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Abstract

This paper reflects on participatory design practices within the child-computer interaction (CCI) community, which has a long tradition
of advocating the inclusion of children in the design process. The benefits of involving children are widely cited in the CCI literature.
However, through a critical analysis of children’s current technology usage, research and industry practice, this paper offers three
provocations relating to participatory design and children. The first focuses on what constitutes participatory design, suggesting that
the use of children in a single design activity to generate ideas is very distant from traditional participatory design (PD) and thus should
not be referred to as PD. the second is that there needs to be a shift toward researching and developing methods to enable children to
participate in design activities that align with industry timelines. The final provocation suggests that unless there are some tangible
benefits of including children in PD of technology or impact can be demonstrated from the work, then an ethical debate is needed about
their role and inclusion. These three provocations are designed to question and stimulate the debate around the benefits and values of
including children in the design process. Without a critical reflection on current practices and processes, current trends may continue

and design practices within the industry may not evolve.

RESEARCH HIGHLIGHT

technology they will ultimately use.

that align with industry timelines.

e The paper critically reflects on the use of participatory design with children questioning its use.
e Through examining the literature and reflecting on research practices three provocations are presented:
- The use of the term PD needs to be reserved for instances that align with the origins of involving users in the design of

- There needs to be a shift toward researching and developing methods to enable children to participate in design activities

- Unless there are some tangible benefits of including children in PD of technology or impact can be demonstrated in the
work, then an ethical debate is needed about their role and contribution.
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1 INTRODUCTION

The child—computer interaction (CCI) community has a long tradi-
tion of advocating the use of participatory design (PD) and related
co-design methods with children (Scaife et al., 1997; Read et al.,
2002; Dindler et al., 2010). Children as defined by the United
Nations Convention on the Rights of the Child are anyone under
the age of eighteen. Within CCI, the use of PD in a research
context has tended to focus on school-aged children. PD is a broad
term covering a range of approaches that typically have ‘end-
users’, in this case, children, engaging with development teams
or researchers to specify and ideate the technology they will
use. PD has its roots in Scandinavian research, emerging in the
late 1970s and 1980s, when computers were starting to change
working practices (Bgdker and Kyng, 2018). An early example was
the Utopia project whereby labor unions and researchers exam-
ined new technologies for newspaper production, developing new
design methods, tools, and techniques (Kraft and Bansler, 1994).

There are numerous methods for engaging end-users in the
design process, including co-design, user-centered design, contex-
tual design, and participatory design. An attribute of participatory
design is the notion of mutual learning, whereby designers learn
about the users and context, and users continuously learn about
technology design and designers (Kensing and Blomberg, 1998;
Bgdker et al., 2022). It has been suggested that the objectives
of design should not only focus solely on the final deliverable,
which may be an interactive system, but also on how end users
develop new insights, design abilities, critical and reflective skills
toward technology (Iversen et al., 2017). To achieve this, end-users
would need to participate in the entire design lifecycle which is
aligned to the Scandinavian tradition of PD. A critique of existing
participatory design research involving children is that they are
often involved in the early ideation stages and are omitted from
other aspects of the design process (Landoni et al., 2016), thus
their acquisition of knowledge of design practices may be limited.
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Children’s involvement in PD emerged over the last two decades
(Scaife et al., 1997; Guha et al., 2005) and has been a focus of the
CCI community. Research has examined the different approaches
and techniques for including children in the design process, for
example, children with special needs (Malinverni et al., 2014) and
group dynamics (Van Mechelen et al., 2014).

1.1 Provocation one: Defining participatory
design with children

PD with school-aged children takes many different forms which
are often dictated by factors including the nature of the intended
product being developed, the timescale of the project, and the
ease and constraints around access to children. This has resulted
in researchers in CCI taking different approaches when consider-
ing how to enable children to participate in design, thus there are
variants of PD. Read et al. (2016) categorized PD based on the role
of the children within the design process, with the term ‘reduced
PD’intended to describe studies in which children are engaged in a
single isolated event and are out of the decision-making process,
whereby in “full PD,” the children are involved in the entire life-
cycle and decision making. Other research has focused on how
the PD sessions are facilitated, including distributed PD where
the children are geographically dispersed from the design team
(Constantin et al., 2021).

Full PD has often focused on designing with a small group of
children over an extended period of time (Allen et al., 2021), during
these sessions, the argument is that children learn design skills in
a collaborative incremental process that leads ideas into a single
design brief (Yip et al., 2013; DiSalvo et al., 2017). The children are
creating the products that they and their peers will interact with.
This approach has a long tradition in CCI with Druin establishing
Kids Teams at the University of Maryland in the late 1990s to
work on long-term projects (Druin, 1999), and this approach has
continued within academia for example in institutes in Denmark
(Iversen et al., 2018) and Austria (Spiel et al., 2017). A potential
downside of this approach is that children sometimes only attend
for one or two sessions rather than the full duration and therefore
have little chance to develop the same level of design skills or
knowledge as those engaged in the full development life cycle
(Kam et al., 2006; Roussou et al., 2007). In contrast, in reduced
PD, children can take on the role of informants contributing to
different aspects of the design process (Scaife and Rogers, 1999).
For example, the practice of designing for just a single day has
been adopted and can engage large numbers of children in short
bursts (Read et al., 2022a) in the ideation stage. The aim in such
cases is to generate many ideas that can then be examined by a
design team or researchers, this may enable a representation of
ideas from the children to be obtained. This focus on including
children in the early ideation phase of design has been criticized
within the literature (Landoni et al., 2016), recognizing the need
for children to contribute to other aspects of the design or for
prolonged periods of time (Barendregt et al., 2016). It has been
noted that PD methods do not tend to be practical in industry
due to short development times (Antle and Hourcade, 2022), and
it may be that engaging children in a process that expands or
prolongs the development period is not viable in many instances.

