Edinburgh Research Explorer

The potential of eye-tracking as an outcome meausre for autism
intervention studies

Citation for published version:
Fletcher-Watson, S 2016, 'The potential of eye-tracking as an outcome meausre for autism intervention
studies', International Meeting for Autism Research, Baltimore, United States, 11/05/16 - 14/05/16.

Link:
Link to publication record in Edinburgh Research Explorer

Document Version:
Publisher's PDF, also known as Version of record

General rights

Copyright for the publications made accessible via the Edinburgh Research Explorer is retained by the author(s)
and / or other copyright owners and it is a condition of accessing these publications that users recognise and
abide by the legal requirements associated with these rights.

Take down policy

The University of Edinburgh has made every reasonable effort to ensure that Edinburgh Research Explorer
content complies with UK legislation. If you believe that the public display of this file breaches copyright please
contact openaccess@ed.ac.uk providing details, and we will remove access to the work immediately and
investigate your claim.

OPEN (75 ACCESS

Download date: 23. Jul. 2021


https://www.research.ed.ac.uk/en/publications/3a866487-daaf-45fe-94c6-d20a922a07eb

Sue Fletcher-Watson & Sarah Hampton

L . development
University of Edinburgh aulien
- : | sue.fletcher-watson@ed.ac.uk www.dart.ed.ac.uk www.patrickwildcentre.com
’ghe Patrle Wlld Centr C Conflict of Interest Declaration: the first author may receive royalty payments from the commercial version of the Findme app if sales exceed a certain threshold bateuie
for Research into Autism, Fragile X Syndrome & Intellectual Disabilities ' y yaily pay PP teChn0|OgY

Background

. The autism intervention research field is hampered by a lack of outcome measures which can provide objective and sensitive assessments of meaningful change'*

o Research into technology-based support in particular is in need of measures which are specifically applicable to that context °

e Such measures should ideally capture signs of behavioural change which exist in the space between improvement within the technology itself (e.g. getting better at
an iPad game with practice) and distant generalisation of that learning to a non-digital setting (e.g. change in interpersonal skills)

o« Eye-movements can provide an insight into underlying cognitive processes, are objectively measured and have the added benefit of being suitable for non-verbal
and young children. °°

This study explores the utility of eye-tracking as an outcome measure for use Iin trials of technology-based interventions, in a test with typical toddlers

from the FindMe app

Analysis focused on two areas of interest (Aols): People and Rewards. These are the two areas of
the stimuli used which we would expect to be affected by regular game play.

The FindMe app was co-designed with autistic children, parents and professionals to
provide a motivating, enjoyable learning opportunity for pre-schoolers with autism.

The app provides an environment in which to practice two key building blocks of
shared attention and learning:

1. Afttention to people

Changes in looking at images

An initial ANOVA on Group (Access, Control) x Complexity
(high, medium, low) x Aol (People, Rewards) x Time | os;
(Baseline, Outcome) indicated that the most interesting ef-
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2.Following social cues (i.e. pointing, looking) Figure 1: sample images from Part One of the FindMe app. fects were for High Complexity images (Figure 3) where =
A randomised controlled trial of the app failed to detect intervention effects measured at | Where theplayer's taskis to find and touch the person in order looking-time to People was almost unchanged in the -
. Y : : . . to collect a reward token and move to the next scene. Other - : — ——
the distant-generalisation level of ratings of parent-child play using the BOSCC. This | items on screen are interactive, but do not link to reward tokens. Control group but increased in the Access group. °T N, N 1 s
was despite children playing the app f(?f su_bs_tantlal per|0d43 of time and showing good Collecting five tokens triggers a longer, animated reward Other analyses revealed: 01 1
progress through the levels of complexity within the game. sequence featuring spinning shapes, jumping acrobats or atrain. | Higher looking to People in Low and Medium Complexity o -

images at baseline, which may indicate a ‘ceiling’ effect

ethods

e Minimal effect of Time or Group on looking to Rewards Figure 3: Change Scores (Outcome - Baseline) for

e A correlation between game play and looking to Rewards fixation duration to People, FindMe images only,

We recruited typically-developing toddlers aged 20-26 months at baseline. The final for high complexity images only (r=.613, p=.005) comparing 3 complexity levels.

sample, after drop-out, was n=39. Children had no prior contact with the FindMe app.

The children were group-wise matched on age, vocabulary (MCDI scores), mean
screentime per week, ethnicity, number of siblings, parental education, & days between
baseline and outcome appointments.

Effects found in the FindMe direct-match stimuli are

closely replicated in each of the three image

categories, representing increasing degrees of 0.05 —I
__ 1IN

Close-gen

Children viewed images on a computer screen while eye-movements were recorded
with a Tobii X60 eye tracker. This was a free-viewing task with no instructions. Images
are shown in Figure 2: there were 12 images in each category, a total of 48. Images
within each category were selected at different levels of complexity (low, medium,
high; just low & high for photos) based on the number of objects in the scene. Every
scene contained just one person.

generalisation (see Figure 4).

Close-match
In each case, the Access group show increases in  ©o -
looking-time to People while the Control group
decrease their looking time.

Distant-gen

Control
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Figure 2: sample images from the free-viewing task showing a pror il

Children were alternately assigned to Access (n=19) and Control (n=20) groups. | range of complexity levels These differences are individually small but the
The Access group took home an iPad with the FindMe game, and were asked to play | a) Direct-match: images from the FindMe iPad app (high) replicated pattern is striking across the stimulus - _ —
for around 5 minutes per day. Children then returned to the lab after a period of 14 | b) Close-match: images from the FindMe Android app (medium) |  gets, and we interpret this finding as revealing a po- T'9ure 4: Change Scores (Outcome - Baseline) for fixation

) ) . e
i - : - c) Close-generalisation: images from apps by Nosy Crow (low) : L duration to People, High Complexity images only,
days and repeated the eye-tracking assessment with the same images. d) Distart-aenetalisafion: phetagraphs (High tential use for eye-tracking in outcome measurement. comparing 3 generalisation categories

0.2

Conclusions With thanks to all of
o For the most complex images, familiarity with the FindMe iPad app is associated with increased looking time to rewarded content (i.e. People), but not to Reward tokens themselves our participants
e This pattern is replicated for stimuli at each level of generalisation, suggesting that this app may have a pervasive effect on distribution of attention to images GN1V £ p

o The lack of effects for simpler images may reflect a ceiling effect in looking time to people, engendered by a lack of competing image content

« Much work remains to be done to extend this to intervention studies. This approach yields rich data which can be analysed in many ways. For example, we found a number of main ks
effects and interactions not reported here. If using eye-tracking as an outcome measure it will be essential to have strong hypothesis-driven analysis plans defined a prion =
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