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Grammatical Aspect Is a Strength in the
Language Comprehension of Young
Children With Autism Spectrum Disorder

Andrea T. Tovar,” Deborah Fein,? and Letitia R. Naigles®

Purpose: The comprehension of tense/aspect morphology
by children with autism spectrum disorder (ASD) was
assessed via Intermodal Preferential Looking (IPL)

to determine whether this population’s difficulties

with producing these morphemes extended to their
comprehension.

Method: Four-year-old participants were assessed

twice, 4 months apart. They viewed a video that presented
side-by-side ongoing and completed events paired

with familiar verbs with past tense and progressive
morphology. Their eye movements were recorded and
coded offline; the IPL measures included percentage of
looking time at, and latency of first look to, the matching
scene. Spontaneous speech samples were also obtained and

coded for number of words, past tense, and progressive
inflections.

Results: Relative to their baseline preferences, these
4-year-old children with ASD looked more quickly to and
longer at the matching scene for both morphemes. Children
who produced more words, including progressive and
past morphemes, and those who performed better on
standardized language assessments demonstrated better
comprehension of —ing.

Conclusions: Overall, these children with ASD demonstrated
consistent comprehension of grammatical aspect morphology;
moreover, their degree of comprehension was found to
correlate with spontaneous production and standardized
test scores.

utism spectrum disorder (ASD) is characterized

by marked impairments in social interaction and

communication skills, as well as repetitive and
stereotyped behaviors and interests (American Psychiatric
Association, 2000). Communicative impairments typically
include delays in the onset of language development as well as
difficulties with pragmatic skills such as topic continuation
and storytelling (Tager-Flusberg, Paul, & Lord, 2005). The
degree to which the lexical and grammatical components
of language are also impaired is currently a matter of debate
(e.g., Boucher, 2012; Eigsti, Bennetto, & Dadlani, 2007; Tek,
Mesite, Fein, & Naigles, 2014). The current study sheds
light on this debate, because it assesses understanding by chil-
dren with ASD of grammatical aspect using a new method,
Intermodal Preferential Looking (IPL; Hirsh-Pasek &
Golinkoff, 1996). We also compare degree of aspect under-
standing with other measures of language performance,
drawn from standardized tests and spontaneous speech.
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Studies focusing on the grammatical abilities of young
children with ASD have reported mixed findings. For exam-
ple, Eigsti and colleagues (2007) analyzed the spontaneous
speech of 5-year-olds with ASD and found consistently lower
levels of grammatical complexity than matched typically
developing (TD) children. Moreover, their production of
questions and negation seemed “scattered,” in that more
complex forms were sometimes more evident than simpler
forms, suggesting that the more complex forms were produced
by rote learning. More recently, Tek and colleagues (2014)
analyzed the spontaneous speech of 17 children with ASD
from six sessions collected at 4-month intervals between
2 and 4 years of age. The speech was coded for Brown’s
(1973) 14 grammatical morphemes, as well as for levels of
complexity of wh-questions. A high verbal (HV) subgroup
(n = 8) demonstrated growth in morphology and wh-questions
at the same rate as matched TD controls, whereas a low
verbal (LV) subgroup (n = 9) displayed much flatter growth
on almost all measures. Children with ASD vary, then, in
their levels of grammatical impairment when these are mea-
sured via spontaneous speech (Boucher, 2012; Tager-Flusberg,
2005).