In more recent years, driven by the COVID pandemic, there
has been a trend to examine methods for distributed PD, where
children who are geographically dispersed are contributing to the
design process (Constantin et al., 2021). This approach can be
facilitated via technology, such as Microsoft Teams, or the use
of teachers or facilitators to run the study on behalf of others
(Read et al., 2022a). The experience of those facilitating the study

is critical, as it has been argued that many studies fail because
adults are far removed from children in terms of understanding
their vocabulary, abilities, context, and motivations, resulting in a
bad experience or at worst damaging for the child participants
(Read, 2015). Therefore, it could be argued there is a need for
formal training of facilitators to ensure a positive experience for
the child participants. The value of these distributed methods has
yet to be fully evaluated or measured, but the facilitator can have
a serious influence on the outcomes positively or negatively.

Within the CClI literature, the value of PD with children is widely
discussed (Hussain, 2010; Yarosh and Schueller, 2017; Schepers
et al.,, 2018). Authors have cited benefits to children that include
developing skills in design thinking, computational thinking, hav-
ing fun, becoming empowered, gaining education in the topics
being designed, and having opportunities for collaborative work-
ing along with engaging with academics. For example, in a study
by Sim et al. (2017) claims were made pertaining to the education
of children about other cultures, yet there was very little evidence
of this new knowledge being applied to their designs and no
educational assessment occurred to validate such claims. The
viability of current PD approaches to the reality of children’s
relationship with technology has been questioned (Antle and
Hourcade, 2022), and this paper extends this debate by question-
ing its appropriateness. Reflecting on current practices this leads
to the first provocation:

Provocation One: The use of the term PD needs to be reserved
for instances that align with the origins of involving users in
the design of technology they will ultimately use. It could be
suggested that children are acting as informants within the design
process, but it is questionable whether it is PD. There is a need for
the CCI community to clearly articulate the boundaries of what
constitutes PD as it appears to be an umbrella term to describe
any design session involving children.

1.2 Provocation two: Value of PD methods with
children

Over recent years, especially for older children, technology use has
been dominated by interacting with screen-based devices. In 2014
in the US, the average screen time for children was 7.38 hours per
day (Magee et al., 2014). In the UK in 2018 children aged between
12 and 15 years were spending on average 9.2 hours per day on
screens, which included TV, the Internet, gaming, and mobiles
(Guttman, 2019). In 2023, Ofcom reported that children’s behavior
continues to evolve with a decline in viewing TV, whilst there
is a significant rise in viewing video-sharing platforms including
YouTube (Ofcom, 2023). There are many rationales for including
children in PD, one being that children are required because they
are far removed from adults who are designing technology for
them, and they should be empowered to design technology that
they will ultimately use. However, are children consuming and
using technology that has been designed in this way? Teenage
children are appropriating technology such as YouTube, Social
Media Platforms and communication technology that are unlikely
to have involved children in the design process. Thus, it is conjec-
tured that companies are having commercial success and chil-
dren are becoming consumers of their technologies without the
need for full PD. However, companies do not always disseminate
their research and development methods, thus claims relating to
industry practices are often inferred by academics. Some organi-
zations, such as Lego and the BBC, do involve children in aspects
of product development such as evaluating the accessibility of
their online games to help inform the redesign (Read et al,
2018). Organizations have partnered with academics who use
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PD, for example, the Joan Ganz Cooney Centre which is a non-
profit research lab within Sesame Workshop has worked with the
University of Washington and academics from the University of
Maryland (Tare and Guha, 2023). These collaborations need to be
mutually beneficial as the goals of industry are often different
from academia, driven by commercial pressures to make a profit
rather than the research and innovation that is aligned with
academia.

The role of children in the development process has been
examined within CCI over the years, with Druin suggesting that
children can have different roles in the design of technology, being
participants, informants, testers or users (Druin, 2002). While
specific to PD, participatory power imbalances are discussed by
Read, who delineated participatory design activities with children
along an axis from informant through balanced to facilitated
design (Read et al., 2002). Children have adopted different roles
within the design of technology, however, there still lacks strong
evidence PD methods are commercially viable, and reflecting on
the 20 years of CCI research, has the use of PD improved the
technology that children are using?

