Data Request form YOUth (version 6.0, February 2020)

Introduction

The information you provide here will be used by the YOUth Executive Board, the Data Manager,
and the Data Management Committee to evaluate your data request. Details regarding this
evaluation procedure can be found in the Data Access Protocol.

All data requests will be published on the YOUth researcher’s website in order to provide a
searchable overview of past, current, and pending data requests. By default, the publication of
submitted and pending data requests includes he names and institutions of the contact person
and participating researchers as well as a broad description of the research context.

After approval of a data request, the complete request (including hypotheses and proposed
analyses) will be published. If an applicant has reasons to object to the publication of their
complete data request, they should notify the Project Manager, who will evaluate the objection
with the other members of the Executive Board and the Data Management Committee. If the
objection is rejected, the researcher may decide to withdraw their data request.

Section 1: Researchers

In this section, please provide information about the researchers involved with this data request.
- Name, affiliation and contact information of the contact person
- Name and details of participating researchers (e.g. intended co-authors)
- Name and details of the contact person within YOUth (if any)

Contact person for the proposed study:

Name: Roy Hessels

Institution: Utrecht University
Department: Experimental Psychology
Address: Heidelberglaan 1

Email: r.s.hessels@uu.nl
Phone: 030 253 3633

Participating researcher:

Name: Joris Elshout

Institution: University Medical Centre Utrecht
Department: Psychiatry

Address: Heidelberglaan 100

Email: j-a.elshout@uu.nl

Phone: 030 253 3405




Participating researcher:

Name: Gerko Vink

Institution: Utrecht University
Department: Methodology & Statistics
Address: Padualaan 14

Email: G.Vink@uu.nl

Phone: 030 253 4911

Participating researcher:

Name: Daniel Oberski
Institution: Utrecht University
Department: Methodology & Statistics
Address: Padualaan 14

Email: d.l.oberski@uu.nl
Phone: 030 253 9039

Participating researcher:

Name: Floortje Scheepers

Institution: University Medical Centre Utrecht
Department: Psychiatry

Address: Heidelberglaan 100

Email: f.e.Scheepers-2@umcutrecht.nl
Phone: 088 75 560 25

Participating researcher:

Name: Stefan Van der Stigchel
Institution: Utrecht University
Department: Experimental Psychology
Address: Heidelberglaan 1

Email: S.vanderStigchel@uu.nl
Phone: 030 253 3651

Contact person within YOUth (if any)

Name: Roy Hessels

Institution: Utrecht University
Department: Experimental Psychology
Address: Heidelberglaan 1

Email: r.s.hessels@uu.nl
Phone: 030 253 3633

Section 2: Research context

In this section, please briefly describe the context for your research plans. This section should
logically introduce the next section (hypotheses). As mentioned, please note that this section will
be made publicly available on our researcher’s website after submission of your request.

Please provide:

- The title of your research plan




- Avery brief background for the topic of your research plan

- The rationale for and relevance of your specific research plan

- The specific research question(s) or aim(s) of your research (Please also provide a brief
specification)

- Ashort description of the data you request

References can be added at the end of this section (optional).

Title of the study

Can machine learning predict children's social development from oculomotor signatures
in eye tracking data?

Background of the topic of your research plan, rationale, relevance (max. 500 words)

Eye movements are potentially a low-cost, low-bias, window into human cognitive
processes, including children's social development, and could be used to develop
screening tools for very early detection of abnormal cognitive development. Indeed,
previous studies have found that eye movements relate to social development in children
with abnormal social skills — specifically children with autism spectrum disorder and
aggressive children. However, little is known about the relation between eye movements
and social skills in normal child development — information that is prerequisite to the
development of any screening tool. Moreover, the relation between high-level cognitive
skills and eye movements forms part of a rapidly growing more fundamental scientific
literature on decoding the brain from observable behavioral signals. The main obstacle to
doing such studies has been the lack of sufficient data from a large-enough pool of
subjects.

In this study, we will leverage the Youth Cohort's existing eye tracking data, coupled with
cognitive and social development measures after three years. Both the sample size and
contextual richness of these data exceed those used by existing studies. We will apply
machine learning methods to "decode" (predict) social skills (endpoint) from eye tracking
data, and to determine the eye tracking features that contribute most strongly to model
predictions. Pilot data from one of our labs (Van der Stigchel) confirms that the current
visual task of the observer can in principle be successfully decoded from eye movement
data using such machine learning techniques.

Current assessments of cognitive development are expensive due to the required
involvement of a trained neuropsychologist; and further, they are notoriously insensitive
to subtle impairments and difficult to perform due to the inability of some children to
either understand or comply with structured task instructions. Moreover, due to the fact
that current assessments need instructions this could be a possible bias in performance
since instructions are given in a relational way and are thus less objective.

Using machine learning techniques, the current project will develop a novel, easy to
deploy, predictive model for (potential deficits in) social development.

Because social development is interesting both from a (normal) child development
perspective and from an (abnormal) clinical perspective, this project will be an
interdisciplinary collaboration between the departments of experimental psychology and
developmental psychology at Utrecht University and the department of Psychiatry at
UMC Utrecht. The department of Methodology & Statistics (Applied Data Science) will
provide data analysis and machine learning support.




The specific research question(s) or aim(s) of your research

Can machine learning predict children's social development from oculomotor signatures
in eye tracking data?

Summary of the data requested for your project: Please indicate which data you request
to answer your research question.

Eye-tracking data (experiments: infsgaze, infpop, infprogap) of the 5- and 10- month
waves.