Recent studies of language comprehension have re-
vealed a somewhat different picture. Using IPL, Naigles and
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her colleagues have demonstrated robust comprehension of
subject-verb—object (SVO) word order by 2-year-olds with
ASD (Swenson, Kelley, Fein, & Naigles, 2007), and 3-year-
olds with ASD were able to use the SVO frame to learn
novel causative verbs (Naigles, Kelty, Jaffery, & Fein, 2011).
Moreover, although the comprehension of wh-questions in
children with ASD was delayed relative to TD peers, they
did demonstrate reliable comprehension by age 54 months
(Goodwin, Fein, & Naigles, 2012, 2015). It is interesting
to note that the children’s comprehension of SVO and wh-
questions was evident at chronologically earlier sessions than
their production of the same constructions. Hence, IPL seems
to provide an early indicator of language comprehension,
possibly because it requires children only to look at the scene
that matches the linguistic stimuli they hear. For children
with ASD, as well as very young TD children, the removal of
social (e.g., joint attention) and motor (e.g., pointing) task
requirements may enable them to show what they do and do
not know about language (cf. Tek, Jaffrey, Fein, & Naigles,
2008, for IPL findings that demonstrate a lack of linguistic
knowledge). In the current study, we use IPL to assess under-
standing by children with ASD of grammatical aspect.
English verbs carry aspectual meaning that refers to
distinct periods in time. For instance, the progressive inflec-
tion —ing expresses the idea that an event is ongoing; it can
be affixed to verbs that refer to events that have no inherent
endpoint (e.g., play) as well as adjust the meanings of verbs
that do have an endpoint (e.g., build; Carr & Johnston,
2001). The contrasting —ed suffix expresses the aspectual
meaning of completion and thus references events that have
an inherent or observed endpoint (e.g., washed, painted,
Carr & Johnston, 2001). Aspect markers can combine with
tense in English, with the —ed/irregular past forms convey-
ing both past tense and perfective aspectual meaning
whereas the progressive form can appear in either present
(e.g., she is picking the flowers) or past (e.g., she was picking
the flowers) tense (Wagner, Swensen, & Naigles, 2009).
The production of English tense and aspect by children
with ASD is frequently reported to be impaired. Bartolucci,
Pierce, and Streiner (1980) reported high omission rates in
school-age children, and both —ed and —ing morphemes
showed significantly slower growth in Tek and colleagues’
(2014) LV group compared to their HV group. Moreover,
Roberts, Rice, and Tager-Flusberg (2004) elicited regular
and irregular past tense forms from 10-year-old language-
impaired (LI) children with ASD and reported high omission
rates (23%), with this group performing more poorly than
S-year-old TD controls. Additionally, Seung (2007) reported
fewer past tense uses from adults with high-functioning autism
(HFA) compared to adults with Asperger’s syndrome.
However, it is possible that contextual or pragmatic
difficulties characteristic of individuals with ASD may be
masking—at least somewhat—their grammatical abilities.
For example, less frequent usage of the past tense could
be partially attributable to less frequent reference to non-
present events overall (Condouris, Meyer, & Tager-Flusberg,
2003; Eigsti et al., 2007). Moreover, Seung (2007) found
that adults with HFA were less likely to respond to questions

that were presented in the past tense with a past-tense verb
and attributed the tense mismatches to a lower sensitivity in
adults with HFA to the pragmatic conventions of question—
answer discourse. Finally, as Williams, Botting, and Boucher
(2008) have pointed out, more of the errors produced by the
LI-ASD group in Roberts et al. (2004) were errors of using
the wrong verb or no response (totaling 38%) rather than
using a bare stem; thus, these children might not have fully
understood the task, diminishing the number of past-tense
forms produced. We propose to assess the comprehension of
grammatical aspect in children with ASD, using the IPL
paradigm because it makes few pragmatic or social demands.
Although the comprehension of grammatical aspect has not
been assessed in children with ASD, Wagner and colleagues
(2009) reported that 30-month-old TD toddlers consistently
mapped —ing onto ongoing events and —ed/past inflections
onto completed events with both familiar and novel verbs.
Therefore, the first purpose of the current study was to ex-
tend Wagner and colleagues’ (2009) paradigm to children with
ASD who averaged 4 years of age. Successful comprehen-
sion in these children with ASD would provide evidence that
their difficulties in producing these markers are not wholly
grammatical in nature.

Children’s language comprehension abilities do not
exist in a vacuum, of course, and it is reasonable to ask to
what degree the children with more advanced comprehen-
sion skills in a particular domain are also the children with
more advanced production skills in that domain and/or
with better performance on standardized tests of language.
Condouris et al. (2003) have found that lexical measures
(i.e., word types) of the spontaneous speech of children with
ASD correlated with standardized measures of their recep-
tive vocabulary (i.e., the Peabody Picture Vocabulary Test—
Third Edition; Dunn & Dunn, 1997). Moreover, TD infants’
and toddlers’ degree of looking during online tasks of word
comprehension or sound discrimination has been found to
be indicative of their concurrent or subsequent performance
on standardized language measures (Fernald, Perfors, &
Marchman, 2006; Kuhl, Conboy, Padden, Nelson, & Pruitt,
2005). Venker, Eernisse, Saffran, and Ellis Weismer (2013)
have recently extended these findings to 5-year-olds with
ASD, whose accuracy of looking during a word comprehen-
sion task was predicted by their performance on a vocabulary
comprehension task conducted 3 years earlier. In addition,
Naigles and colleagues (2011) have demonstrated with 3-year-
olds with ASD that their latency of looking to the match
in an SVO comprehension task predicted their accuracy of
looking to the match when learning novel verbs in sentences,
8 months later. Thus, accuracy and speed of looking to the
matching scene in online comprehension tasks have begun to
yield reliable “degree of comprehension” measures for chil-
dren with ASD. However, the comparisons thus far have
been limited, in that only lexical online and standardized
test measures have been compared. We do not know the de-
gree to which children’s online comprehension of grammar
correlates with their performance on standardized tests, nor
the degree to which their production and comprehension
of the same morphosyntactic constructs are correlated. The
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current study breaks new ground in comparing children’s
IPL measures of language comprehension with concurrent
measures of their language production.

