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ABSTRACT
Complex syntactic structures may be difficult to recognize when produced using augmentative and
alternative communication (AAC) systems that do not contain grammatical markers. The present
study investigated adult English speakers’ production of Subject and Object relative clause sentences
using a picture/symbol-based AAC system with speech output. Most participants avoided the poten-
tial ambiguity that resulted from the absence of grammatical markers. They followed spoken English
word order when encoding Object relative clause sentences, but altered this order for Subject relative
clause sentences. Most participants used constituent proximity to maintain the distinction between
Subject and Object relative clause sentences. Results indicate the combined effects of underlying
syntactic knowledge and pragmatic variables on the AAC constituent order patterns observed.

Communication using augmentative and alternative communication (AAC) sys-
tems such as picture/symbol displays and voice output devices differs signifi-
cantly from spoken communication. This is recognized widely in the literature
(Beukelman & Mirenda, 1998; Gerber & Kraat, 1992; Glennen & DeCoste,
1997; Kraat, 1985; Nelson, 1992), but our understanding of the underlying na-
ture of these differences is less certain. Intrinsic variables, visual modality fac-
tors, and AAC system constraints all may influence utterance forms produced
using AAC systems. Intrinsic variables include differences in underlying knowl-
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edge of vocabulary and grammar that may result from the language learning
experiences of children with limited language production opportunities. Visual
modality factors include the use of visual representations, such as picture sets,
graphic symbols, or printed words, and the use of strategies that facilitate visual
processing. Some strategies, such as selecting two symbols simultaneously, are
only possible in the visual modality, whereas others are not exclusive to this
modality. Constraints imposed by AAC system use include limited vocabulary
and grammatical markers available on AAC displays, reduced communication
rate, the need for message coconstruction, and the negotiation of message mean-
ing (for a discussion of these issues, see Smith, 1996; Smith & Grove, 1999;
Sutton, 1999; Sutton & Morford, 1998).

Some research has suggested that individuals with severe speech and physical
impairment (SSPI) who use AAC systems may not achieve full English compe-
tence (Berninger & Gans, 1986; Kelford-Smith, Thurston, Light, Parnes, &
O’Keefe, 1989; Soto & Toro-Zambrana, 1995; Sutton, 1989; Sutton & Gal-
lagher, 1993; Udwin & Yule, 1990), and difficulties in language assessment
within this population have been identified (Blackstone, 1986; Nelson, 1992,
1993; Sutton & Gallagher, 1995; Yoder & Kraat, 1983). It would appear that
the relationships among these research findings and the constraints inherent in
the use of AAC systems require closer examination. Reductions and variations
in constituent orders produced using AAC systems are frequently noted (e.g.,
Bruno, 1989; Kelford-Smith et al., 1989; Kraat, 1991; Smith, 1996; Soto &
Toro-Zambrana, 1995; Sutton, 1989; Udwin & Yule, 1990), but the relationships
between spoken English syntax and the structures of utterances produced using
AAC are often difficult to interpret. For example, grammatical markers and
function words (e.g., articles, determiners, plurals, past tense, relative pronouns)
tend to be eliminated from AAC displays, especially those based on graphic
pictures/symbols, in order to include as many content words (nouns, verbs, ad-
jectives, adverbs) as possible within the limited space available. Compared to
spoken sentence structures, AAC utterances may appear reduced or different as
a consequence of observers’ difficulties in recognizing complex syntactic struc-
tures in AAC productions.

Previous research found that preschool-aged children (Smith, 1996) and
school-aged children (Sutton & Morford, 1998) with normal speech and lan-
guage development, who had no prior experience with AAC communication,
sometimes used non-English constituent orders when asked to construct single-
clause utterances by pointing to pictures on an AAC display. Grammatical mor-
phemes were not included on the experimental AAC displays in these studies
(Smith, 1996; Sutton & Morford, 1998), but their absence did not result in
ambiguity with regard to the relationships among the major constituents because
only single clauses were encoded. Grammatical distinctions were identified by
the order in which pictures representing the constituents were selected on the
displays. One study explicitly targeted single-clause events with nonreversible
actions to investigate whether participants would use this strategy (Sutton &
Morford, 1998). These studies suggest that, at a fairly young age, individuals
who demonstrate consistent use of English constituent orders in their spoken
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productions are sensitive to the role of word order in expressing grammatical
relations even if they do not recruit specific English structures in their ACC
productions.

