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Abstract
We discuss the outcomes of the 2nd Workshop of the International and Interdisciplinary
Perspectives on Children & Recommender Systems (KidRec 2018), co-located with the 2018
ACM Interaction Design and Children (IDC) Conference, which took place June 19-22 in
Trondheim, Norway. The goal for this workshop was to explore research and industry efforts
focused directly on or facilitating the algorithmic recommendation process for children. The
diversity of attendees–including K-12 teachers, educators, researchers in various areas of
computer science, and industry participants–made it possible to continue to build community
around this important topic and further discuss and outline the salient research questions
and the next steps to promote more research in this area.

1

Introduction

Building on the open challenges presented at the first edition of the KidRec workshop [7],
Fails, Pera, Kucirkova and Garzotto organized the “2nd International and Interdisciplinary
Perspectives on Children & Recommender Systems (KidRec)”, as part of the ACM Interaction Design and Children Conference (IDC) in Trondheim, Norway, June 2018.
IDC is a conference that is specifically focused on the target audience of interest for
KidRec: children. Further, IDC welcomes attendees who are experts in various areas of
interest in computer science and it is also frequently attended by educators and social science
researchers. Due to the multidisciplinary nature of the work often presented at IDC and the
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diverse audience participating at this conference, we felt that IDC was the ideal venue to
nurture dialog around child-centered recommender systems.
The workshop brought together an interdisciplinary group of researchers in education,
child-development and computer science as well as childrens designers interested in issues related to recommender systems designed for children. The workshop participants discussed existing platforms and apps that incorporate recommendation-based technology, in addition to
ethics, techniques, privacy and security issues implicated in design solutions of educationallyrelated recommender systems.

2

Workshop Description

As outlined in the workshop proposal [3], we aimed to organize a highly-interactive workshop where accepted contributions were meant to start the conversation on open issues and
challenges in the area of recommendations to and for children.

2.1

Audience of Interest & Format

Since workshop objectives included sharing research and projects that reach beyond classic
recommendation techniques and discussing the many child-related challenges of recommender
systems; we approached researchers and developers with diverse expertise: Technology for
children; Human computer Interaction; Information Retrieval; Assessment; Ethics, Educators, Literacy Development, and e-commerce.
By reaching out to members from academia and industry, we anticipated continuing to
foster a multidisciplinary perspective that pinpoints challenges and aspects to consider when
designing, developing, and deploying recommendation technology for which children are the
major stakeholders.

2.2

Accepted Contributions

Six papers were selected to be presented during the workshop [1, 2, 4, 5, 6, 8]. Based on
these accepted contribution, we planned two interactive panel sessions during the day. The
goal for these sessions was for presenters to highlight key elements of their work and initiate
discussion among the attendees. A summary of the two interactive panels follow the abstracts
for accepted contributions.

2.2.1

Abstracts

Alternative approach to Recommender Systems for children: positioning the
child at the start, not the end of the chain - by N. Kucirkova.
This paper presents a design concept for recommender systems embedded in a story-telling
context that uses tangibles to support childrens motivation to read. It is argued that the
current model of recommendation systems which follows either extrinsic motivation or commercial interests cannot be pursued to support childrens intrinsic motivation to read. An
alternative model that dynamically recommends content based on the childs response is presented in the form of a prototype called Digistoryland.
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Teaching an Alien: Children Recommending What and How to Learn - by M.
Landoni, E. Murgia, F. Gramuglio and G. Manfredi.
In this paper, we describe how, inspired by fiction design, primary school children are helping
us to create a teachable 3D Tutor, with the appearance and personality of a friendly Alien.
In line with existing literature, we assume that children enjoy learning by teaching and, by
making the overall process more fun, the level of childrens engagement and their motivation
towards it will increase. In our study, children will act as recommenders, as they are asked to
prepare the lessons, i.e., decide and select the material to teach and the way it is presented
to the 3D Alien. Their goal is to make sure s/he will have a successful learning experience.
We will test the validity of these recommendations by measuring the level of engagement in
children of the same age group when offered these lessons.
Recommending Texts to Children with an Expert in the Loop - by M. S. Pera, K.
Wright and M. Ekstrand.
In this position paper we discuss a number of open problems we believe the community should
address in order to enhance the recommendation task for children. We specifically outline
algorithmic and evaluation limitations when it comes to recommending reading materials for
children in the classroom setting. Furthermore, we focus on the need to involve an expert as
part of the recommendation process to better serve the population under study.
Designing a Personally Meaningful ABCmouse.com: Challenges and Questions
in an EdTech Recommendation System - by T. Horiuchi, M. Rothschild, R. Barrera
and S. Gururajan.
Designers and curriculum specialists at Age of Learning, Inc. are enhancing the current
content strategy for flagship product ABCmouse.com. With an activity base of over nine
thousand activities and growing, specialists from the fields of user experience, research, engineering, and analytics have come together to tackle the pragmatic questions around design,
automation, metric, and experience, as well as broader philosophical/pedagogical questions
around agency, learning, and user profiling.
Insights From Pediatric Speech Language Pathologists: Considering Instructional Goals In Recommendations For Children with Disabilities - by Y. Du.
One of the most controversial debates today is whether popular technology like mobile devices
is negatively impacting communication and social interaction for modern youth, including
those with disabilities. My research aims to investigate the design challenges and opportunities when mobile applications are implemented by speech language pathologists (SLPs) who
work with children with disabilities. In this paper, I examine empirical research on how SLPs
critique and evaluate mobile apps. I suggest ways these reviews might be used by others to
guide the design of app recommendation systems that embed instructional goals for children
related to communication and social interaction skills..
The Ethics of Recommending Based on Data Collected from Children - by J. Fails.
Data collection, mining, even hoarding, has become a common practice in todays digital age.
This data is collected to enable targeted recommendations and personalized advertising. This
data is being collected about children as well as adults. The collection and voluntary sharing
of information that enables effective recommendations raises several ethical questions such
as: what information is appropriate to gather regarding children, what is the age of consent
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for sharing information, who owns the data, who decides what information can be forgotten
and when, and what who influences the kinds of recommendations that are made. These and
other questions are presented in this position paper for discussion at the workshop.

