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ARTICLE INFO ABSTRACT
Keywords: Background: Wayfinding refers to traveling from place to place in the environment. Despite some
Route learning research headway, it remains unclear whether individuals with Autism Spectrum Disorder (ASD)

Survey learning

Perspective taking cally developing (TD) controls.

show strengths, weaknesses, or similarities in wayfinding compared with ability-matched typi-

Auti
P:r::tﬂs Method: The current study tested 24 individuals with ASD, 24 mental-ability (MA) matched TD
Wayfinding (MA-TD) controls, and 24 chronological-age (CA) matched TD (CA-TD) controls. Participants

completed a route learning task and a survey learning task, both programmed in virtual envi-
ronments, and a perspective taking task. Their parents completed questionnaires assessing their

children’s everyday wayfinding activities and competence.

Results: Overall, CA-TD controls performed better than both the ASD group and the MA-TD group
in both wayfinding tasks and the perspective taking task. Individuals with ASD performed
similarly to the MA- TD controls on wayfinding performance except for backtracking routes.
Perspective taking presented an area of deficit for people with ASD and it predicted individual
differences in route learning and survey learning. Parents’ reports did not predict their children’s
wayfinding performance. Two mini meta-analyses, including previous studies and the current
study, showed a significant deficit in route learning, but not in survey learning for the ASD group

relative to MA-TD controls.

Conclusions: Although participants with ASD showed impairments in wayfinding relative to CA-
TD controls, the impairment is not specific to their ASD, but rather due to their mental age.
Nevertheless, route reversal in route learning may present unique difficulty for people with ASD

beyond the effects of mental age.
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Fig. 2. A is the map of the survey learning task. The white arrow depicts the starting point. The white squares indicate the objects. Starting from the
arrow (also where the video started), the four objects are a white barrel (A), a red desk (B), a gray/black large ball (C), and a blue sofa (D). Figure B
is a screenshot of the gray/black large ball. (For interpretation of the references to colour in this figure legend, the reader is referred to the web
version of this article.)

2.3.3. Visual perspective taking task

Adapted from Broadbent, Farran, and Tolmie (2014), a winding path was presented to the participants on a piece of paper. See
Fig. 3. Participants needed to imagine themselves walking down the path and indicate directions (i.e., right or left) at each turn. None
of our participants had any problems distinguishing their left from their right. The path consisted of 20 turns (i.e., 10 left and 10 right).
There were 5 turns that required no imagined rotation (0 degrees) from their actual location, 10 turns that required rotating 90 degrees
to the right or left, and 5 turns required rotating 180 degrees (i.e., look behind their actual view). Participants were not allowed to
rotate the paper. We recorded participants’ verbal or gestural responses at each turn and the total time (in seconds) spent on the task on

FINISH
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Fig. 3. The path in the visual perspective taking task. Reprinted from Broadbent, et al., (2014) with permission from the Taylor  Francis Group.
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a recording sheet.

2.4. Wayfinding questionnaire

We used the wayfinding questionnaire developed by Yang, Faught et al. (2018). After excluding items related to driving and items
with low item-total correlations, as suggested by Yang, Merrill et al. (2018), Yang, Faught et al. (2018), the survey included 36 items,
which consisted of 6 factors. See Table 3. Three factors focus on the child and contain items such as “my child seems lost in new places”.
Three factors focus on the parent and contain items such as “I am concerned my child will get lost”. The items were translated from
English to Chinese and adapted to reflect the cultural backgrounds of the participants’ . Parents responded to each item on a 5-point
Likert scale, with 1 = never/strongly disagree, 3 = neutral, and 5 = always/strongly agree. All items were scored such that higher
scores indicated higher levels on that factor. Only parents of participants with ASD completed this survey since it was designed for
assessing people with intellectual/developmental disabilities.

3. Results
3.1. Route learning task
The results for the route learning task are in Table 4 (See Table 4A for descriptive statistics).

3.1.1. Accuracy

We conducted 3 (Group: ASD, MA-TD, CA-TD) x 3 (trial: 1 st, 2nd, 3rd) mixed ANOVAs on accuracy on the route learning task. See
the top section of Table 4B. Accuracy was the total number of correct responses participants made across all the choice points for each
trial. Significant main effects of group and trial were qualified by the significant interaction. Post hoc tests suggested that the ASD
group performed worse than both the MA-TD group, p = .002 and the CA-TD group, p < .001, in the last (3rd) trial and the latter two
did not differ from each other. The ASD group performed similarly to the MA-TD group in the first and second trials, and both groups
were worse than the CA-TD group in the first and second trials, ps<.001.

3.1.2. Posttest recall

Using one way ANOVAs, we compared three participant groups on correct objects recalled, total choice points, left choice points,
right choice points, straight choice points, and total turns. See Table 4C. Except for the first outcome measure (i.e., correct objects
recalled), the rest of the measures (e.g., total choice points, etc.) were the absolute difference scores between participants’ estimates
and the correct values. For instance, for the question regarding total choice points, if one answered 13, then the difference score (i.e.,
outcome measure) would be 1 since the correct answer is 12 choice points. Therefore, regardless of the type of questions being asked,
smaller numbers indicated more accurate responses. The main effect of group was not significant for any DV except for objects recalled,
where both the ASD and MA-TD groups recalled fewer landmarks than the CA-TD group. There were higher error scores for total turns
(8~10) than for total choice points (2~3). It seems that all three groups estimated the number of choice points well, but made more
errors when estimating the number of total junctions (both choice and non-choice points). We also analyzed whether participants were
more likely to recall landmarks near choice points than non-choice points. For each participant, we divided the number of correctly
recalled objects by the total number of objects (i.e., 7 and 12) to obtain the objects recalled (percent) at the choice and non-choice
points, respectively. They were then subjected to a 3 (Group) x 2 (Condition: Choice vs. Non-choice) ANOVA. See the bottom sec-
tion of Table 4B. All three groups were more accurate at the choice points than the non-choice points to a similar extent.

3.2. Survey learning task
The results for the survey learning task are in Table 5 (See Table 5A for descriptive statistics).

3.2.1. Angle of disparity
Angle of disparity was obtained in each of the 12 total trials where participants pointed from one landmark to another landmark.

3.2.1.1. Total trials. For each participant, we obtained the mean and standard deviation of angles of disparity for all the trials. One-
way ANOVAs found that the ASD group performed similarly to the MA-TD group, and both made more errors and had more variable
responses than the CA-TD group. See Table 5B.

3.2.1.2. Front-behind axis. We separated trials where participants pointed to objects in front of and behind them, and obtained the
average angles of disparity separately. These data were subjected to a 3 (Group) x 2 (Axis: Front vs. Behind) ANOVA. See the top
section of Table 5C. Of major interest, the ASD group showed similar effects as the other groups by making more errors when

1 For instance, we replaced the road signs (e.g., stop sign, yield sign) and “one mile" in the English version with road signs (e.g., pedestrian
crossing, left turn lane) and “one km" in the Chinese version.