Expressing basic constituent relations in single clauses is fairly straightfor-
ward since any consistently used word order can function as a grammatical
device. In complex structures, in contrast, correct interpretation of the sentence
structure may depend on the presence and placement of grammatical mor-
phemes. For example, two types of relative clause sentences, Subject relatives
and Object relatives, may have exactly the same order of major constituents,
but may differ structurally due to grammatical morpheme placement. In relative
clause structures, the relative pronoun (e.g., who) follows the head noun. The
Subject relative “The girl who pushes the clown wears a hat” and the Object
relative “The girl pushes the clown who wears a hat” have exactly the same
sequence of major constituents. Without the grammatical marker who, these
sentences would be ambiguous. AAC encoding of complex structures, such as
relative clause sentences, provides a context in which to explore the potential
influence of grammatical marker absence on AAC sentences. If English word
order of the major constituents were followed, these two types of relative clause
sentences would be identical, but would have two different underlying mean-
ings. If the underlying difference in meaning were encoded (i.e., the role served
by the relative clause marker), modification of the major constituent order would
be required. This solution would be consistent with the use of non-English pat-
terns observed in previous studies of single-clause utterances produced by young
English speakers (Smith, 1996; Sutton & Morford, 1998).

Systematic research analyzing the relationships between AAC system features
and the production and comprehension of language is needed so that principled
decisions can be made to support AAC system designs that will maximally
facilitate language growth. Examination of how grammatical structures are en-
coded using AAC systems would also address theoretical issues of language
representation which cannot usually be discussed within the typical language
learning situation. Under normal circumstances, children acquire grammatical
knowledge through integrated language comprehension and production experi-
ences. For children with severely restricted language production capabilities,
such as those who require AAC, language comprehension experiences may play
a more significant role. Theories vary in the relative importance they attribute
to language production as a mechanism of language growth, and by implication
they would predict different degrees of difficulty in acquiring grammatical
knowledge for children with limited language production experiences. Theories
that emphasize language comprehension opportunities within the language envi-
ronment (e.g., Braine, 1988; Chomsky, 1986; Meisel, 1995) imply that gram-
matical acquisition would not be impeded by limited language production expe-
riences. Theories that view language production experience as an important
influence on the acquisition of grammar (e.g., Bruner, 1983; Ninio & Snow,
1988; Ochs & Schieffelin, 1995) imply that the limited language production
experiences of children who need AAC would result in reduced or different
grammatical knowledge (Sutton, 1999). A clearer understanding of the gram-
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matical and syntactic features of sentence encoding using visual-graphic AAC
systems should help identify and clarify the relationships among restrictions on
language production and acquisition of grammatical knowledge.

The purpose of the present study was to investigate the production of a com-
plex structure using a picture/symbol-based AAC system with speech output
that does not contain grammatical markers. Adult English speakers with normal
speech and language development and no physical impairment were selected for
the initial study because some of the variables that may influence AAC utterance
structures could be controlled. These include known English language compe-
tence and easy visual and motor access to vocabulary on the display. The poten-
tial influence of differences in English grammatical acquisition and in ease of
access issues on AAC constituent orders was controlled. The results obtained
with adult English speakers, therefore, would be more clearly interpretable rela-
tive to the issues under study.

