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Abstract addition, these behaviors are under the speaker’s

control and should be robust to what the other

Little research has been done to explore  speaker is doing. We hypothesize that just as in-
differences in the interactional aspects of  teractional aspects in general are affected in ASD,

dialogue between children with Autis- so are these surface behaviors. However, to our
tic Spectrum Disorder (ASD) and those  knowledge, little or no work has been done on this.
with typical development (TD). Quantify- Investigating how the interactional aspects of

ing the differences could aid in diagnosing  dialogue are affected in ASD serves several pur-
ASD, understanding its nature, and better  poses. First, it can help in the diagnostic process.
understanding the mechanisms of dialogue  Currently, diagnosing ASD is subjective. Objec-
processing. In this paper, we report on a  tive measures based on dialogue interaction could
study of dialogues with children with ASD improve the reliability of the diagnostic process.
and TD. We find that the two groups differ ~ Second, it can help us refine the behavioral phe-
substantially in how long they pause be-  notypes of ASD, which is critical for progress on
fore speaking, and their use of fillers, ac-  the basic science front. Third, it can help us re-

knowledgments, and discourse markers. fine therapy for people with ASD to address di-
_ alogue interaction deficits. Fourth, understand-
1 Introduction ing what dialogue aspects are affected in high-

Autism Spectrum Disorders (ASD) form a groupmm:t_Ionlng yerbal children W_Ith ASD can he_Ip d(_e-
termine which aspects of dialogue are primarily

of severe neuropsychiatric conditions whose fea-"" """
tures can include impairments in reciprocal sociarcfomaI n _nature. For e>_<amp|e, do ?pe‘?‘kers use
interaction and in communication (APA, 2000).flllersto S|gnr_;1l that there |sacommun|cat|on prob-
These impairments may take different forms,lem' or are fillers a symptom of it (cf. Clark and
ranging from individuals with little or no com- Fox Tree, 2002)?

munication to fully verbal individuals with fluent, In l‘h's pa‘;’er'f"g? lrepo” ‘t’,”ta St“dyl_o_f interac- |
grammatically correct speech. In this latter verbal lonal aspects of dialogues between clinicians an

group, shortcomings in communication have beer?h”dren with ASD. The dialogues were recorded

noted, including using and processing social cue%ubrlng admméstrr]at(ljor; othhg Aut||sm2cli)c;ggnoit_lch
during conversations. This is no surprise, since servation Schedule (Lord et al., ), whic

negotiating a conversation requires many abilities{/svan mstrumenrt] used ]:[O assistin dflaﬁnosmgh_lAdSD.
several of which are generally impaired in ASD, e compare the performance of these children

such as generating appropriate prosody (KanneY‘”th a group of children with typical development
1943) and “theory of mind” (Baron-Cohen, 2000). (TD).

We make a distinction between transactional2 Data
and interactional aspects of dialogue (Brown and
Yule, 1983). The transactional aspect refers torhe data used in this paper was collected dur-
message content and interactional focuses on exag administration of the ADOS on 22 TD chil-
pressing social relations and personal attitudesdren and 26 with ASD, ranging in age from 4 to
In this paper, we focus on surface behaviors3 years old. The children with ASD were high-
that speakers use to help manage the interactiofiinctioning and verbal. The speech of the clini-
namely turn-taking, and the use of fillers, dis-cian and child was transcribed into utterance-like
course markers, and acknowledgments. One admits, with a start and an end time. Activities were
vantage of these behaviors is that they do not reannotated in a separate tier. The transcriptions in-
quire complete understanding of the dialogue, andluded the punctuation marks ‘., ‘I, and ‘?’ to
thus lend themselves to automatic analysis. Immark syntactically and semantically complete sen-
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tences, and>’ to mark incomplete ones. As a sin- this research, we collapse the activities into three
gle audio channel was used, the timing of overlaptypes: converseis when there is no non-speech
ping speech was marked as best as possible. Eatdisk; describeis when the child is doing a men-
child on average said 2221 words, 574 utterancesal task, such as describing a picture; qtay is

and 316 turns. when the child is interacting with the clinician in

a play session. To better understand the difference
3 Results between questions and non-questions, we examine
Pauses between Turns:  We first examine how the pauses in each activity (Table 2).
long children wait before starting their turn. We TD ASD
hypothesized that children with ASD would wait question | non-ques.| question | non-ques.

. converse0.730 0.300.656 0.270.890 0,340,932 0.84
longer on average to respond, either because the¥escrine0.853 0.440.879 0.371.056 0.511.282 1.21

are less aware of (a) the turn-taking cues, (b) theplay  [0.720 0.341.825 0.7§1.289 1.511.887 1.37
social obligation to minimize inter-turn pauses, or Table 2: Pauses for each type of activity.