In sum, we address two questions. First, can children
with ASD correctly map tense/aspect morphemes onto their
distinct meanings in an IPL paradigm, looking longer at
ongoing action when they hear verbs ending in —ing, and at
completed actions when they hear verbs with the past/-ed
inflection? To the extent that their difficulties with tense/
aspect morphology are grammatically based, children with
ASD should have difficulties accurately matching these
morphemes with their meanings. However, if their difficulties
with tense/aspect morphology include contextual or prag-
matic components, then good performance is expected in
the IPL task because it makes fewer social, context-specific,
or pragmatic demands. Second, to what extent does their
comprehension of verb tense/aspect morphemes correlate
with their production of these forms and with standardized
assessments of language? Based on previous IPL studies, we
expect substantial correlations between the IPL measures
and the production and standardized test measures.

Method

This study was part of a longitudinal project in which
the children were visited in their homes at 4-month intervals
over a period of 2 years (i.e., six visits). Other portions of this
study have been published elsewhere (Goodwin et al., 2012;
Naigles et al., 2011; Tek et al., 2008; Tek et al., 2014). For
the current study, IPL and spontaneous speech data were col-
lected at Visits 5 and 6.

Participants

Twenty-two American English-speaking children with
ASD were included in the final sample. All were monolin-
gual English learners and were recruited by contacting treat-
ment facilities that offer Applied Behavior Analysis (ABA).
These service providers distributed information about the
study to parents of children who had been diagnosed within
the past 6 months and who were within the first month of
beginning ABA therapy. Parents who were interested in the
study returned a letter indicating their interest, along with
their contact information. Upon contacting the parents, a
phone screening was conducted to determine the child’s diag-
nosis and eligibility for the study. Prior to participation in
the study, all parents signed consent forms.

The participants in the group included 15 White boys,
3 White girls, 2 White/Latino boys, 1 White/Middle Eastern
boy, and 1 White/Asian boy. All children were from middle-
class or upper-middle-class families living in Connecticut,
Massachusetts, New York, or New Jersey. In order to partici-
pate in the study, children needed to be receiving 15-20 hr
of ABA intervention per week to ensure some consistency
in the interventions being received. We accepted participants
who were diagnosed with either autism disorder or pervasive
developmental disorder—not otherwise specified (PDD-NOS)

due to the difficulty in drawing distinctions between those
disorders.

Table 1 displays the group’s standardized test scores
from the Vineland Adaptive Behavior Scales—2nd Edition
(Vineland-II; Sparrow, Cicchetti, & Balla, 2005) and the
Mullen Scales of Early Learning (MSEL; Mullen, 1995) at
the two visits when they viewed the Aspect videos. For diag-
nostic confirmation purposes, we used the Autism Diagnos-
tic Observation Scale-Generic (ADOS-G; Lord et al., 1989);
the scores at Visit 5 are presented in Table 1. The age-
equivalent language scores on the MSEL at Visit 6 are simi-
lar to the ages of TD children who performed well on the
Aspect videos (i.e., 30-36 months; see Wagner et al., 2009).

The children’s scores were further scrutinized to as-
certain whether any (also) met the usual criteria for specific
language impairment (SLI); namely, nonlinguistic cognitive
scores within the normal range but language scores more
than 1.25 SDs below the normal range (Tomblin et al., 1997).
Four children in our sample met these criteria, with Mullen
T scores for the Visual Receptive subscale above 42 but
Mullen Expressive Language T scores below 35; two of the
four also had Mullen Receptive Language T scores below 35.

Materials

Standardized test measures. The ADOS-G was
administered to assess ASD status. We also administered
the Vineland-II to evaluate children’s communication,

Table 1. Demographic and standardized test information from Visits 5
and 6.

Demographic and test information M SD
Visit 5
Age (months) 49.56 4.22

Autism Diagnostic Observation Schedule (ADOS)® 14.23  6.30
Vineland Adaptive Behavior Scales®

Communication 78.91 21.27
Daily Living Skills 73.95 18.52
Socialization 7427 15.72
Motor Skills 82.41 17.99
Visit 6
Age (months) 53.92 4.36
Vineland Adaptive Behavior Scales®
Communication 85.14 17.24
Daily Living Skills 76.59 14.64
Socialization 74.82 12.07
Motor Skills 85.50 12.86
Mullen Scales of Early Learning®
Visual Reception 37.18 19.14
Fine Motor Skills 30.23 16.47
Receptive Language 32.95 18.02
Expressive Language 30.27 15.25
Mullen Scales of Early Learning®
Visual Reception 42.73 15.19
Fine Motor Skills 36.00 13.06
Receptive Language 36.05 16.44
Expressive Language 31.95 17.46

3ADOS range = 4-25. PStandard scores, based on M = 100 (SD = 15).
°T scores, based on M = 50.0 (SD = 10). “Age-equivalent scores
(months).
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socialization, daily living skills, and motor skills, which
yielded standard scores based on parents’ reports. The MSEL
were administered to measure the development in the areas
of visual reception, fine motor skills, receptive language, and
expressive language. We present raw scores and age equiva-
lents for all four subscales to illustrate how the participants
compare to TD children.