The complex structure investigated was that of relative clause sentences. Sub-
ject and Object relatives were targeted because the English order of the major
constituents is the same across the structures, and thus they would be ambiguous
based on constituent order alone. Three research questions were addressed. First,
do adult speakers of English maintain a structural distinction between Subject
and Object relatives when encoding relative clause sentences using a picture-
based AAC system that does not include conventional grammatical markers?
Second, what constituent order patterns are used (a) when the distinction be-
tween Subject and Object relatives is maintained and (b) when it is not main-
tained? Third, is there an underlying principle that accounts for the patterns
used?

METHOD

Participants

The participants were 43 adult speakers of English with no reported history of
intellectual, linguistic, social, or motor impairment who had normal hearing and
normal or corrected vision. They were recruited through notices posted around an
urban university campus. There were 11 males and 33 females. The mean age of
the participants was 25.33 (SD = 7.47). All participants had completed high
school. Some participants had also completed junior college (n = 9, 20%), an
undergraduate university degree (n = 16, 37%), or a graduate degree (n = 3, 7%).

AAC system

The AAC system used in the study was a nine-picture display comprised of
Picture Communication Symbols (PCS) (Mayer-Johnson Co., 1993) and mount-
ed on a MacawIIITM programmed to speak each word as the corresponding pic-
ture was selected. Eight pictures on the display represented the nouns and verbs
used in the experimental task, the relative clause production task. A separate
picture for “Start Over” was included so that participants could self-correct if
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they wished to do so. A different random arrangement of the pictures on the
display was used for each participant.

The spoken picture labels were recorded onto the MacawIIITM. The location
of each word in the Macaw was determined by the random display arrangement
for that individual subject. Speaker characteristics, sound quality, prosody, and
loudness were controlled. One male speaker made all the recordings in a sound
booth. Each word was recorded one at a time onto high-quality audiotape and
subsequently recorded onto the Macaw in the appropriate location. All occur-
rences of each word were therefore identical. Loudness of recording (live voice
onto audiotape and taped words onto the Macaw) was controlled by passing the
audio signal through a clinical audiometer (GSI-10) set at 55 db HL (normal
conversational speech level).

Relative clause production task

Stimuli. The stimuli were spoken sentences accompanied by photographs. The
spoken sentence stimuli were Subject and Object relative clause sentence pairs
(SS and OS, respectively). The sentence pairs were constructed using the same
vocabulary to designate the five major constituent roles within each sentence
(N1, V1, N2, V2, and N3) and were distinguished only by the placement of the
relative pronouns. For example, the SS relative “The girl who pushes the clown
wears a hat” and the OS relative “The girl pushes the clown who wears a hat”
have the same order of major constituents. Both sentences describe a girl push-
ing a clown, but in the SS relative the agent (girl) wears a hat and in the OS
relative the patient (clown) wears a hat. When grammatical markers were absent,
as in the case of picture-based AAC systems and the AAC device used in this
study, the structure (SS or OS) would be ambiguous based on the order of the
major constituents.

In each sentence, the five major constituents were arranged in the following
order: N1 V1 N2 V2 N3. There were two animate nouns with one reversible
action (i.e., either of the nouns named as agent or patient could plausibly per-
form the action: N1 V1 N2) and one inanimate noun with a nonreversible action
(i.e., the noun named as the patient could not plausibly perform the action: V2
N3). As a result of these constraints, N1 and N2 were potential agents for V1
and V2, but N3 was not a potential agent.

Each sequence of N1 V1 N2 V2 N3 was used to make an SS/OS sentence
pair. Sixteen sentence pairs were constructed by combining four agent–patient
pairs (girl–clown, clown–girl, boy–clown, clown–boy) used as N1 and N2, two
action verbs (push, pull) used as V1, and two descriptive verb + noun phrases
(wears a hat, wears a scarf) used as V2 N3, yielding a total of 32 sentences.