Children spend a large proportion of their free time playing
online games and this has been one of the widely researched areas
in CCL In a systematic literature review of the design methods in
CCI (Lehnert et al., 2022), of the 272 papers examined, the most
common products designed were interactive games accounting
for 25.4% of the papers. The video games industry has successfully
produced commercial games, designed for children without the
apparent need for the use of full PD methods. Games concepts
are initiated by the publisher or the development studio and
prototypes are evaluated before moving to production (McAllister
and White, 2015). Children may be involved as informants in
playtesting and providing feedback on initial prototypes. Games
such as Fortnite are popular with children aged 10 to 12 years, with
the social aspect of the game a prominent reason for its success
(Livingstone and Pothong, 2021). Fortnite took several years to
develop, and within that timeframe, it is unlikely that you could
sustain full PD with groups of children for that duration. Aca-
demics have started to examine how to sustain children in long-
term PD processes (Schepers et al., 2022). As previously noted,
children have usually contributed to the design of new technology
in isolated, short-term design sessions (Barendregt et al., 2016;
Landoni et al., 2016). Whether these practices are appropriate in
all contexts, including the video game industry, is still unknown.
Researchers have suggested that the benefits versus the draw-
backs of using PD with children in a commercial context arise
out of the lack of trust in the opinions of the untrained children
versus those of the design professional (Nesset and Large, 2004).
The CCI community has tried to bridge the gap between those
working in the industry through workshops at conferences (Read
etal., 2019), and the creation of Playbooks (Sim et al., 2021), which
are step-by-step guides designed for organizations to be able to
adopt CCI methods within their organization. Despite industry
and academic collaborations, there are still considerable gaps and
barriers for industry to justify the inclusion of children and the
use of full PD in a commercial time-constraint project may not be
desirable.

Were academics have been involved in designing games,
reduced PD practices are used with children who are often
brought into the ideation stage, and games may be prototyped
around these ideas and evaluated (Moser, 2013). In a study by Sim
etal. (2014), children in the UK designed a serious game relating to
hand washing for children in Uganda. A single design session was
conducted in the UK, the children were briefly educated about life
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in Uganda and from the analysis of the children’s ideas a game
was developed. The game was subsequently taken to a children’s
orphanage in Uganda to be evaluated. It is debatable whether
children in the UK would have had the cultural understanding of
life in Uganda and the differences in access to soap and water.
On completion of the project, the team left the tablets, game
and solar charging panels with the school who subsequently
sold them. Reflecting on the value of the PD process to the
children in the UK, they contributed to the design of a game
that was built for children in another country and the evaluation
demonstrated that it was fun to play. Whether this is sufficient
to claim that the children in the UK successfully contributed to
the design of a game for children in Uganda is debatable. Only
a small group of children in Uganda played the game, and it is
unlikely to have had a meaningful impact on them or changed
handwashing behaviors within the population. Other researchers
have developed new methods for children to ideate around game
narrative acknowledging the fact thatindustry could benefit from
the contributions of children’s imagination (Ugras et al., 2022).
Despite these claims, the games industry does not appear to be
embracing full PD with children and therefore does academia
need to change tact or evolve the focus of its research to have a
meaningful impact within the sector? This leads to the ethical
debate around the inclusion of children in PD sessions and the
research value beyond academia.

Provocation Two: There needs to be a shift toward research-
ing and developing methods to enable children to participate in
design activities that align with industry timelines. Over the years,
research outputs have included schemas to structure design ses-
sions and activities to improve the design process (Churchman,
1968; Druin, 1999; Scaife et al., 1997; Jason Yip et al., 2013) but
it is unclear how these meet industry needs. Without methods
being developed to solve industry design problems, then the work
is likely to have minimal immediate impact. There may be little
justification for the inclusion of children in PD sessions focusing
on methodological improvements unless there is some mecha-
nism for the outcomes to be applied in practice or contributing
to advancing the field.

1.3 Provocation three: Ethics of PD with children

There is a sense that the inclusion of children in the design
process is beneficial for those who have long-term engagement
in projects (Bossen et al., 2010). To aid the ethical justification for
including children in the design, research tools, such as CHECK,
have been developed to ensure researchers critique their methods
and justify their inclusion (Read et al., 2013). CHECk consists of
two checklists that encourage researchers to critically review the
reasons for including children in the research project, and to
examine how to describe the activities in a child friendly way
so that children can assent to participate. Ethics goes beyond
consent, and when designing studies ethical considerations need
toinclude children’s well-being before, during and after they have
participated in the study (Frauenberger et al., 2018). PD with chil-
dren has taken place in a wide range of settings including, schools,
universities, clubs and societies (Lehnert et al., 2022). There is
considerable work from the CCI community that has taken place
in schools and within this environment, it could be argued that
researchers are taking time away from teaching activities. There
are claims that the sessions are educational, teach children about
design processes, and raise aspiration or empowerment (Schepers
et al,, 2022) but these all need to be measured in a rigorous way
to ensure the claims are valid. Researchers have attempted to
evaluate the benefits to children, but the evaluation of long-term
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benefits to children is scarce (Bossen et al., 2010). Apart from the
benefits of children participating being purely educational, three
desirable characteristics have been identified for working with
young children: being developmentally appropriate, inherently
beneficial to children, and being enjoyable to participate (Pantoja
et al., 2020). These three criteria may apply to all research with
children and defining the benefits should be an important part of
the ethical process.

