-172 12
S6 1219 102-177 12
S7 112.0 99-145 12
S8 118.0 105-175 12
S9 122.0 110-147 12
S10 126.9 102-283 12
S11 113.8 100-162 12
S12 1144 104-126 12
S13 1189 108-132 12

Note. *Participants S1, S2, and S6 learned all 12 symbols in comprehension and production when assessed after noted sessions,

therefore they did not continue to 12 sessions.

Table 5. Symbols emerging or learned in comprehension and production.

Comprehension Production
Blissymbols Lexigrams Blissymbols Lexigrams

Participant Known Unknown Known Unknown Known Unknown Known Unknown
S1 3L 3L 3L 3L 3L 3L 3L
S2 3L 3L 3L 3L 3L 3L 3L
S3 3L 3L 3L 3L 3L 3L 3L
S4 3L 3L 3L 3L 3L 3L 3L
S5 3L 3L 3L 3L 3L 3L 3L
S6 3L 3L 3L 1E, 2L 3L 3L 3L 1E, 2L
S7 1E, 2L 1E, 2L 1L 1E, 2L 2E, 1L 2L 3L
S8 1E, 1L 2E, 2L 2E, 1L 1E, 2L 3E 2E, 1L 3L 2E
S9 2E, 1L 3L 2E, 1L 2E 3E 2L 1E
S10 2L 2L 2E, 1L 1E, 1L 3L 3E 1E, 1L 2E
S11 3L 2L 1L 1E, 1L 2E1L 1E, 1L 1E, 2L
S12 3L 1L 1E, 1L 2E, 1L 2E, 1L 1E 2E 3E
S13 2L 1E 1E 1E, 2L 3E 3E 2E, 1L

Note. E: emerging (a score in assessment from 0.50 to 0.74); L: learned (a score in assessment of 0.75 or greater).

Table 6. Blissymbol and lexigram acquisition across all six vocabulary items and three vocabulary items not understood prior to symbol experience.

Blissymbols )
Lexigrams
Vocabulary Mean (SD) t d cl Mean (SD)
Comprehended 4.77 (1.36) 2.793* 0.773 [0.21986, 1.78014] 3.77 (2.20)
Produced 3.69 (2.36) —0.433 —0.120 [—0.92796, 0.62027] 3.85 (2.27)
Unknown comprehended 2.31 (.95) 1.594 —0.442 [—0.14095, 0.91018] 1.92 (1.19)
Unknown Produced 1.62 (1.39) —0.693 —0.192 [—0.63767, 0.32998] 1.77 (1.36)

Note. Cl: confidence interval; Unknown: number of symbols learned out of three possible vocabulary items that were not understood.

*p < .05.

production. Overall, the participants had an average of 109
experiences per symbol (SD = 20, range: 50-283).

Acquisition of symbols. A symbol was operationally
defined as learned if the participant’s score in assessment
was 0.75 or greater, and defined as emerging if it was
between 0.50 and 0.75. Chance level performance was 0.25.
Table 5 provides the individual number of symbols learned
and emerging in comprehension and production for prior
known vocabulary and unknown vocabulary items. In com-
prehension and production, all participants evidenced know-
ledge of symbol-referent relationships, and five (S1, S2, S3,
S4, and S5) demonstrated comprehension and production of
all six Blissymbols and six lexigrams. Paired-sample t-tests
were run to test for significant differences in number of
Blissymbols versus lexigrams learned in comprehension and
production. A t-test was determined to be appropriate
because these tests are robust to violations of normality

without affecting the validity of the hypothesis test
(Gravetter & Wallnau, 2002). The differences between
Blissymbols and lexigrams learned in comprehension were
not normally distributed as assessed by Shapiro-Wilk test
(p=.003). The differences between Blissymbols and lexi-
grams learned in production were normally distributed as
assessed by Shapiro-Wilk test (p =.126). As shown in Table 6,
participants on average learned more Blissymbols in compre-
hension (M=4.77, SD=1.36) than lexigrams (M=3.77,
SD =2.20); a statistically significant mean difference of 1.00,
95% Cl [0.21986, 1.78014], t(12)=2.793, p=.016, d=0.773,
two-tailed. Participants did not show a mean difference in
the number of Blissymbols learned in production (M=3.69,
SD=2.36) versus lexigrams (M=3.85; SD=2.27); 95% Cl
[-0.92796, 0.62027], t(12) =-0.433, p =0.673, two-tailed.
When looking specifically at vocabulary that was not
understood prior to the participant’s symbol experience,
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Table 7. PPVT-III, vineland receptive and expressive language scores and symbol comprehension and production.