Photographs were used to elicit AAC utterances. These were 4″ × 6″ color
photographs of figurines positioned to correspond to the events described in the
sentence stimuli. In each photograph, two additional figurines were included: a
second token of each of the figurines representing the agent and the patient of
the action. The photograph thus depicted a situation in which relative clause use
would be appropriate (Hamburger & Crain, 1982).
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Training. Participants received training on the vocabulary included in the AAC
device, on sequencing using the device, and on using the vocabulary represented
on the device to describe the photographs. During vocabulary training, partici-
pants were asked to point to each picture on the AAC device when it was named
by the examiner. The “Start Over” key was identified, and participants were
told that they could use this key to indicate that they made an error and would
like to begin again. The pictures were named in a different random order for
each subject. The criterion was 100% correct performance. All participants
achieved this criterion on the first presentation.

The sequencing training provided an opportunity for participants to practice
pointing to the pictures on the AAC display in a sequence. A row of five pic-
tures (strip sequence), identical to those used on the display, was presented, and
participants were asked to point to the pictures on the display in the same se-
quence as they appeared on the strip. Participants were instructed to touch the
“Start Over” key if they made a mistake and wanted to begin the sequence
again. The criterion for completing the sequencing training was eight consecu-
tive strip sequences correctly encoded on the AAC device. Participants would
be excused from the study if this criterion was not reached within 24 trials. All
participants passed the sequencing training in 8 trials.

The purpose of the production practice training was to familiarize the partici-
pants with the task of encoding relative clause sentences using the AAC device.
A set of four photographs was presented to participants. The set included a
target and three foils, which differed from the target in only one feature. The
experimenter described the target photograph using a relative clause sentence
and pointed out how the photographs differed from each other. For example,
the first set of photographs included the following:

Target: two girls, two clowns; one girl pushes one of the clowns and wears
a hat

Foil One: two girls, two clowns; one girl pushes one of the clowns and wears a
scarf; no one wears a hat

Foil Two: two girls, two clowns; one girl pushes one of the clowns; the second
girl wears a hat; the girl pushing the clown does not wear a hat

Foil Three: two girls, two clowns; one girl pushes one of the clowns and the
clown wears a hat; the girl does not wear a hat

Following this orientation, the experimenter repeated the relative clause sen-
tence that described the target photograph and asked participants to construct
the same sentence using the AAC device. Participants were encouraged, but not
required, to use full sentences. If the participant pointed to a sequence of five
pictures (i.e., the content words of the sentence), the next practice trial was
presented. If the participant pointed to a sequence of less than five pictures, the
experimenter asked whether the participant’s response was equivalent to the
spoken relative clause sentence. If the participant responded affirmatively, the
next training trial was presented; if the participant responded negatively, the ex-
aminer repeated the spoken sentence and asked the participant again to produce
that sentence using the AAC device. The next practice trial was then presented
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regardless of the length of the response. There were 8 randomized practice trials,
four examples of SS relatives and four examples of OS relatives.

Experimental procedure. All testing, including practice, was administered by a
trained examiner. In each test trial, the examiner presented the stimulus photo-
graphs one at a time and produced the spoken stimulus sentence that described
each photograph. Participants were asked to repeat the same sentence using the
AAC device and to respond by pointing to a sequence of pictures on the device.
There were a total of 32 trials (16 trials × 2 types of sentences). Each participant
received a different random ordering of the sentence stimuli. Responses were
videotaped to facilitate scoring.

Response coding

The constituent orders that each participant used for SS and OS sentence pairs
were compared and scored as “same” if exactly the same order of constituents
was used or as “different” if there were any differences in pointing orders across
the two sentence types. Constituent order patterns were identified within the
data, and their frequencies of use for SS and OS sentences were calculated for
each participant.

Reliability

Reliability was assessed on 10% of all response recording, same/different scor-
ing, and constituent order pattern assignment for each participant. A second
trained examiner viewed a portion of each participant’s videotape and indepen-
dently recorded and scored responses (same/different) and coded constituent
order patterns. Video segments for each participant were selected beginning
with a randomly assigned trial number. Response recording, scoring, and coding
were compared with those made by the first examiner. Interrater agreement was
100% for response recording and same/different scoring and 95% for constituent
order pattern assignment.