In addition, if children’s contributions are being discarded
following a design session, not being developed into commercial
or accessible technologies for children, thenis there a clear ethical
argument for their inclusion? Methods have been developed to
ensure all children’s ideas can be considered (Read et al., 2014)
and ideas can be traced back to individuals whilst designing tech-
nologies for children (Read et al., 2016), but there is little under-
standing or published evidence of this technique being required
or appropriated by industry. Ethical review panels are approving
PD research under the notion of the work advancing PD method-
ologies to help in the design of technology for children, yet there
is limited evidence of the success of academics evolving industry
practice within the context of full PD and children. Perhaps, there
needs to be a greater emphasis and critical reflection on the
real value of children’s participation when conducting the ethics
review and how impact can be derived through methodological
advancement.

PD involving children could be rigorously critiqued during the
initial project planning and research design phase to understand
the justification for the inclusion of children. To aid study design
and ethical processes, research protocols have been designed
(Constantin et al., 2022) which include factors such as the
expected outcomes of the study In addition, methods have
been created focusing on how to report back to children, in an
accessible way, about their contribution to a research project
(Read et al., 2022b). This concept of reporting back suggests ways
results can be packaged in a child friendly way, to aid children in
understanding how their participation has contributed to the
research outcomes. For example, PD with children can often
focus on societal challenges including climate change, health,
etc. If the PD session is aimed at tackling societal issues, and the
researchers are using what is referred to as reduced PD (Schepers
et al., 2022), whereby children are exposed to limited short-term
design sessions, it could be conjectured that the contributions
from these sessions are unlikely to result in technology that
will have societal change. Thus, the reporting back may need
to explain how their contribution may aid future development.
As part of the ethics process, for studies like this, it may be useful
for researchers to disseminate the pathway to impact, making
it explicit how the societal changes will be achieved. This would
require additional ethical considerations relating to how the PD
session will develop technology that will be transformative and
how change will be measured. In the study involving UK children
designing a hand washing game for children in Uganda (Sim et al.,
2014), it is unlikely that the researchers would have improved
hygiene practices and the health of children in Uganda if these
were the motivation for the work. The CCI community has tried
to partially address this challenge, as Frauenberger et al. (2015)
synthesized a methodological framework to critique PD projects.
They highlighted that PD projects need to be evaluated on not
only the tangible outcomes, which may be academic papers, but
also the learning gains, the values of the project and grounding
epistemological perspectives.

There is concern that technology may be harmful to children.
Therefore, if the focus of PD is to encourage the design of

technology, that children will consume, should the benefits
outweigh any potential negative consequences? There has
been research examining how children can become addicted to
technology, for example playing games such as Fortnite (Carter
et al., 2020) and using mobile devices (Hadlington et al., 2019).
In addition, research has shown the negative impact screen time
can have on children’s sleep (Zhang et al., 2017) and there is
evidence that increased technology use may impact children’s
mental health (Girela-Serrano et al., 2024). When evaluating the
outcomes of using PD to design technology with children, the
potential negative consequence of increased technology use may
need to be factored into the ethical debate. The benefits of this
may need to outweigh any potential negative effects. For example,
the benefits may be educational, promote healthy lifestyles or
keep them safe online. It has been suggested that there is a
need to help children build healthy media consumption habits,
facilitating their transition away from the screen (Samaha and
Hawi, 2017). There are societal and parental concerns about the
increase in screen usage by children, evident from the statistics
presented earlier and research (Hiniker et al., 2016). Researchers
may need to examine ways of engaging children in activities
away from the screen including visiting cultural heritage sites
(Iversen et al., 2012), which may incorporate technology such as
augmented reality to complement the artifacts (Shin and Gweon,
2020) and participate in physical exercise (Watkins et al., 2024).
More research is required to understand the ethical justification
for the inclusion of children in PD sessions and the role they
play in designing the technology they will use. Based on a full
PD ideology, CCI researchers could be striving for child-initiated
research problems and shared decision making with adults based
on Hart's Ladder of Children’s Participation (Hart, 2008). The
ladder has eight rungs, with the lower three being described
as ‘non-participation’ and the next five representing different
‘degrees of participation’. At the top of the ladder children
have shared decision making with adults and the lowest level
is manipulation. This is where adults use children’s ideas and
voices for their own gains. The notion of shared decision making
may be challenging within PD due to potential power imbalances.
Children especially within a school context usually conform to
the teacher’s instruction and empowering children within this
environment may be difficult. There needs to be a move away
from the non-participation rungs, including the third rung of the
ladder, whereby children have a tokenistic contribution towards
the design. This leads to the final provocation:

Provocation Three: Unless there are some tangible benefits of
including children in PD of technology or impact can be demon-
strated in the work, then an ethical debate is needed about their
role and contribution. Impact could be societal related improving
children’s engagement with culture (Iversen et al., 2012), and
solving societal or industry problems (Bjorgvinsson et al., 2010).
It is questionable whether reduced PD that solely generates ideas
without the capabilities to implement these into a product is
appropriate. There would need to be alternative reasons for the
use of reduced PD that may relate to advancing theory, inform
education or standards. Without these benefits whatis the ethical
justification forinclusion of children in research and development
studies?

2 CONCLUSIONS

This critique of PD with children has raised three provocations.
The first focuses on the term PD with children and the lack of any
clearly defined parameters of what constitutes PD with children.
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Therefore, the first provocation is that the use of children in a
single design activity to generate ideas or evaluate technology is
very distant from traditional PD and thus should not be referred
to as PD. It could be suggested that children are acting as infor-
mants within the design process or fulfilling other roles, but it is
questionable whether it is PD.