2.2.2

First Interactive Panel: Limitations and Resources

The first interactive panel provided a forum for attendees to (i) discuss the limitations that
arise when suggestions are used within a classroom setting and (ii) share resources. Examples
of the latter include the WizeNoze search engine and the LITERATE news engine, which
offer curated and/or labeled content for teachers as an initial attempt to suggest material
suitable to the educational context in respond to a query.
• Natalia Kucirkova [5] started the day by discussing how personalization could be strategically embedded into the recommendation process to motivate children to read.
• Emiliana Murgia and Monica Landoni [6] shed a light on the influence recommendations
can have on learning engagement when it comes to primary school students.
• Sole Pera [8] brought up important points to be considered when suggesting texts
to children in the classroom setting, including background knowledge and readability
levels. She also discussed ways to represent and capture complex information needs and
requirements including when teachers are looking for information sources for a class and
a recommender system presents them with candidate suggestions that are later to be
shared with their students.

2.2.3

Second Interactive Panel: Process and Ethics

The discussion following the second session instead led to higher level concerns and directions
to follow when planning research and deployment of technologies that will directly impact
children.
• Takeshi Houruchi and Ray Barrera [4] presented the ABCmouse.com platform, which
offers educational content for children up-to 8 years old. They specifically discussed the
inherent need for multidisciplinary teams when it comes to designing, deploying, and
commercializing educational technology for children.
• Yao Du [1] highlighted the benefits, but also the many limitations, when it comes to
recommendations for children in a medical environment.
• Jerry Fails [2] discussed the need to create data sources that can be used to inform
design and evaluate recommendation technologies for children, while balancing ethical
concerns, which are of special importance for younger audiences.

