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Background

Performance on tasks of attention among autistic
persons is often a function of developmental level rather
than clinical diagnosis'

However, different biases to social versus non-social
information have been noted on some attention tasks’

Accordingly, we administered dynamic three-
dimensional (3D) versions of social and non-social tasks
of attention that have been used before with autistic
Persons

Biological Motion (BM) task?®

* Used to investigate visual attention to social information
« Autistic persons display MA-appropriate abilities in:
(a) detecting BM actions
(b)differentiating between people and objects*

Multiple Object Tracking (MOT) task>

*Used to study visual attention to non-social information
« Mixed findings on autistic participants’ performance®’

Methodological factors in interpreting the mixed
evidence:

(1) Tasks often involve two-dimensional (2D) and
motionless stimuli28, although, in the real-world,
attention typically directed to three-dimensional (3D)
and dynamic stimuli®

(2)Attention to social information typically measured in
Isolation, without comparisons to how the same
participants would attend to non-social tasks!©

(3)When attention to social and non-social stimuli is
assessed within the same study, tasks typically
INnvolve concurrent presentation of social and non-
social stimuli8

In both BM and MOT tasks, the focus is on multiple
stimuli, while additional distractor stimuli are ignored"

* Viewing these tasks in motion and in a 3D space taps
INto dynamic attention, which is necessary to focus on
real-world and active stimuli

Aim of the Present Study

To assess autistic individuals' unique visual attention
processing styles with tasks that are more ecologically
relevant than traditional experimental tasks of visual
attention.

Three research questions:

(1) Does performance on the BM and MOT tasks improve
with age among both autistic and non-autistic
children?

(2) Do autistic children perform better than or similar to
non-autistic children on the BM and MOT tasks?

(3) Does children’s performance on the social BM task
relate to real world indicators of social functioning?
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Method

Participants

7'/ autistic: 81.5% boys, 14.8% girls, 3.7% transgender
« 2’/ non-autistic: 51.9% boys, 48.1% qirls

Variable Autistic Non-Autistic
Range Mean(SD) Range Mean(SD)
CA 6-17 years 11.19(3.08) 6-17 years 8.81(2.35)
MA (PRI) 5-17 years 9.90(3.40) 4-16 years 9.53(3.33)
PRI Scores -- 87.23(15.40) 106.70(17.09)

Croups matched on WASI-II Perceptual Reasoning Index

(PRI) Scores

« Satisfactory matching based on t-test of differences in
PRI mental age using WASI-II (t(52) = -.40, p = .690)

Participants divided into two mental age (MA) groups:
* 4 t0 10 years (lower) & 11 to 18 years (higher)

Standardized Measures

(T)Cognitive Status: Weschler Abbreviated Scale of
Intelligence Second Ed. (WASI-II): Perceptual
Reasoning 1Q

(2)Attentional Ability: Conners' (Kiddie) Continuous
Performance Test (KCPT-2; CPT-3):
e KCPT-2: 4-7 years (7 min); CPT-3: 8+ years (14 min)

(T)Social Competence : Multidimensional Social
Competence Scale - Parent Report (MSCS-PR)
 E.g, Enjoys meeting new people’

Experimental Tasks

Three-Dimensional Biological Motion (3D-BM)Task

o. Number of
noise dots
INcreased after
walker moving correct trial

in left or right responses and
direction decreased after
iNncorrect trial
response

a. indicate
whether the
point-light

« 3D-BM Task DV: average numiber of distractor dots
(noise) for which the participant could accurately
detect the direction of the walker movement

Three-Dimensional Multiple Object Tracking (3D-MOT)
Task

a. 8 identical b. Three c. de-identified d. Spheres

spheres target spheres move stopped and

presented in spheres randomly in nuMmbered:

3D space highlighted to space for 8 participants
identify which seconds asked to identify

to track target spheres

« 3D-MOT DV: top speed (in cm/second) at which
participants could accurately track the three moving
spheres

Results

(1) Visual Attention to Social Information : 3D-BM task

2x2 ANCOVA and bootstrapping analysis of BM
performance between autistic and non-autistic groups
grouped by lower MA and higher MA, controlling for CPT
scores, was not significant, F(4,47) =1.08, p = .378, np2 =
.08

* The autistic and non-autistic participants in both MA
groups displayed similar BM performance, while
controlling for CPT scores

(2) Visual Attention to Non-Social Information: 3AD-MOT
task

2x2 ANCOVA of MOT performance between autistic and
non-autistic participants grouped by lower MA and
higher MA, controlling for for CPT scores was significant,

F(4,49) = 6.48, p < .001, np2 = 346

 Significant main effect of MA, F(1, 49) =15.88, p < .00],
np2 = .245
 Participants in higher MA group (M =1.09, SD =
0.42) performed better than participants in lower
MA group (M = 0.64, SD = 0.37)

« No main effect of autism group, F(1, 49) =1.28, p = .263,
np2 = .025, nor interaction between MA and autism
group, F(1, 49) = 0.09, p =.765, yp2 = .002
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(3) 3D-BM and MSCS-PR

No significant correlation was found between 3D-BM
task performance and overall MSCS-PR scores, r(46) = -
.09, p = .56, for either autistic (r(22) = .07, p =.76) or non-
autistic (r(22) = .37, p =.08) participants

Among non-autistic participants, correlations between

3D-BM task performance and MSCS-PR subdomain

scores were significantly positively correlated for:

* Social knowledge subdomain (r(22) = .42, p = .04)

* Verbal conversation skills subdomain (r(22) = .52, p =
.01)

Among the autistic participants, none of the MSCS-PR
subdomain scores were related to 3D-BM task
performance
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Discussion
(1) 3D-BM task

No differences between autistic and non-autistic
participants’ performance

No differences found between lower and higher MA
*Ability to attend to BM develops early in infancy'?

(2) 3D-MOT task

No differences found between autistic and non-autistic
participants’ performance

Higher MA participants performed better than lower MA
participants
* Tracking multiple objects develops in adolescence’

(3) 3D-BM task and MSCS-PR

No overall association between BM and overall MSCS-PR

scores

« Correlations between BM and MSCS subdomain scores
(i.e., social knowledge; verbal conversation skills) found
among non-autistic, but not autistic participants

Conclusions
The two primary findings indicate that:

(1) autistic and non-autistic participants performed
similarly on the BM and MOT tasks

(2) participants in higher MA group performed better than
those in lower MA group on the non-social MOT task.

These findings highlight that developmental level rather

than clinical grouping may be a better predictor of real-

world processing of information in the environment.
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