The CCI community has examined the efficacy and effective-
ness of PD practices in terms of generating ideas, learning gains,
and inspirations from children that are useful to developers.
Despite the vast amount of research, there is little documented
evidence that CCI using PD has significantly influenced industry
design practices. Children are continuing to consume media and
technology that they have rarely contributed to or aided the
design process. This raises the question of the value of PD with
children when the objective is methodological advancement of
PD. It should be noted that these advancements may take time to
filter through to industry and immediate impact may be minimal.
Thus the second provocation from this critique of methods is
that there needs to be a move toward research on developing
methods to enable children to participate in design activities
that fit industry timelines. If these tools are not appropriated by
industry what is the value of the research? It has been noted in
workshops on industry and academic collaborations (Read et al.,,
2019) that industry practitioners rarely read academic journals,
thus they may not have exposure to new methods.

The final provocation suggests that unless there are some
tangible benefits of including children in PD or impact can be
demonstrated in the work, then there is an ethical debate that
is needed about their role and contribution. This may require
further research into how to measure the impact or the tangible
benefits of including children in the design process. These bene-
fits may be educational to the children, but this may need to be
demonstrated within the context of the research study. Overall
the inclusion of children in PD sessions needs to be questioned
through a critical lens to ascertain who the beneficiaries of the
outputs of the work are. If the main beneficiary of the work is
likely to be the academic, through publication of the results, then
there may be, no ethical justification for their inclusion.

Further research is required to deconstruct PD with children,
to be able to justify their inclusion, develop ways of measuring
the outcomes, and this should consider the longitudinal impact
of the work. There is concern in the literature about the negative
consequences of technology use through prolonged exposure to
screens, and this may be considered when looking at the impact of
PD with children. The short-term benefits of the studies are often
cited as including the development of skills in design thinking,
education in the topics being designed around, opportunities
for collaborative working, and engagement with research/design
teams. These benefits may just be short-term, especially if they
are from a single design session, and diminish over time, thus the
benefits may still be questioned. Finally, it may be worth consid-
ering how the three provocations proposed in this article apply to
other populations and not just the use of PD with children.

Data Availability

No data was used.

References

Allen, G., Peterson, B. L., Ratakonda, D. K., Sakib, M. N, Fails, J. A.,
Kennington, C., Wright, K. L. and Pera, M. S. (2021) Engage!: Co-
Designing Search Engine Result Pages to Foster Interactions. In

Sim | 5

Proceedings of the 20th Annual ACM Interaction Design and Children
Conference. Association for Computing Machinery, New York, NY,
USA, pp. 583-587, Athens, Greece.

Antle, A. N. and Hourcade, J. P. (2022) Research in child—computer
interaction: provocations and envisioning future directions. Int. J.
Child-Comput. Interact., 32, 100374.

Barendregt, W, Bekker, M. M., Borjesson, P, Eriksson, E. and Torg-
ersson, O. (2016) The Role Definition Matrix: Creating a Shared
Understanding of Children’s Participation in the Design Process.
In Proceedings of the The 15th International Conference on Interaction
Design and Children. Association for Computing Machinery, New
York, NY, USA, pp. 577-582, Manchester, United Kingdom.

Bjorgvinsson, E., Ehn, P. and Hillgren, P.-A. (2010) Participatory design
and "democratizing innovation". In Proceedings of the 11th Bien-
nial Participatory Design Conference. Association for Computing
Machinery, New York, NY, USA, pp. 41-50, Sydney, Australia.

Bgdker, S. and Kyng, M. (2018) Participatory design that matters—
facing the big issues. ACM Trans. Comput.-Hum. Interact., 25,
Article 4.

Bgdker, S, Dindler, C,, Iversen, O. S. and Smith, R. C. (2022) What
Is Participatory Design? In Participatory Design, pp. 5-13. Springer
International Publishing.

Bossen, C,, Dindler, C. and Iversen, O. S. (2010) User gains and PD aims:
assessment from a participatory design project. In Proceedings
of the 11th Biennial Participatory Design Conference, pp. 141-150,
Sydney, Australia.

Carter, M., Moore, K., Mavoa, J, Gaspard, L. and Horst, H.
(2020) Children’s perspectives and attitudes towards Fortnite
‘addiction’. Media Int. Aust., 176, 138-151.

Churchman, C. W. (1968) The systems approach. Delaconte Press, New
York.

Constantin, A., Alexandru, C., Korte, ], Wilson, C., Fails, J. A., Sim,
G., Read, J. C. and Eriksson, E. (2021) Distributing participation in
design: addressing challenges of a global pandemic. Int. J. Child-
Comput. Interact., 28, 100255.

Constantin, A., Korte, J., Good, J., Sim, G., Read, J., Fails, J. A. and
Eriksson, E. (2022) A Distributed Participatory Design Research
Protocol for Co-designing with Children. In Proceedings of the 21st
Annual ACM Interaction Design and Children Conference. Association
for Computing Machinery, New York, NY, USA, pp. 510-516, Braga,
Portugal.