RESULTS

The first research question – whether adult English speakers maintain a struc-
tural distinction between SS and OS relatives in AAC productions – was ad-
dressed by comparing the frequencies of response pairs that were scored as same
with the frequencies of response pairs that were scored as different. This analy-
sis indicated that participants had significantly more different than same re-
sponses for SS and OS sentence pairs (M = 13.77 and 2.23, respectively; n =
16), and that the difference was significant (t = 6.075, df = 42, p < .001). Thus,
the group data indicated that adult English speakers maintained a distinction
between most of the SS and OS relative clause sentences when using the AAC
device.

Further examination of the data, however, indicated that the frequencies of
same and different scores for individual participants clustered at the extremes
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Table 1. Frequencies of OS and SS constituent order patterns by +DEP
and −DEP participants

+DEP participants −DEP participants

Patterns OS SS OS SS

N1 V1 N2 (V2) N3 446 19 112 109
N1(V2) N3 V1 N2 0 477 0 3
N1 V1 N2 N2 V2 N3 74 2 0 0
N1 V1 N2 N1 V2 N3 0 46 0 0
N1 V1 N3 (V2) N2 39 0 0 0
N3 N1 V1 N2 0 28 0 0
N2 V2 N3 N1 V1 14 0 0 0
N1 V2 N3 N1 V1 N2 0 4 0 0
N2 V2 N3 N1 V1 N2 3 0 0 0
Total 576 576 112 112

of the frequency distribution range. These scores were either less than 4 or
greater than 12 of the sentence pairs presented (n = 16). These data suggest that
participants fell into two groups. One group of participants, the distinctive en-
coding pattern (+DEP) participants, encoded the sentence pairs distinctively at
a high frequency. The other group of participants, the nondistinctive encoding
pattern (−DEP) participants, did not encode the sentence pairs distinctively.
There were 36 participants (84%, n = 43) in the +DEP group: 32 participants
encoded 100% of the SS and OS sentence pairs distinctively, 3 participants
encoded 94% of the sentence pairs distinctively, and 1 participant encoded 81%
of the sentence pairs distinctively. There were 7 participants in the −DEP group:
6 participants used the same pattern on 100% of the SS and OS sentence pairs,
and 1 participant used the same pattern on 77% of the sentence pairs. The
response patterns of the −DEP participants were not consistent with the overall
group data trend.

The second research question – what constituent order patterns are used by
participants who maintain a distinction between SS and OS sentences and by
those who do not – was addressed by identifying the various pointing order
patterns that occurred in the data. Comparison of the constituent order patterns
with the original spoken sentences revealed that only one constituent was de-
leted: the verb wear, which was the V2 constituent. Overall, deletion occurred
infrequently (14% of SS sentences and 16% of OS sentences). In all further
analyses of constituent order patterns, therefore, patterns in which V2 was de-
leted were analyzed as an infrequent variant of those containing V2 and were
scored as the same pattern. V2 is indicated in the text and tables as optional by
enclosing it in parentheses.

Nine constituent order patterns were observed within the data. These order
patterns are listed in Table 1 according to their frequencies of use. The first
pattern, N1 V1 N2 (V2) N3, was used most frequently across all participants.
OS sentences were encoded with this pattern by both +DEP and −DEP partici-
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Table 2. Number of +DEP and −DEP participants who used each constituent
order pattern to encode OS and SS sentences on 75% or more trials