(c) they have a slower processing and response

times. For this analysis, we look at all turns in
which there is no overlap between the beginning o
the child’s turn and the clinician’s speech. Datais | . o .
available on 4412 pauses for the TD children andSlgnlflcant by pairwise palregl ttest, al {.3'6’ .
5676 for the children with ASD. The grand meansNS)' After a question, the child has a social obli-
of the children’s pauses are shown in Table 1 along%
with the standard deviations. The TD children’s

average pause length is 0.876s. For the childreH1ey are involved in. E\{en aft_er a non-question,
with ASD, it is 1.115s, 27.3% longer. This dif- conversants have a social obligation to keep the

ference is significanta-priori independent t-test speaking floor occupied and so to minimize inter-

After a question, the TD children tend to re-
pond with similar pauses in each activity (the dif-
erences in column 2 between activities are not

ation to respond, and this does not seem to be
verridden by whether there is a separate task

t=2.34 (df=39), pc.02 one-tailed. uttera_nce pauses (Sacks et al., 1974). However, as
seen in the third column, the pauses are affected
D ASD by the type of activity, and the differences are
all 0.876 (0.24)1.115 (0.45 - N o .
after question  |0.748 (0.25)1.005 (0.40 statistically S|gn_|f|cant by pairwise pglred t-test,
after non-question1.076 (0.37)1.329 (0.74 (df=21), two-tailed: converse-describe t=2.24,
Table 1: Pauses before new turns. p<.04; describe-play t=5.68,<n0001; converse-

We also examine the pauses following ques—play t=6.87, p<.0001. The biggest difference is

. o . with play. Here, it seems that the conversants
tions by the clinician versus non-questions. Ques-

tions are interesting as they impose a social Obli_physical interaction lessens the social obligation

gation for the child to respond, and they haveOf maintaining the speaking floor. These findings

strong prosodic cues at their ending. We identified © interesting for social-linguistics as it suggests

guestions as utterances transcribed with a queg—]at the social obligations of turn-taking are al-

k . . . . tered by the presence of a non-speech task.
tion mark, which might include rhetorical ques- . .
. . We next compare the children with ASD to the
tions. After a non-question (e.g., a statement), th . .

. . D children. For theeonverseactivity, we see that
average pause is 1.076s for the TD children an

1.329s for children with ASD. This difference is the chlldr_en with ASD take Io_nger 0 respgnd, at-
ter questions and non-questions. The difference

not statistically significant by independent t-test, . L .

. after questions is significant by independent t-test,
t<1.6, NS. After a question, the average paus?_1 74 (df=46 05 tailed. wh the dif
is 0.748s for the TD children and 1.005s for thel + /4 (df=46) p.05, one-tailed, whereas the dif-

children with ASD, a significant difference lay f‘;:fgge aﬁg; ”?;‘_'q“es“l‘tms e g‘arg'”la': t31547
priori independent t-test t=2.72 (df=42)<@05 (df=28) p<.08. This result could be explained by

one-tailed. The ASD children on average takethe slower processing and response times associ-

0 . _ated with ASD.
34.4% longer to respond. Thus, after a question, Just as with the TD children, we see that after

the difference between children with TD and ASD . . .
merenc © rarenwi a non-question, the children with ASD take longer

's more pronounced. to respond when there is another task. The differ-
Pauses by Activity: The ADOS includes hav- ences in pause lengths betwaesmverseandplay
ing the child engage in different activities. For are significant, by paired t-test, t=2.89 (df=23)
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p<.009, two-tailed. The difference betwede- of ‘um’ and ‘uh’. In recent work, Clark and Fox
scribeandplayis marginal, t=2.03 (df=25)4.06, Tree (2002) argued that they signal a delay, and
and there was no significant difference betweerthat ‘um’ signals more delay than ‘uh’. They view
converseanddescribe t<1, NS. both as linguistic devices that are planned for, just
After a question, the children with ASD take as any other word is. Our work suggests that ‘um’
longer to respond when there is another task, espend ‘uh’ arise from different cognitive processes,
cially for play, although the pairwise differences in and that the process that accounts for ‘uh’ is not
pause length between activities are not significantaffected by ASD, while the process for ‘um’is.

This suggests that the children with ASD become

distracted when there is another task, and so béXcknowledgments:  We next look at the rate of

come less sensitive to either the question prosod§cknowledgments: single word utterances that are
or the social obligation of questions. used to show agreement or understanding. Thus,

the use of acknowledgments requires awareness of
Fillers:  We next examine the rate of fillers, at the other person’s desire to ensure mutual under-
the beginning of turns, beginning of utterancesstanding. As the corpus did not have these words
and in the middle of utterances. We look at theseexplicitly marked, we identify a word as an ac-
contexts individually as fillers can serve differentknowledgment if it meets the following criteria:
roles, such as turn-taking, stalling for time or as(a) it is one of the words listed in Table 5 (based
part of a disfluency, and their role is correlatedon Heeman and Allen, 1999); (b) it is first in the
to their position in a turn. The rates are reportedspeaker’s turn; and (c) it does not follow a question
in Table 3, along with the total number of fillers by the clinician. The TD children used acknowl-
within each category. Interestingly, the rate of ‘uh’ edgments in 17.42% of their turns that did not fol-
between children with TD and ASD is similar for low a question, while the children with ASD did
all positions (independent t-test, all g’'4, NS). this only 13.39% of the time (Table 5), a statis-
tically significant difference bw-priori indepen-