Comprehension Production

Participant PPVT-IIl (AE; raw score) Vineland RL (AE; raw score) Vineland EL (AE; raw score) Blissymbols Lexigrams Blissymbols Lexigrams
S1 No basal; 9 1:02; 9 1:04; 9 6L 6L 6L 6L
S2 No basal; 5 1:05; 11 1:.02; 7 6L 6L 6L 6L
S3 4:01; 52 12:00; 20 3:11; 41 6L 6L 6L 6L
S4 4:03; 46 3:01; 17 2:07; 30 6L 6L 6L 6L
S5 No basal; 7 1:11; 14 1:.07; 14 6L 6L 6L 6L
S6 No basal; 5 3:01; 17 1:05; 10 6L 1E, 5L 6L 1E, 5L
S7 No basal; 10 8:04; 19 5:05; 48 2E, 4L 4L 3E, 3L 5L
S8 2:09; 34 2:01; 15 1:10; 18 2E, 3L 3E, 3L 5E, 1L 2E, 3L
S9 No basal; 7 1:.01; 14 1:08; 15 2E, 4L 2E, 2L 5E 1E, 2L
S10 No basal; 10 3:01; 17 3:06; 38 4L 3E, 2L 3E, 3L 3E, 1L
S11 No basal; 4 2:06; 16 1:09; 17 5L 1E, 1L 3E, 2L 2E, 3L
S12 No basal; 6 1:02; 9 below 1:0; 4 4L 3E, 2L 3E, 1L 5E
S13 No basal; 8 2:01; 15 1:10; 18 1E, 2L 3E 4E, 2L 5E, 1L

Note. E: emerging (a score in assessment from 0.50 to 0.74); L: learned (a score in assessment of 0.75 or greater).

Table 8. Summary of intercorrelations, means, and standard deviations for receptive and expressive language and number of blissymbols and lexigrams learned

in comprehension or production.

Measure 1 2 3 4 5 6 7

1. Vineland RL -

2. Vineland EL 850** -

3. PPVT-lII 479 721 -

4. Blissymbols comprehended .033 -.264 -.094 -

5. lexigrams comprehended .026 -.094 294 832%* -

6. Blissymbols produced 215 -.020 130 867** 832%* -

7. lexigrams produced 118 .009 212 841%* .922%%* 843%* -
14.85 20.69 15.62 4.77 3.77 3.69 3.85

SD 3.46 14.04 16.71 1.36 2.20 2.36 2.27

Note. Vineland: Vineland Scales of Adaptive behavior; RL: Receptive Language Subtest; EL: Expressive Language Subtest; PPVT: Peabody Picture Vocabulary Test-

ll. Raw scores were used in all calculations.
*p <.01.

there were no significant differences in the number of
Blissymbols (M =2.31, SD=0.95) versus lexigrams (M=1.92,
SD=1.19) learned in comprehension, 95% Cl| [-.14095,
.91018], t(12) =1.594, p=.137. There also were no significant
differences in the number of Blissymbols (M=1.62,
SD =1.39) versus lexigrams (M=1.77, SD=1.36) learned in
production, 95% CI [-.63767, .32998], t(12) =-.693, p =.502.

Standardized test performance compared to symbol
acquisition. Table 7 compares the performance of each par-
ticipant on the PPVT-IIl and receptive and expressive commu-
nication subscales of the Vineland scales to the number of
symbols either emerging or learned in comprehension and
production. Two participants, S3 and S4, obtained age
equivalent scores above those of a 4-year-old on the PPVT-III
and learned all six Blissymbols and lexigrams. Three other
participants, S1, S2 and S5, who learned all six Blissymbols
and lexigrams, did not obtain a basal score on the PPVT-III
and had some of the lowest raw scores in receptive and
expressive language on the Vineland. A Spearman rank-order
correlation assessed the relationship between the partic-
ipants’ receptive and expressive language ability and number
of Blissymbols and lexigrams learned in comprehension or
production, as shown in Table 8. No significant correlations
were found.

Phase 3

Generalization. Table 9 presents participants’ performance
in the generalization game. All participants were able to
engage with the examiner during the game. Because S12

and S6 did not understand how to use a game piece to label
each photograph and move it across the board, they were
allowed to remove the symbol from the spinning board and
place it directly on the photograph as they played. All other
participants used a separate game piece to label the photo-
graphs. The average number of Blissymbol referents correctly
identified while playing the game was 3.23 (SD=2.31), and
the average number of lexigram referents correctly identified
was 2.3 (SD=1.70). S4 was the only participant to correctly
identify all Blissymbol and lexigram referents.