Dindler, C,, Iversen, O. S,, Smith, R. and Veersawmy, R. (2010) Participa-
tory design at the museum: inquiring into children’s everyday engage-
ment in cultural heritage. Association for Computing Machinery,
New York, NY, USA, pp. 72-79. OZCHI, Brisbane.

DiSalvo, B, Yip, J,, Bonsignore, E. and Carl, D. (2017) Participatory
design for learning. In Participatory design for learning, pp. 3-6.
Routledge, New York.

Druin, A. (1999) Cooperative inquiry: develping new technologies for
children with children. In SIGCHI Conference on Human Factors in
Computer Systems: The CHI is the Limit. Association for Computing
Machinery, New York, NY, USA, pp. 592-599, Pittsburgh.

Druin, A. (2002) The role of children in the design of new technology.
Behav. Inf. Technol., 21, 1-25.

Frauenberger, C,, Good, ], Fitzpatrick, G. and Iversen, O. S. (2015) In
pursuit of rigour and accountability in participatory design. Int. J.
Human-Comput. Stud., 74, 93-106.

Frauenberger, C, Antle, A. N, Landoni, M., Read, J. C. and Fails,
J. A. (2018) Ethics in interaction design and children: a panel
and community dialogue. In Proceedings of the 17th ACM Con-
ference on Interaction Design and Children. Association for Com-
puting Machinery, New York, NY, USA, pp. 748-752, Trondheim,
Norway.

GZ0Z YoJe\ 9z uo Jasn aliyseoueT [esjua) 1o Ausiaaiun Aq 995Z108/S00IeMI/OMI/SE0L "0 | /I0P/3]01IB-80UBAPER/OMI/WO0D dNO dlWapede//:sdiy WOoJl papeojuMO(]



6 | Interacting with Computers, 2025

Girela-Serrano, B. M., Spiers, A. D,, Ruotong, L., Gangadia, S., Toledano,
M. B. and Di Simplicio, M. (2024) Impact of mobile phones and
wireless devices use on children and adolescents’ mental health:
a systematic review. Eur. Child Adolesc. Psychiatry, 33, 1621-1651.

Guha, M. L., Druin, A., Chipman, G, Fails, J. A, Simms, S. and Farber,
A. (2005) Working with young children as technology design
partners. Commun. ACM, 48, 39-42.

Guttman, A. (2019) Weekly hours of media consumption by children in
the UK 2018. Retrieved 02/04/24, from https://www.statista.com/
statistics/397851/hours-of-media-consumption-by-children-
by-media-uk/.

Hadlington, L., White, H. and Curtis, S. (2019) “I cannot live without
my [tablet]”: Children’s experiences of using tablet technology
within the home. Comput. Hum. Behav., 94, 19-24.

Hart, R. A. (2008) Stepping back from ‘The ladder’: Reflections on
a model of participatory work with children. In Participation and
learning: Perspectives on education and the environment, health and
sustainability, pp. 19-31. Springer, Netherlands.

Hiniker, A, Suh, H,, Cao, S. and Kientz, J. A. (2016) Screen time
tantrums: How families manage screen media experiences for
toddlers and preschoolers. In Proceedings of the 2016 CHI conference
on human factors in computing systems. Association for Computing
Machinery, New York, NY, USA, pp. 648-660. San Jose, USA.

Hussain, S. (2010) Empowering marginalised children in developing
countries through participatory design processes. CoDesign, 6,
99-117.

Iversen, O. S, Halskov, K. and Leong, T. W. (2012) Values-led partici-
patory design. CoDesign, 8, 87-103.

Iversen, O. S, Smith, R. C. and Dindler, C. (2017) Child as Protago-
nist: Expanding the Role of Children in Participatory Design. In
Proceedings of the 2017 Conference on Interaction Design and Children.
Association for Computing Machinery, New York, NY, USA, pp.
27-37, Stanford, California, USA.

Iversen, O. S, Smith, R. C. and Dindler, C. (2018) From computational
thinking to computational empowerment: a 21st century PD
agenda. In Proceedings of the 15th Participatory Design Conference: Full
Papers - Volume 1. Hasselt and Genk, Belgium.

Kam, M., Ramachandran, D, Raghavan, A. Chiu, J, Sahni, U
and Canny, J. (2006) Practical considerations for participa-
tory design with rural school children in underdeveloped
regions: early reflections from the field. In Proceedings of the
2006 conference on Interaction design and children. Association
for Computing Machinery, New York, NY, USA, pp. 25-32,
New York, USA.

Kensing, F. and Blomberg, J. (1998) Participatory design: issues and
concerns. Comput. Support. Coop. Work, 7, 167-185.

Kraft, P. and Bansler, J. P. (1994) The collective resource approach: the
Scandinavian experience. Scand. J. Inf. Syst., 6, 4.

Landoni, M., Rubegni, E., Nicol, E. and Read, J. (2016) How many roles
can children play? In Proceedings of the The 15th International Confer-
ence on Interaction Design and Children. Association for Computing
Machinery, New York, NY, USA, pp. 720-725, Manchester, UK.

Lehnert, F. K., Niess, J,, Lallemand, C., Markopoulos, P, Fischbach, A.
and Koenig, V. (2022) Child-computer interaction: from a system-
atic review towards an integrated understanding of interaction
design methods for children. Int. J. Child-Comput. Interact., 32, 19.