+DEP participants −DEP participants

Patterns OS SS OS SS

N1 V1 N2 (V2) N3 27 1 7 7
N1(V2) N3 V1 N2 0 29 0 0
N1 V1 N2 N2 V2 N3 4 0 0 0
N1 V1 N2 N1 V2 N3 0 4 0 0
N1 V1 N3 (V2) N2 2 0 0 0
N3 N1 V1 N2 0 2 0 0
N2 V2 N3 N1 V1 1 0 0 0
N1 V2 N3 N1 V2 N2 0 0 0 0
N2 V2 N3 N1 V2 N2 0 0 0 0
No predominant order 0 0 0 0
Total 36 36 7 7

pants (77% and 100%, respectively). +DEP participants used this pattern signifi-
cantly more frequently than all other patterns combined (t = 5.503, df = 35, p <
.001); its frequency of use was at ceiling for −DEP participants. In contrast, SS
sentences were encoded differently by the two groups. +DEP participants en-
coded SS sentences with a different order pattern from the one they used on OS
sentences. They used the pattern N1 (V2) N3 V1 N2 for SS sentences signifi-
cantly more frequently than all other patterns combined (t = 2.925, df = 35, p <
.01). However, −DEP participants encoded SS sentences with the same order
pattern as the one they used on OS sentences: N1 V1 N2 (V2) N3. Their fre-
quency of use of this pattern was at ceiling (97% of SS sentences), similar to
their data for OS sentences.

Examination of individual participant data indicated that, whether or not they
distinguished OS and SS sentences (+DEP and −DEP participants), all but two
participants used particular constituent order patterns on 75% or more of the OS
and SS sentences presented (see Table 2). These data were consistent with the
frequency of occurrence data (see Table 1). When encoding OS sentences, 27
+DEP participants and all 7 −DEP participants used the pattern N1 V1 N2 (V2)
N3. When encoding SS sentences, 29 +DEP participants consistently used the
pattern N1 (V2) N3 V1 N2; 2 +DEP participants did not use a consistent pattern
when encoding OS sentences, but were nonetheless consistent in their encoding
of SS sentences. In contrast, all −DEP participants used the pattern N1 V1 N2
(V2) N3 for SS sentences, just as they did for OS sentences. The type of initial
trial type presented (OS or SS sentence) was not related to participants’ response
patterns or to whether they distinguished between OS and SS sentences (+DEP
vs. −DEP).

The third research question – whether an underlying principle accounts for
the AAC encoding patterns observed – was then explored. Two possibilities
were suggested by the data. One principle was to follow the order of mention
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of the major constituents in the spoken sentences in constructing the AAC con-
stituent orders. The constituent order pattern N1 V1 N2 V2 N3 corresponded
exactly to the spoken order of mention in both SS and OS sentences. This
principle could account for the data for −DEP participants because they used
the pattern N1 V1 N2 (V2) N3 frequently and consistently for both OS and SS
sentences (see Tables 1 and 2). It could also account for +DEP participants’
constituent order patterns for OS sentences but not for SS sentences. They en-
coded SS sentences using order patterns that differed from the spoken order of
mention (see Tables 1 and 2).

A second principle – constituent proximity – was explored. The potential am-
biguity between OS and SS sentences that resulted from the absence of relative
pronouns could be resolved by altering the order of the constituents from the
one presented in the spoken sentences. The principle of constituent proximity
could account for +DEP participants’ data for SS sentences. Nearly every +DEP
participant consistently used a pattern that altered the spoken order of mention
of the constituents in order to place the attribute, N3 (hat or scarf ), closer to
N1 than to N2: 29 participants used the pattern N1 (V2) N3 V1 N2, in which
the constituents (V2) N3 were moved forward so that they directly followed N1
in the AAC encoded sentence; 4 participants used the pattern N1 V1 N2 N1 V2
N3, in which N1 was repeated and intervened between N2 and N3; and 2 partici-
pants used the pattern N3 N1 V1 N2, in which N3 was placed before N1. Only
1 +DEP participant did not follow this constituent proximity principle when
encoding SS sentences. This participant followed the order of mention for SS
sentences, but maintained a distinction between OS and SS sentences by using
a different constituent order for OS sentences.