2.3

Discussion, Challenges, and Next Steps

During the interactive panels, all workshop participants noted challenges and opportunities
that needed to be addressed within the field using sticky notes. All sticky notes were collected
and utilized to perform an affinity diagramming exercise to identify groupings of challenges
and opportunities as well as salient outliers (or singletons). We list some of these challenges
and open questions below.
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• Evaluation and Measures. What is it that we should evaluate when trying to qualify performance of a recommender system for children, and then how do we adequately
measure that? For example, it is easy to measure engagement (e.g., based on clicks), but
is it possible to infer relevance from engagement? Additional questions include: How
do we collect representative quantitative and qualitative data for assessment without
being intrusive to the target subject (i.e., the child)? How to appropriately balance or
reconcile observational, behavioral data with self-reported (or even parent-, or teacherreported) survey data? “Observational data” is problematic too, as it is hard to know
what or whom you are observing and what impact that should have on the overall
assessment of recommendation technology. For example, even if we had access to samples of purchases of children materials on Amazon, it would still be hard to infer much
from that source data given that parents purchasing items does not necessarily mean
children actually used or favored said items.
• Multidisciplinary Approach. The discussion at the workshop emphasized the importance of interdisciplinary approaches to designing, developing, and evaluating recommender systems for children. With that understanding there are several open questions:
How can the various stakeholders help better understand the interaction and interplay
between systems and children? What are the relative strengths, competencies, and
contributions of the various stakeholders (e.g., children, parents, teachers, practitioners)? How do we involve all of the stakeholders in a meaningful way? Is it by bringing
them at different stages of the design and development process, as a cohesive team in
a participatory design approach, or some other process? In addition, because of the
interdisciplinary approach how do we then train practitioners on the best practices for
utilizing recommender systems effectively in complex environments, such as educational
or medical settings? Because of the firm belief that the interdisciplinary nature of teams
is a must in the design of successful technologies focused on recommendation that are
to be later welcomed by the community at large, another important question raised
was how to continue to grow the interdisciplinary composition of this community?
• Balancing Perspectives. Since there is a need for broad representation of disciplines,
how are various perspectives appropriately balanced? For example, how do you balance
child interest versus curriculum? How do recommender systems balance the agency of
the child, versus adult interest, or “what is best” for the child? And how is “what
is best” determined or properly balanced? Is it (or how much of it is) determined by
parents, or educators, and is it influenced by social identity or educational value? Or is it
determined by various kinds of children? For example, do peers that read more become
stronger influencers with regards to what kinds of books are appropriate for their peers?
Can resources like child book reports (that are done by children around the world), be
utilized as input to guide recommender systems for children? In addition, how much
should the various stakeholders know and learn from others? Should practitioners
become researchers, and researchers practitioners, in order to effectively address the
open questions relating to recommender systems for children?
• Shared Terminology and Resources. Given the diverse composition of researchers,
developers, and practitioners in this area, there was a shared understanding on the need
to better match or map out the terminology utilized across the different disciplines.
Open questions include how to match key terminology among the various disciplines and
how to define and present concepts in a cohesive way that allows mutual understanding
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amongst the various stakeholders?
In addition to common terminology, there is a need for shared data resources. The
paucity of appropriate datasets for children was also noted in our previous KidRec
workshop. With regards to this, questions were raised such as: What information do
we share? Where do we share it? Could we setup a task and repository similar to
the TREC data [9] with information regarding children’s recommendations? As noted
above, could this repository allow for submissions of raw data that is structured in
a uniform way that includes data such as children’s book reports, children’s usage or
behavioral logs, and beyond?
• Ethics and Regulations. There are legal requirements in various parts of the world
regarding what kind of data can be stored about people, and children in general (e.g.
GDPR & COPPA). Beyond these legal requirements, what are the ethical requirements
the various stakeholders should consider with regards to recommender systems for children? Which stakeholders have what responsibility? Who is responsible for the ethical
design and implementation of using these systems? And who has access to (and with
what granularity) to the data stored about each user? Should there be “heavy-handed”
top-down governmental regulation? Alternately, what are other approaches that can
be applied to ensure privacy and the ethical treatment of children and data?
• Interaction Styles. With the dramatic growth in voice-based interfaces being more
readily available on mobile devices and in homes (e.g. Siri, Alexa, Google Home), the
effectiveness of different modalities (i.e., visual and auditory) need to be considered.
What are the relative benefits and drawbacks of various modalities when applied to
recommendation technologies? How should these modalities be appropriately mixed to
best address the needs of children?

3

Next Steps & Future Workshop

The workshop effectively brought together stakeholders from various perspectives. It fostered a rich discussion that concluded in immediate next steps for our community. One
of these is to begin work on a white paper describing a road map to a TREC-type task
that elicits contributions from children, schools, and practitioners around the world. Doing so will require clearly articulating topics, arguments, needs, players, relevance scores,
and proposed assessment that can define such a task. Also, there was discussion about the
UN Article 17 regarding the Rights of a Child and how we could work to draft an article
that also addresses children’s rights pertaining to data collected about them with regards to
recommender systems (and beyond).
As a first practical step to inform the wider public about the ethical issues in children’s recommender systems, the group is working on a brief entitled “Children and Search/Recommendation
Algorithms: what adults need to know”, which at explains the key benefits and limitations of
children’s recommender systems to parents, teachers and designers of technology for children.
We plan to continue the multiple-stakeholder conversations at the next ACM IDC conference, which will take place in Boise, Idaho, in June 2019. In the meantime, additional
information pertaining to KidRec 2018, including a list of accepted papers and the detailed
workshop schedule, can be found at the workshop website: https://kidrec.github.io/;
and you can join the conversion by emailing kidrec-group@boisestate.edu.
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