Livingstone, S. and Pothong, K. (2021, 13/12/21) How does Playful
by Design work in practice? The case of Fortnite. Digital Futures
Commission https://digitalfuturescommission.org.uk/blog/how-
does-playful-by-design-work-in-practice-the-case-of-fortnite/.

Magee, C. A., Lee,]. K. and Vella, S. A. (2014) Bidirectional relationships
between sleep duration and screen time in early childhood. JAMA
Pediatr., 168, 465-470.

Malinverni, L., Mora-Guiard, J., Padillo, V., Mairena, M., Hervas, A. and
Pares, N. (2014) Participatory design strategies to enhance the
creative contribution of children with special needs. In Proceedings
of the 2014 conference on Interaction design and children. Association
for Computing Machinery, New York, NY, USA, pp. 85-94, Aarhus,
Denmark.

McAllister, G. and White, G. R. (2015) Video game development and
user experience. Game user experience evaluation, pp. 11-35.
Springer, Netherlands.

Moser, C. (2013) Child-centered game development (CCGD): devel-
oping games with children at school. Pers. Ubiquit. Comput., 17,
1647-1661.

Nesset, V.and Large, A. (2004) Children in the information technology
design process: a review of theories and their applications. Libr.
Inf. Sci. Res., 26, 140-161.

Ofcom. (2023) Children and Parents: Media Use and Attitudes.
1-47. Retrieved 02/04/24, from https://www.ofcom.org.uk/__
data/assets/pdf_file/0027/255852/childrens-media-use-and-
attitudes-report-2023.pdf.

Pantoja, L. S, Diederich, K., Crawford, L., Corbett, M., Klemm, S,
Peterman, K., Currin, F. and Hourcade, J. P. (2020) Play-Based
Design: Giving 3- to 4-Year-Old Children a Voice in the Design
Process. In Proceedings of the 2020 CHI Conference on Human Factors
in Computing Systems. Association for Computing Machinery, New
York, NY, USA, pp. 1-14, Honolulu, HI, USA.

Read, J. (2015) Children as participants in design and evaluation.
Interactions, 22, 64—66.

Read, J. C, Gregory, P, MacFarlane, S. J, McManus, B., Gray, P. and
Patel, R. (2002) An Investigation of Participatory Design with Children
- Informant, Balanced and Facilitated Design. Interaction Design and
Children, Maastricht, Holland.

Read, J. C, Horton, M., Sim, G., Gregory, P, Fitton, D. and Cassidy,
B. (2013) CHECk: a tool to inform and encourage ethical prac-
tice in participatory design with children. In CHI ’13 Extended
Abstracts on Human Factors in Computing Systems. Association
for Computing Machinery, New York, NY, USA, pp. 187-192,
Paris, France.

Read, J. C, Fitton, D. and Horton, M. (2014) Giving ideas an equal
chance: inclusion and representation in participatory design with
children. In Proceedings of the 2014 conference on Interaction design
and children. Association for Computing Machinery, New York, NY,
USA, pp. 105-104, Aarhus, Denmark.

Read, J. C, Fitton, D, Sim, G. and Horton, M. (2016) How Ideas make
it through to Designs: Process and Practice. In Proceedings of the
9th Nordic conference on human-computer interaction. Association for
Computing Machinery, New York, NY, USA, pp. 1-10, Gothenburg,
Sweden.

Read, J. C, Horton, M., Clarke, S, Jones, R., Fitton, D. and Sim, G. (2018)
Designing for the ’at home’ experience of parents and children
with tablet games. In Proceedings of the 17th ACM Conference on
Interaction Design and Children. Association for Computing Machin-
ery, New York, NY, USA, pp. 441-448, Trondheim, Norway.

Read, J. C, Fitton, D, Sim, G,, Bjorklund, M., Giannakos, M., Clarke,
S., Van Mechelen, M., Borum, N. and Perry, S. (2019) IDC methods
into industry and innovation. In Proceedings of the 18th ACM Inter-
national Conference on Interaction Design and Children. Association
for Computing Machinery, New York, NY, USA, pp. 676-680, Boise,
USA.

Read, J,, Larusdottir, M. K., Islind, A. S, Sim, G. and Fitton, D. (2022a)
Tick box design: a bounded and packageable co-design method
for large workshops. Int. J. Child-Comput. Interact., 33, 100505.

Read, J,, Sim, G., Horton, M. and Fitton, D. (2022b) Reporting Back in
HCI Work with Children. In Proceedings of the 21st Annual ACM