DISCUSSION

The results of the study indicated that most adult speakers of English distin-
guished SS and OS relative clause sentences when encoding them using a pic-
ture-based AAC system that did not include relative pronoun grammatical mark-
ers. Of 43 participants, 36 (i.e., +DEP participants) maintained this distinction;
32 did so on 100% of trials. These findings, as well as the observation that
participants’ response patterns did not differ based on the type of initial trial
(SS or OS), suggest that +DEP participants adopted a strategy to encode SS and
OS sentences distinctly from the very first trial. They were highly sensitive to
the potential ambiguity that would result from the absence of relative pronouns
in encoding the sentences.

Most +DEP participants (97%) readily employed an alternative encoding op-
tion that was available – constituent proximity. These participants used constit-
uent order patterns for SS sentences in which the attribute (V2) N3 was more
closely linked with N1 than with N2 because of its proximity to N1. Given this
finding for SS sentences, the constituent order pattern that most (72%) +DEP
participants used for OS sentences, N1 V1 N2 (V2) N3, could also be considered
an example of constituent proximity. The attribute (V2) N3 was more closely
linked with N2 than with N1 because of its proximity to N2. Similarly, the
constituent order patterns N1 V1 N2 N2 V2 N3 and N1 V1 N3 (V2) N2 used
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by +DEP participants for OS relatives maintained the proximity of N2 and (V2)
N3. The observation that most participants freely modified the order of constit-
uents they heard in SS sentences in order to maintain constituent proximity
suggests that proximity may have played a role in the constituent orders used
for OS sentences as well.

Although English syntactic relationships between the spoken clauses could
not be demonstrated in the same way using the AAC device, some participants
explicitly marked the grammatical roles of the nouns and verbs by repeating the
noun represented in the spoken sentence by the relative pronoun who: for exam-
ple, constituent order patterns N1 V1 N2 N1 V2 N3 for SS and N1 V1 N2 N2
V2 N3 for OS. These patterns were used infrequently (46 and 74, respectively,
n = 576), but their occurrence indicated that a more explicit syntactic solution
was available to, but not preferred by, most participants. This finding strength-
ens the proximity interpretation of the data.

Proximity is recognized as one of the primary historical factors influencing
grammatical structure in spoken languages. Haiman (1985) credited Behaghel
(1932) as the first scholar to identify proximity as an organizing principle in
languages. He noted that the linear order of words in a sentence is not arbitrary;
it is determined in part by the conceptual relationship between the words. Over
time, words that once occurred in consecutive order may become conjoined,
creating bound morphology. Indeed, in a study of 50 unrelated languages, Bybee
(1985) confirmed the prediction that bound morphemes with meanings more
relevant to the verb (e.g., aspect) will be more proximal to the verb stem,
whereas bound morphemes with meanings more relevant to the verb’s argu-
ments (e.g., mood, person, number) will be more distal to the verb stem. More-
over, relevance influenced the degree of phonological fusion between bound
morphology and the verb stem. Thus, the use of proximity by participants in
this experiment has considerable historical precedence. Humans around the
world are sensitive (at least implicitly) to the potential of proximity to express
the presence of semantic relations.

Overall, the findings of the study suggest that +DEP participants responded
to the task using a pragmatic strategy to resolve the potential ambiguity of
the sentences presented when grammatical markers were not available. These
participants responded on this task as though they were sensitive to the fact that
the primary source of any potential ambiguity between the sentences, when
presented with the photographs, related to the attribution of the hat or scarf. All
photographs contained two animate nouns that served as agent and patient of an
action verb (V1). The agent and patient roles were unambiguous (N1 = agent;
N2 = patient), but either the agent (N1) or patient (N2) could be wearing a hat
or scarf.

These data trends did not represent all participants. A small group (7 −DEP
participants) used a single constituent order pattern, which corresponded to the
order of mention of the constituents in the spoken sentences. One cannot deter-
mine from this study whether these participants ignored the potential ambiguity,
did not recognize it, or concluded that English constituent order could not be
modified. Although −DEP participants were the minority, their performance
suggested that English grammatical distinctions, even if acquired by individuals
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who use AAC for daily communication, may not be apparent to interlocutors
when grammatical markers are not available on the AAC system in use.