Portable Intermodal Preferential Looking apparatus.
The Portable Intermodal Preferential Looking (P-IPL) par-
adigm presented the children with two side-by-side videos,
paired with an audio in child-directed speech that corre-
sponded to only one of the videos. The stimuli were pro-
jected from a laptop via an LCD projector onto a portable
63 x 84 in. projector screen. The films of the children’s eye
movements were recorded and then digitized and coded off-
line via a custom program (see Naigles & Tovar, 2012, for
more information).

IPL stimuli and design. The stimuli were the videos
used by Wagner et al. (2009; Experiment 1). The videos
showed two renditions of an event, one ongoing and the
other completed. At Visit 5, children saw two events: (a) a
girl washing versus having washed a dolly and (b) the girl
drawing versus having drawn a ball. At Visit 6, the children
saw these plus an additional two events: (c) the girl picking
versus having picked flowers and (d) the girl drinking ver-
sus having drunk juice. Each rendition was 6 s long, with
3-s-long intertrial intervals (ITI) of blackness with a central-
ized flashing red dot. The layout of the Aspect video in-
cluded familiarization trials, which introduced the ongoing
and completed renditions of each event sequentially, one
situated on each side of the screen (see Table 2, Trials 1
and 2). The audio for these trials simply labeled the girl (e.g.,
“Look here, look at her!”), and all audios were presented
once during the ITIs and then repeated when the visual
stimuli appeared. During the control trials (see Table 2,
Trial 3), the two renditions were played simultaneously; the
audio was “Now we see her in both!” These trials revealed
the children’s baseline looking preferences. The test trials
showed the two stimuli displayed side by side, accompanied
by a directing audio. During the first block (two verbs at
Visit 5, four verbs at Visit 6), the audio presented the verbs
in their past tense forms (e.g., “She washed the dolly”); dur-
ing the second block, the same verbs were presented with
the —ing suffix (e.g., “She’s washing the dolly”; see Table 2,
Trial 4).

Table 2. Partial layout of the Aspect video.

Procedure

For the IPL tasks, the child was seated 3 ft in front of
the screen and camcorder, and watched a series (n = 3) of
videos. Children sat either in their parent’s lap or by them-
selves in a small chair. Parents were given an mp3 player
with noise-cancelling headphones while watching the videos,
to reduce the chances of their influencing their child’s gaze
during the video presentations. The Aspect video was the
second video of the IPL series that the child watched, at both
visits.

The ADOS-G (Visit 5) and MSEL (Visit 6) were ad-
ministered to the child immediately after viewing the IPL
videos. After these tests, the parent and the child engaged
in a 30-min play session, half of which was semistructured
and based on the Screening Tool for Autism in Two-Year-
Olds (STAT) protocol (Stone, Coonrod, & Ousley, 2000).
For this portion, the parent was periodically handed cards
that prompted them to play with particular items that had
been provided by the researcher. For example, cups were used
to build a tower, the child was asked to choose between an
empty container and one with a snack in it, and the parent
and child looked in a pillowcase filled with toys. The prompts
facilitated discussion of a variety of topics, while allowing
the parent to produce the same quality of speech that he
or she normally would in that situation. The final portion
of the session was free play. The play session was recorded
and later transcribed.

Coding

The children’s direction and duration of gaze were
coded frame by frame during the control and test trials,
measured in hundredths of a second. A trained coder who
was blind to stimulus audio marked the child’s fixation to
the left, right, or center, or if the child was not looking at
all (away). The children’s visual fixations were tabulated
and analyzed by a custom program. Trials where the child
did not look at the center light for a minimum of 0.3 s and
where the child had not looked at either screen (once the
events appeared) for a minimum of 0.3 s were excluded.
These excluded trials comprised fewer than 10% of the total,
and averages were calculated without replacement. To assess
interrater reliability, all videos were recoded by a second
person; the correlation between coders was .981 (p < .01).