Discussion

Participants’ performance on the representational matching
task did not yield evidence of a fixed hierarchy of difficulty
that has been reported in the literature (Mirenda & Locke,
1989). This finding calls into question how ‘fixed’ a represen-
tational hierarchy may be for children with these profiles and
supports the notion that symbol representation as an extrin-
sic factor interacts with individuals’ intrinsic factors, namely,
language comprehension and production.

The participants distinguished Blissymbols and lexigrams,
suggesting that any subsequent learning difficulty was not
based on a lack of symbol discrimination ability. All evi-
denced at least emergent comprehension of four of 12 sym-
bols when given experience with their symbol referent pairs
via the computer program. Of the 13, five (38%) learned all
12 symbol vocabulary items in comprehension and produc-
tion, while seven more (54%) of the 13 learned at least six of
the 12 symbols in comprehension. One participant evidenced
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Number of
Blissymbol Number of
referents lexigram referents

correctly identified correctly identified

Participant Item used for identification V] K U K
S1 Game piece 2 2 1 3
S2 Game piece 2 1 2 2
S3 Game piece 3 3 1 1
S4 Game piece 3 3 3 3
S5 Game piece 3 3 2 1
S6 Physical symbols 3 3 1 2
S7 Game piece 2 2 0 1
S8 Game piece 0 0 1 0
59 Game piece 2 1 1 2
S10 Game piece 0 2 0 0
S11 Game piece 1 0 0 1
S12 Physical symbols 0 1 0 1
S13 Game piece 0 0 0 1

Note. U: unknown; K: known.

emergent comprehension of at least four symbols. These
findings suggest that, regardless of the iconicity of the sym-
bol, participants were able to establish iconic and arbitrary
symbol-referent relationships when given experience with
them. They add to the findings of Angermeier et al. (2008)
and Namy (2008) that iconicity may not be an important fac-
tor for symbol learning by children with autism spectrum dis-
order or children with typical development, respectively, by
including children with developmental disabilities.

There was a modest difference in ability to learn arbitrary
versus iconic symbols. On average the participants learned
one more Blissymbol than lexigram if the vocabulary item
was understood prior to the symbol experience. As Sevcik
(2006) described, comprehension is an important contributor
to learning symbol meanings. If the vocabulary item was
unknown prior to the symbol learning experience, however,
there was no difference in the ability to learn an iconic
Blissymbol versus an arbitrary lexigram as its referent. These
findings suggest that simply because a symbol looks more
like its referent, it does not mean that it will be more rapidly
learned by an individual who does not yet have the target
referent in comprehension.

This study provides evidence that children with develop-
mental disabilities and significant delays in receptive and
expressive language are able to learn new symbol-referent rela-
tionships via a computer-based experience. Some participants
were able to learn the relationships of prior known vocabulary
items more readily than others. Overall, however, extant com-
prehension of vocabulary did not significantly limit their ability
to learn symbols. Given the chance, some of the students with
the lowest standard scores in receptive and expressive lan-
guage and communication were able to learn all 12 iconic and
arbitrary symbol-referent relationships taught to them.

Limitations and future directions

There are a few limitations that must be considered. First,
the current study had a modest sample size, and student
profiles were varied in terms of age, educational placement
level, adapted behavior, and comprehension skills. Secondly,
the vocabulary taught was confined to nouns, thus

generalization of these findings to other word classes is lim-
ited. Thirdly, results of the generalization game should be
interpreted with caution. Given the participants’ limited
receptive language skills, many had a difficult time compre-
hending the instructions for the game. Finally, it is not
known if they would have learned more with a larger dosage
of intervention and/or greater intensity of experience, or if
another instructional strategy would have produced differ-
ent results.

Future studies should explore in greater detail the ability of
students to generalize their learning of symbol referent rela-
tionships to functional communication contexts. Examining the
transfer of learning of specific symbol referent relationships to
use in production on an AAC device for functional communi-
cation may be an important next step. A limited symbol
vocabulary is often a barrier to communicative development.
Ways in which vocabulary can be more readily and quickly
acquired would address this often identified issue. The role of
an observational computer-linked task, followed by context-
based naturalistic instruction, should be explored to determine
if this sequential experience could jumpstart a learner’s ability
to use vocabulary on an AAC device productively.

Conclusion

This study expands evidence about the interaction between
intrinsic and extrinsic factors in symbol learning for children
with developmental disabilities. Findings suggest that icon-
icity of a symbol may not be a critical factor in learning a
symbol-referent relationship for a child who does not yet
have the target referent in comprehension. Using a com-
puter-linked system to teach symbol meanings may offer
another approach for establishing and/or expanding vocabu-
lary for use in subsequent communication interactions.
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