The results of this study highlight the fact that clause structures corresponding
to those of spoken sentences may not be directly evident in utterances produced
using a graphic-based AAC system. The participants, who were mature, native
speakers of English, freely altered the order of the constituents they heard to
suit their communicative purposes and to accommodate the constraints of the
AAC system. Some of the constituent orders differed from conventional English
word orders (e.g., “GIRL HAT PUSH CLOWN”; “GIRL PUSH CLOWN HAT”). The
findings suggest that, when using such an AAC system, caution is needed in
interpreting pointing orders as examples of specific syntactic structures, particu-
larly complex syntactic structures for which there are multiple relationships of
elements within and across clauses. This does not necessarily mean that complex
structures cannot be encoded using these systems. In the absence of grammatical
markers, participants conveyed the distinction between two English complex
syntactic structures by using pointing orders that did not correspond directly to
conventional English word order.

When these results are combined with those of Smith’s (1996) study of pre-
school-aged children and Sutton and Morford’s (1998) study of school-aged
children, there is a strong basis on which to conclude that English speakers of
all ages consider a variety of strategies for communicating with AAC displays
and do not limit themselves to their knowledge of spoken syntactic structures.
Moreover, evidence from the current study is helpful in evaluating the develop-
mental trend observed by Sutton and Morford, whereby older children follow
English syntax more closely than do younger children. Contrary to what could
be expected, adults are not so firmly entrenched in the use of spoken syntax
that they would never abandon it if the situational constraints made it advanta-
geous to do so. It may be the case that adults systematically follow SVO constit-
uent order when encoding simple clauses, but interestingly several participants’
response patterns in the present task did violate SVO order. Specifically, the
response patterns N1 V1 N3 (V2) N2, N3 N1 V1 N2, and N2 V2 N3 N1 V1,
accounting for 14% (n = 576) of +DEP responses, all violate SVO order by
exchanging the position of the object and the subject, moving the object to the
front of the clause or moving the object and its modifying constituents to the
front of the clause.

These results suggest that the relationships among AAC production patterns
and language representation are not straightforward. The participants in this
study had fully mastered English syntax, and yet this knowledge was not the
only factor that influenced their AAC encoding. Pragmatic pressure to commu-
nicate encouraged participants to employ an available solution in order to avoid
the ambiguity that resulted from the absence of grammatical markers. Thus, the
constituent order patterns we observed were the combined product of underlying
syntactic knowledge and pragmatic variables.

Speaking individuals produced the observed constituent order patterns with
the intention that they would be interpreted as relative clause sentences. The
possibility of discovering standard ways to convey English structures using pic-
ture-based AAC systems, even though they may not directly mirror English

https://doi.org/10.1017/S0142716400004033 Published online by Cambridge University Press

https://doi.org/10.1017/S0142716400004033


Applied Psycholinguistics 21:4 485
Sutton et al.: Relative clause sentence production

syntax, would have important implications for clinical practice. Once identified,
such encoding patterns could serve as models for sentence production by indi-
viduals who use AAC for daily communication and for sentence interpretation
by conversation partners. These patterns could also provide the basis for sen-
tence structure prediction in AAC devices that support sentence programming.
From a theoretical point of view, discovering how potential ambiguities are
resolved when constituent proximity is not available would provide valuable
information regarding the limits of constituent order as a means of encoding
complex sentences. As has been frequently noted in the literature (e.g., Bedro-
sian, 1995; Higginbotham, 1995a, 1995b), however, particular caution must be
used in extending research findings involving participants without disabilities to
individuals with disabilities who use AAC systems for daily communication.
The preceding inferences regarding the relationships among English grammati-
cal structures and AAC encoding are therefore drawn with caution. Research to
explore AAC encoding of English sentence structures by individuals who use
AAC systems for daily communication is needed to explore further the relation-
ships among restrictions on language production and acquisition of grammatical
knowledge.
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