Trial Left video Audio Right video

1 Girl washing doll Look here, look at her! Blank

ITI Blank Oh, wow! Blank

2 Blank Look here, look at her now! Girl completes washing doll
ITI Blank Oh, wow! Blank

3 Girl washing doll Now we see her in both! Girl completes washing doll
ITI Blank Look, she’s washing the dolly! Blank

4 Girl washing doll Look where she’s washing the dolly! Girl completes washing doll

Note. [Tl = intertrial interval. Bolded text indicates the matching audio and video.
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Description of Dependent Variables

Three types of IPL measures were calculated. The
first measure is the children’s percentage of looking (percent
looking) time to the matching scene during the control trials
as compared to the test trials. If the children understood
the verb inflections, they should look longer at the ongoing
renditions upon hearing verb endings with —ing suffixes and
longer at completed renditions when the audio includes the
past tense, relative to their preferences for these renditions
when no directing audio is given. The second measure calcu-
lates their percent looking time to the completed renditions
during both audios. Thus, children hearing verbs in the past
should look longer to the completed rendition, but children
hearing verbs with —ing should look less at the completed
rendition. This allowed us to investigate whether the differ-
ent audios led the children to look at different renditions.
Our third measure examined the length of time in seconds
(latency) for children to make their first look to the match-
ing versus nonmatching rendition. Children who understood
the audio should look more quickly at the matching scene
than the nonmatching scene.

The percent looking time measures were then ana-
lyzed in three ways. Many IPL studies have found that chil-
dren who understand the linguistic audio find the matching
scene early in the test trial, especially when, as in our case,
the audio is first presented before the visual stimuli appear.
Thus, their looking patterns during first half of the trial
are considered to indicate their level of comprehension, and
their looks away from the match later in the trial are con-
sidered to indicate noise or boredom (Candan et al., 2012;
Gertner, Fisher, & Eisengart, 2006; Naigles et al., 2011;
Syrett & Lidz, 2010). Other IPL studies have found that
children sometimes take longer to find the matching scene,
especially with more complex and/or less well-learned con-
structions, thus demonstrating significant preferences only
during the second halves of trials (Candan et al., 2012;
Goodwin et al., 2015; Naigles et al., 2011). We had no a
priori expectations concerning whether the children in this
study would show early versus later preferences for the
match, so we assessed their preferences during the first and
second halves of the test trials separately, as well as during
the entire test trial. The data for each measure were averaged
across Visits 5 and 6 to provide a more stable indicator of
the children’s level of comprehension.

Correlation analyses were conducted between two
IPL variables, five spontaneous speech variables, and the
MSEL standardized test measures. The two IPL measures
were the children’s percent looking to the match during
the entire test trial and their first-look latency to the match,
also during the test trial. There was a total of seven spon-
taneous speech measures extracted from the transcripts, the
first three of which included mean length of utterance (MLU)
and types and tokens of words. The final two production
measures were the number of verb types and tokens that
appeared with the progressive marker —ing and the number
of verb types and tokens that appeared with the past markers
(both regular and irregular combined). These latter measures

provided an indication of how flexible or generalized the
progressive and past morphemes were. That is, children
might produce many tokens of the progressive and past
tense; however, usage with just one or two verbs would be
considered to be less advanced—and possibly more context
dependent—than usage with a larger set of verbs (Naigles,
Hoft, & Vear, 2009; Pine, Lieven, & Rowland, 1998). MSEL
raw scores were used in these correlations because the stan-
dard scores had restricted ranges at the lower end of the scale
(i.e., a number of children received T scores of 20).

Results
IPL Measures

Table 3 displays the children’s scores for their overall
percent looking to the matching scene during the control
and test trials, as well as their percent looking during the
first and second halves of the test trials. For all but one
of the comparisons, a majority of the children looked longer
at the matching scene during the test trials compared with
the control trials; this pattern (and so the effect sizes; see
Table 3) was most robust for the first-half measure.

Three two-way repeated measures analyses of vari-
ance (ANOVAs) were performed on the children’s percent
looking to the matching scene. The within-group factors
were Audio (past, —ing) and Trial (control, test). For looking
time over the entire trial, and looking time for the second
half, there were no significant effects or interactions. How-
ever, a main effect of trial was obtained for children’s per-
cent looking to the match during first half of the test trial,
F(1,21) = 13.21, p < .005, n* = .39, with no other significant
effects. Thus, the children looked significantly longer at the
matching scene during the first half of the test trial than dur-
ing the control trial, for both the —ing and past audios.

Additionally, three two-way repeated measures
ANOVAS (entire trial, first half of trial, second half of trial)
were conducted with the percent-looking-to-completed-scene
measure. Within-subject factors were Audio (past, —ing) and
Trial (control, test). A main effect of audio was found for
the first-half measure, F(1, 21) = 8.39, p < .05, n* = 0.29, as
well as a significant interaction of audio and trial, F(1, 21) =
13.21, p < .005, n* = 0.39. Thus, the children’s looking time
to the completed rendition varied significantly during the first
half of the test trial: When they heard past inflections, they
looked longer at the completed rendition action during the
test trials relative to the control trials, whereas when they
heard the —ing audio, they looked away from the completed
rendition (see Figure 1). The audio, then, elicited significantly
different looking patterns from these children. No signifi-
cant effects or interactions were obtained with the entire test
trial, nor with the second half alone.