uh um
D ASD D ASD dent t-test t=1.78 (df=46),4.05 one-tailed.
turn init. |1.70% 1121.84% 1593.86% 2431.65% 144
utt.init.  [1.31% 431.20% 332.29% 730.52% 10 1D ASD
utt. medial 0.25% 1030.31% 1371.03% 4920.21% 123 total 17.42% 568| 13.39% 459
) : yeah 7.49% 248 587% 215
Table 3: Rate of fillers. no 278% 78| 2.06% 63
. . N . mm-hmm | 2.06% 75| 1.07% 35
The more interesting fm_dmg, though_, is m_t_he mm 0.99% 29| 13806 a»
usage of ‘um’. Children with ASD use it signifi- ok 1.87% 65| 0.83% 27
cantly less than the TD children in every position, yes 8-91’22;0 SS 8-222;0 3§
. e .y . . 0 . 0
from 1/2 the rate in tu_r_n-lnlfual position ta/5 in _ h?n 0.73% 21| 069% 20
utterance-medial position, independent two-tailed uh-huh 0.44% 15| 0.42% 17
t-test: turn initial t=2.74 (df=38), f1.01; utterance Table 5: Use of acknowledgments.
initial t=2.53 (df=31), p<.02; and utterance me-
dial t=3.94 (df=24), p:.001. Discourse Markers: We next examine dis-
D ASD course markers, which are words such as ‘well’
converse| 1.76% 569| 0.56% 190 and ‘oh’ that express how the current utterance

describe | 1.15% 115| 0.33% 31
play 0.96% 124| 0.45% 58

Table 4: Use of ‘um’ by activity.

relates to the discourse context (Schiffrin, 1987).
We classified a word as a discourse marker if it
was the first word in an utterance and is one of

We also examined the overall usage of ‘um’ inthe words in Table 6 (Heeman and Allen, 1999).
each activity (Table 4). The TD children use ‘um’ As shown in Table 6, the children with ASD use
more often in each activity than the children with discourse markers significantly less than the TD
ASD, and the differences are statistically signif-children in both conditions bw-priori indepen-
icant by independent two-tailed t-test; conversedent, one-tailed t-test: turn-initial t=3.24 (df=43)
t=3.62 (df=29), pc.002; describe t=2.83 (df=27), p<.002; utterance-initial t=4.01 (df=44xp0001.
p<.01; play t=2.42 (df=33), §.03. This result —(—— ) _

N A In Lunsford et al. (2010) we investigate the rate and

supports the robustness of the findings about ‘um fength of pauses after ‘uh’ and ‘um’. In addition, we veri-

Many researchers have speculated on the rolied the t-tests using Wilcoxon rank sum tests.
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As can be seen, most of the difference is in the useespond. These deficits might prove useful for im-
of ‘and’. The data for the other discourse markergproved diagnosis of ASD. We also found that chil-
was sparse, so we compared ‘and’ against all of thdren with ASD have a lower rate of ‘um’ but not
others combined. The decreased usage of ‘andf ‘uh’, and that only the discourse marker ‘and’
in the ASD children is statistically significant seems to be affected. This might prove useful for
for both conditions bya-priori independent, one- both better understanding the nature of ASD as
tailed t-test: turn-initial t=4.47 (df=30),4.0001; well as better understanding the role of these phe-
utterance-initial t=3.79 (df=43),4.0002. There nomena in dialogue. Although the results reported
is little difference in the use of all of the other dis- in this work are preliminary, they do show the po-
course markers combined, and the difference is ndential of our approach. More work is needed to

statistically significant. ensure that our automatic identification of turn-
- — taking events, discourse markers, and acknowl-
Turn Initial Utterance Initial .
D ASD D ASD edgments is correct and to explore alternate expla-
all 19.2% 129012.8% 119628.7% 205319.4% 133 nations for the results that we observed.

and [10.7% 731 5.0% 47119.5% 141912.0% 844
then 0.6% 3§ 1.0% 89 1.5% 97 1.4% 79
but 2.1% 144 1.3% 113 3.6% 23§ 2.7% 194 Acknowledgments
well 22% 143 2.7% 271 1.1% 74 12% 79

oh 50% 138 18% 160 1.0% 671 13% 68 Fl_Jndlng gratefully received from the National In-

S0 1.2% 79 07% 60 1.6% 129 0.7% 49  Stitute of Heath under grants IR21DC010239 and
wait O-ZEA) g O-ZEA) 21 O-ZEA) 17 0-22@ 1§ 5R01DCO007129, and the National Science Foun-
actually 0.2% 13 0.1% 11 02% 12 0.0% 2 Ga40n ynder 11S-0713698. The views herein are

notand 8.5% 559 7.8% 725 9.2% 634 7.4% 488 > )
Table 6: U fdi K those of the authors and reflect the views neither
able 6: Use of discourse markers. of the funding agencies.
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