Measures of social development at 5- and 10-months and 3 years from the IBQ, ASQ-2 SE
and ECBQ/CBQ questionnaires.

References (optional)

Section 3: Hypotheses

In this section, please provide your research hypotheses. For each hypothesis:

Be as specific as possible
Provide the anticipated outcomes for accepting and/or rejecting the hypothesis

Hypotheses

We hypothesize that eye movement behavior predicts social development. The
hypothesis will be accepted when a machine learning model predicts variation in social
development at ages 10 months (IBQ, ASQ) or 3 years (ECBQ/CBQ, ASQ) from eye-tracking
measures obtained at 5- and 10-months of age, respectively.

Section 4: Methods

In this section, you should make clear how the hypotheses are tested. Be as specific as possible.
Please describe:

The study design and study population (Which data do you require from which subjects?)
The general processing steps (to prepare the data for analysis)

The analysis steps (How are the data analysed to address the hypotheses? If possible, link
each description to a specific hypothesis)

Any additional aspects that need to be described to clarify the methodological approach
(optional)

Study design, study population and sample size (e.g. cross-sectional or longitudinal;
entire population or a subset; substantiate your choices)

Eye-tracking and questionnaire data

Data from three waves of the YOUth cohort study will be used for the present project. We
will try to predict measures of social development at 10 months and 3 years of age by
eye-tracking measures obtained in earlier waves (5 months, or 5 and 10 months
respectively). This means that we will use a sub-set of the available data, such that we
only require data from infants with either eye-tracking and questionnaire data at 5 and 10
months, or these data at 5 months, 10 months and 3 years (see data request section
below for the specifics of the requested data).




We will also try to predict measures of social development at each timepoint given
measures of social development at the previous timepoint, in order to create a
benchmark against which the predictive power of the eye-tracking measures may be
compared.

Specific measures:

Eye-tracking data from the 5- and 10-month waves will be used, collected across three
different experiments (infpop: free-viewing faces and objects, infprogap: gap-overlap
paradigm, infsgaze: gaze cueing paradigm).

Measures of social development at 3-years will be obtained from the (1) Ages & Stages
guestionnaire - social emotional development (ASQ-2 SE) and (2) the early childhood
behavior questionnaire (ECBQ) or Children’s Behavior Questionnaire (CBQ). Measures of
social development at 10-months will be obtained from the (1) Ages & Stages
guestionnaire - social emotional development (ASQ-2 SE) and (2) the infant behavior
questionnaire (1BQ).

General processing steps to prepare the data for analysis

To apply the eye tracking experiments in a machine learning context, relevant features
will need to be extracted.

Eye-tracking analysis tools

Features to be used for the machine learning techniques will be extracted from the three
eye-tracking experiments (free-viewing faces and objects, gap-overlap paradigm and
gaze-cueing paradigm). Eye-tracking data will be analyzed using state-of-the-art analysis
tools, developed within the YOUth cohort study (Hessels et al., 2017), with particular
emphasis on producing reliable eye-tracking measures regardless of data quality level as
is often variable in developmental research.

Other data processing steps are of the data manipulation kind and will prepare the format
and structure of the data for the analyses.

References
Hessels, R. S., Niehorster, D. C., Kemner, C., & Hooge, I. T. (2017). Noise-robust fixation

detection in eye movement data: Identification by two-means clustering (I2MC). Behavior
research methods, 49(5), 1802-1823.

Specific processing and analysis steps to address the hypotheses

First, all eye tracking data will be analyzed (Hessels et al., 2017). Next a database of all
eyetracking measures (e.g. fixation location, fixation duration) and ECBQ/CBQ, IBQ and ASQ
SE questionnaire scores will be created for each time point (i.e.: eyetracking at 5- and 10
months, questionnaires at 5- and 10 months and 3 years). This database will be the input
for the machine learning methodology in order to infer whether variation in social
development at 10 months and 3 years can be predicted from eye tracking data obtained
at 5- and 10 months of age, respectively.




Additional methodological aspects (optional)

Section 5: Data request
In this section, please specify as detailed as possible which data (and from which subjects) you
request.

Data requested

Eye-tracking data from the 5- and 10-month waves will be used, collected across three
different experiments (infpop: free-viewing faces and objects, infprogap: gap-overlap
paradigm, infsgaze: gaze cueing paradigm). We request eye-tracking data from all
currently available 10-month old infants, as well as the eye-tracking data for these infants
at the 5-months timepoint.

Measures of social development at 3-years will be obtained from the (1) Ages & Stages
guestionnaire - social emotional development (ASQ-2 SE) and (2) the early childhood
behavior questionnaire (ECBQ)/ Children’s Behavior Questionnaire (CBQ). We request
guestionnaire scores at 3-years of age for all children who have so far been collect and for
which eye-tracking data was available at 10 months or 5 months. Measures of social
development at 10-months will be obtained from the (1) Ages & Stages questionnaire -
social emotional development (ASQ-2 SE) and (2) the infant behavior questionnaire (IBQ).
We request questionnaire scores at 5-and 10-months of all infants for whom eye-tracking
data at 5 months was available.

Data request for the purpose of:
X] Analyses in order to publish
D Analyses for data assessment only (results will not be published)

Publication type (in case of analyses in order to publish):
[X] Article or report

[ ] PhD thesis

[_] Article that will also be part of a PhD thesis

Would you like to be notified when a new data lock is available?

[] Yes
X] No

Upon approval of a data request, the complete request will be made publicly available on our
researcher’s website by default.

Do you agree with publishing the complete request on our researcher’s website after it is
approved?

X] Yes

[ ] No. Please provide a rationale