Finally, a two-way repeated measures ANOVA with
the latency variable was conducted, with within-subjects
factors of Audio (-ing, past) and Scene (matching vs. non-
matching during the test trial). Two main effects were obtained:
audio, F(1, 21) = 10.48, p < .05, partial n? = 0.33, and scene,
F(1,21) = 16.29, p = .001, partial n*> = 0.44. As shown in
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Table 3. Intermodal Preferential Looking (IPL) results.

Trial type
Control Test

Percent looking to matching scene M (SD) M (SD) N? Cohen’s d®
—-ing

Entire trial 46.73 (13.15) 52.59 (16.27) 16 .40

First half of test trial 55.05 (24.09) 14 43

Second half of test trial 50.36 (20.13) 12 .21
Past

Entire trial 52.50 (8.73) 55.45 (11.18) 13 .29

First half of test trial 61.59 (13.99) 18 .78

Second half of test trial 52.23 (20.48) 10 .02
Latency of first look Matching Nonmatching N°¢ Cohen’s d¢
—ing 2.09 (1.31) 2.73 (1.45) 14 .46
Past 1.26 (0.89) 1.89 (1.13) 15 .62

aNumber of children who looked longer at the match during the test trials compared with the control trials. °Cohen’s d based on control (entire
trial) versus test (entire trial, first half of trial, second half of trial) comparisons. “Number of children who looked more quickly at the matching
versus nonmatching scene. %Cohen’s d based on matching versus nonmatching scene comparisons.

Table 3, the children’s latency of first look to the match
was shorter than their latency of first look to the nonmatch;
that is, they quickly identified the matching scene based

on the audio they heard in the video. Moreover, they per-
formed more quickly with the past audio than with the —ing
audio.

Analyses including the children’s looking patterns
during the trials assessing only the regular past ( picked,
washed) were also performed; these must be considered
exploratory because they include only three trials total.
However, they are consistent with the overall past findings:
The children looked longer at the matching scene during
the test trials (M = 62% overall, M = 69% during the first
half, M = 58% during the second half) compared with the
control trial (M = 55%). For both the entire test trial and
the first half, the differences between control and test were
statistically significant, 7s(21) > 2.1, ps < .05.

Figure 1. Percent looking time spent on the completed actions
during the control trials compared with the first half of the test trials
(p < .05).
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Correlations Between IPL Measures and the Speech
and Standardized Measures

The means and standard deviations for each sponta-
neous speech measure are presented in Table 4. The children’s
mean MLU was 1.96 (SD = 1.07).

The correlations between the IPL measures and the
spontaneous speech and MSEL measures are presented in
Table 5. Children who showed better comprehension of the
—ing audio (i.e., higher percent looking to the match) also
produced more word types and tokens, more tokens of the
progressive inflection, more verb tokens of the past tense,
and more verb types with the past tense. Moreover, children
who looked more quickly to the matching scene when hear-
ing the —ing audio (i.e., had shorter latencies to the match)
also produced more past tense tokens and more verb types
with the past tense.

Children with higher MSEL Receptive Language
scores showed better comprehension of the —ing audio; they
looked more quickly and longer at the matching scene when
hearing verbs with the —ing inflection. Moreover, children
with higher MSEL Visual Reception scores also looked at
the matching scene for a longer period of time. However,
children’s IPL measures did not vary significantly with their
ADOS scores.

Table 4. Spontaneous speech types and tokens.

Types Tokens
Language measure M (SD) M (SD)
Words 98.20 (80.96) 361.75 (346.71)
Progressive inflections 3.112 (4.04) 5.45 (7.84)
Past inflections 2.70° (3.82) 4.23 (6.46)

aNumber of different verbs produced with the progressive inflection
at least once. PNumber of different verbs produced with the regular
or irregular past inflection at least once.
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Table 5. Pairwise correlations of IPL measures with speech and standardized test measures (N = 22).

Percent looking to
matching scene®

Latency of first look to
matching scene (seconds)

Language measure

—-ing test trials

Past test trials —-ing test trials Past test trials

Spontaneous speech (Visits 5 and 6)

1. MLU .379
2. Total words (types) 443"
3. Total words (tokens) 426"
4. Progressive verbs (types) 421
5. Progressive verbs (tokens) 513*
6. Past verbs (types) A74*
7. Past verbs (tokens) 515"
Mullen Scales of Early Learning, raw scores, Visit 6

8. Visual reception scale 436"
9. Fine motor scale .323
10. Receptive language scale 551
11. Expressive language scale .393
12. ADOS, Visit 5 -.290

—-.095 -210 -.079
-.195 -.299 -.024
-141 —-.345 -.067
-.225 —-.385 -.164
—-.184 —-.408 -109
-.140 —.458* -.038
-.078 —.465" -.005
—-.181 —-.233 —-.238

.024 -.279 —-.183
-.072 -.470" —-.284
-.037 =279 =177

.294 .331 .017

Note.
2Across entire test trial.
*p <.05. *p < .01.

MLU = mean length of utterance; ADOS = Autism Diagnostic Observation Scale.

Scatter plots of three of these relationships are shown
in Figure 2; these illustrate the range of production abil-
ities associated with good comprehension of tense/aspect.
Figure 2A shows a positive relationship between looking
to the ongoing rendition when hearing —ing and producing
tokens of —ing; however, it is also interesting that four
children produced very few —ing tokens yet looked at the
matching scene more than 50% of the time. Figure 2B shows
a negative relationship between first-look latency to the
match when hearing —ing and the number of verb types pro-
duced with the past tense marker (i.e., children who pro-
duced more verb types with this marker were faster to find
the match); however, here too, four children produced
two or fewer verb types with the past tense marker yet found
the matching scene in less than 1.5 s. Figure 2C shows a
positive relationship between children’s understanding of
—ing and their MSEL Receptive Language scores; once
more, a couple of children with low scores nonetheless looked
at the matching scene more than 50% of the time. In sum,
although children who were more linguistically advanced
generally performed better in the IPL comprehension task, the
positive effects seen (longer looking at the match, faster looking
to the match) were not solely the province of the high-verbal
children. In fact, three of the four children whose Mullen
scores were consistent with a specific language impairment
followed the pattern of the group as a whole, showing positive
comprehension scores for both the —ing and past trials.

Discussion

This research investigated the following questions:
(a) Would children with ASD demonstrate comprehension
of grammatical aspect when examined via IPL? (b) Did the
children’s understanding of aspect morphemes correlate

Tovar et al.: Aspect Comprehension in Children With Autism Spectrum Disorder

with their usage of these morphemes in spontaneous speech
and/or with their performance on standardized tests? Across
two visits, 4 months apart, the IPL findings indicated

that 4-year-old children with ASD looked significantly
more quickly at the matching over the nonmatching scene
when they heard both —ing and past morphemes and looked
significantly longer at the matching scene for both mor-
phemes, relative to their baseline preferences. This effect
held most strongly during the first halves of the test trials;
medium to large effect sizes were observed for five of the
eight pairwise comparisons (see Table 3). Thus, the children
demonstrated comprehension of the —ing morpheme as

well as the past morphemes, in a similar fashion to that of
30-month-old TD children (Wagner et al., 2009). More-
over, the children’s online comprehension of the progressive
marker correlated significantly with their production of the
—ing and past morphemes in spontaneous speech, as well as
with their performance on standardized tests. As expected,
children who used more tense/aspect tokens in spontaneous
speech, and with more different verbs, looked more quickly
and longer at the ongoing event when hearing the —ing
audio. Faster and better comprehension of —ing also corre-
lated with performance on the Receptive Language and Visual
Reception subtests of the MSEL.

The children’s good comprehension of the —ing and
past morphemes suggests that the omissions of these mor-
phemes that had been previously reported in spontaneous
and elicited production studies of children with ASD are
not wholly indicative of the children’s knowledge. That is,
this group of children with ASD, encompassing a wide range
of functioning, nonetheless demonstrated a consistent level
of understanding such that they could match familiar verbs
containing the —ing suffix to ongoing renditions of events
and the same verbs with the past morpheme to completed
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Figure 2. Scatter plots of significant relationships between

(A) children’s percent looking time to the match during the test trials
for the —ing audio and their production of tokens of the progressive
morpheme, (B) children’s latency of first look to the match during the
test trial of the —ing audio and the number of different verbs with
which they produced the past morpheme, and (C) children’s percent
looking time to the match during the test trials for the —ing audio and
their raw scores on the Receptive Language subtest of the MSEL.

E

Percent looking to the match,
ing audio

0 5 10 15 20 25

Number of progressive tokens in spontaneous speech

0 1 2 3 4 5 6 7
Number of verb types with past morpheme
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-ing audio
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Mullen Scales of Early Learning Receptive Language raw score

renditions of events. Even on an individual level, some chil-
dren with ASD (at least four, in our data set) whose sponta-
neous speech showed little evidence of these morphemes
were able to look longer and more quickly to the matching
rendition (see Figures 2A, 2B). Moreover, over 60% of chil-
dren in our data set looked reliably more at the match dur-
ing the test relative to control trials (see Table 3). Their good
performance, especially during the first half of the test trials,
is consistent with the findings of Fernald et al. (2006) and
Naigles et al. (2011), indicating that the children found the
task to be relatively straightforward and easy.

These findings support the possibility that at least
part of the reason why children omit these morphemes in
production has a contextual or pragmatic basis rather than
being solely grammatical. We conjecture, for example,
that naturalistic interactions when speech is recorded do
not always facilitate usage of the past tense, especially if the
focus is on current activities (Condouris et al., 2003; Eigsti
et al., 2007); children with ASD may also be less flexible
in talking about multiple time frames in the same conversa-
tion. Moreover, elicitation tasks may also not be entirely
clear to individuals who are challenged in interpreting inter-
active situations (Kjelgaard & Tager-Flusberg, 2001; Seung,
2007; Williams, et al., 2008). Thus, contextual factors join
social and motor factors as motivations for including IPL
comprehension measures when assessing the language of
young children with ASD. Finally, the good performance
of these children with ASD raises the possibility that the ac-
quisition of basic tense/aspect morphology is not particularly
impaired in autism. Within this longitudinal project, we
are planning future investigations of how these children’s
performance on this IPL-based assessment might be related
to their performance, as they get older, on more complex
tense/aspect morphology tasks.

Although production and comprehension of tense/
aspect morphology did not map onto each other exactly
in our data set, they nonetheless were reliably correlated.
Children who looked longer at, and faster to, the ongoing
action when hearing verbs ending in —ing were the same
children who produced more word types and tokens, more
tokens of —ing, more tokens of the past morpheme, and
more verb types with the past morpheme in spontaneous
speech. These correlations, in addition to the ones with the
MSEL, provide additional validation of IPL as providing
language measures that capture variability in children’s lin-
guistic knowledge. More specifically, these findings extend
those of Condouris et al. (2003) to the grammatical domain,
providing the first evidence that comprehension and pro-
duction of specific grammatical components are correlated
in young children with ASD. These findings also extend
those of Fernald and colleagues (2006), demonstrating that,
in particular, online measures of grammatical comprehen-
sion can be shown to correlate with lexical and grammatical
usage in spontaneous speech, as well as with standardized
assessments of language knowledge. It is potentially inter-
esting that the significant correlations were observed with
the progressive —ing but not with the past tense (see Table 5);
however, it is possible that the absence of these latter corre-
lations has its source in the smaller variance of this mea-
sure in our data set (see Table 3). Additional replication is
needed.

There are limitations to this study. One of the major
requirements for the participants in our study was that the
children be receiving ABA on a regular basis. Although this
likely reduced the heterogeneity of the sample, we cannot
yet say that our findings would generalize to the ASD pop-
ulation as a whole. Moreover, we acknowledge that the
past tense audio involved both regular and irregular past
tense verbs, and whereas exploratory analyses suggested
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that the children performed well on the regular forms, the
small number of items precludes our ability in the current
study to compare the children’s relative ease of understand-
ing the regular versus irregular forms. The wide range of
functioning included in this data set (see Table 1) might also
be considered a limitation; however, we think it is impor-
tant to have demonstrated that at least some children with
ASD who are less verbal in production nonetheless appear
to understand components of language that they do not
frequently say (see also Goodwin et al., 2012; Swensen

et al., 2007).

In sum, we have provided evidence that children with
ASD can successfully demonstrate comprehension of the
—ing suffix and past tense suffixes via IPL. In addition, the
children in our study also showed numerous significant cor-
relations between their concurrent language production
and overall language levels and their degree and speed of
understanding of the —ing morpheme. Given this evidence,
as well as the fact that the children were looking longer
during the first half of the test trials for proportion of look-
ing time to both the matching scene and the completed
scene, we surmise that the children quickly grasped the task
at hand and were indeed paying attention specifically to the
directing audio.

Intervention for children with ASD often uses point-
ing or picking up pictures to assess comprehension, with
the goal of assessing the success of an intervention program
or the child’s baseline comprehension level. These results
suggest that future research, or assessment practices for in-
dividual children, should compare these standard methods
of comprehension assessment to IPL. Although good point-
ing or picking up pictures can confirm comprehension,
lack of correct response is usually taken to mean lack of
comprehension, and the IPL results of these and other stud-
ies suggest a way of validating this assumption. In addition,
IPL might be very helpful in confirming baseline assess-
ments. Even though children may not respond in a testing
situation, learning that individual children have absorbed
grammatical forms from hearing natural speech around
them will have implications for carefully exposing such chil-
dren to natural speech with the grammatical forms that are
developmentally appropriate for them to grasp.
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