GZ0Z YoJe\ 9z uo Jasn aliyseoueT [esjua) 1o Ausiaaiun Aq 995Z108/S00IeMI/OMI/SE0L "0 | /I0P/3]01IB-80UBAPER/OMI/WO0D dNO dlWapede//:sdiy WOoJl papeojuMO(]


https://www.statista.com/statistics/397851/hours-of-media-consumption-by-children-by-media-uk/
https://www.statista.com/statistics/397851/hours-of-media-consumption-by-children-by-media-uk/
https://www.statista.com/statistics/397851/hours-of-media-consumption-by-children-by-media-uk/
https://www.statista.com/statistics/397851/hours-of-media-consumption-by-children-by-media-uk/
https://www.statista.com/statistics/397851/hours-of-media-consumption-by-children-by-media-uk/
https://www.statista.com/statistics/397851/hours-of-media-consumption-by-children-by-media-uk/
https://www.statista.com/statistics/397851/hours-of-media-consumption-by-children-by-media-uk/
https://www.statista.com/statistics/397851/hours-of-media-consumption-by-children-by-media-uk/
https://www.statista.com/statistics/397851/hours-of-media-consumption-by-children-by-media-uk/
https://www.statista.com/statistics/397851/hours-of-media-consumption-by-children-by-media-uk/
https://www.statista.com/statistics/397851/hours-of-media-consumption-by-children-by-media-uk/
https://www.statista.com/statistics/397851/hours-of-media-consumption-by-children-by-media-uk/
https://www.statista.com/statistics/397851/hours-of-media-consumption-by-children-by-media-uk/
https://www.statista.com/statistics/397851/hours-of-media-consumption-by-children-by-media-uk/
https://digitalfuturescommission.org.uk/blog/how-does-playful-by-design-work-in-practice-the-case-of-fortnite/
https://digitalfuturescommission.org.uk/blog/how-does-playful-by-design-work-in-practice-the-case-of-fortnite/
https://digitalfuturescommission.org.uk/blog/how-does-playful-by-design-work-in-practice-the-case-of-fortnite/
https://digitalfuturescommission.org.uk/blog/how-does-playful-by-design-work-in-practice-the-case-of-fortnite/
https://digitalfuturescommission.org.uk/blog/how-does-playful-by-design-work-in-practice-the-case-of-fortnite/
https://digitalfuturescommission.org.uk/blog/how-does-playful-by-design-work-in-practice-the-case-of-fortnite/
https://digitalfuturescommission.org.uk/blog/how-does-playful-by-design-work-in-practice-the-case-of-fortnite/
https://digitalfuturescommission.org.uk/blog/how-does-playful-by-design-work-in-practice-the-case-of-fortnite/
https://digitalfuturescommission.org.uk/blog/how-does-playful-by-design-work-in-practice-the-case-of-fortnite/
https://digitalfuturescommission.org.uk/blog/how-does-playful-by-design-work-in-practice-the-case-of-fortnite/
https://digitalfuturescommission.org.uk/blog/how-does-playful-by-design-work-in-practice-the-case-of-fortnite/
https://digitalfuturescommission.org.uk/blog/how-does-playful-by-design-work-in-practice-the-case-of-fortnite/
https://digitalfuturescommission.org.uk/blog/how-does-playful-by-design-work-in-practice-the-case-of-fortnite/
https://digitalfuturescommission.org.uk/blog/how-does-playful-by-design-work-in-practice-the-case-of-fortnite/
https://digitalfuturescommission.org.uk/blog/how-does-playful-by-design-work-in-practice-the-case-of-fortnite/
https://digitalfuturescommission.org.uk/blog/how-does-playful-by-design-work-in-practice-the-case-of-fortnite/
https://digitalfuturescommission.org.uk/blog/how-does-playful-by-design-work-in-practice-the-case-of-fortnite/
https://www.ofcom.org.uk/__data/assets/pdf_file/0027/255852/childrens-media-use-and-attitudes-report-2023.pdf
https://www.ofcom.org.uk/__data/assets/pdf_file/0027/255852/childrens-media-use-and-attitudes-report-2023.pdf
https://www.ofcom.org.uk/__data/assets/pdf_file/0027/255852/childrens-media-use-and-attitudes-report-2023.pdf
https://www.ofcom.org.uk/__data/assets/pdf_file/0027/255852/childrens-media-use-and-attitudes-report-2023.pdf
https://www.ofcom.org.uk/__data/assets/pdf_file/0027/255852/childrens-media-use-and-attitudes-report-2023.pdf
https://www.ofcom.org.uk/__data/assets/pdf_file/0027/255852/childrens-media-use-and-attitudes-report-2023.pdf
https://www.ofcom.org.uk/__data/assets/pdf_file/0027/255852/childrens-media-use-and-attitudes-report-2023.pdf
https://www.ofcom.org.uk/__data/assets/pdf_file/0027/255852/childrens-media-use-and-attitudes-report-2023.pdf
https://www.ofcom.org.uk/__data/assets/pdf_file/0027/255852/childrens-media-use-and-attitudes-report-2023.pdf
https://www.ofcom.org.uk/__data/assets/pdf_file/0027/255852/childrens-media-use-and-attitudes-report-2023.pdf
https://www.ofcom.org.uk/__data/assets/pdf_file/0027/255852/childrens-media-use-and-attitudes-report-2023.pdf
https://www.ofcom.org.uk/__data/assets/pdf_file/0027/255852/childrens-media-use-and-attitudes-report-2023.pdf
https://www.ofcom.org.uk/__data/assets/pdf_file/0027/255852/childrens-media-use-and-attitudes-report-2023.pdf
https://www.ofcom.org.uk/__data/assets/pdf_file/0027/255852/childrens-media-use-and-attitudes-report-2023.pdf
https://www.ofcom.org.uk/__data/assets/pdf_file/0027/255852/childrens-media-use-and-attitudes-report-2023.pdf
https://www.ofcom.org.uk/__data/assets/pdf_file/0027/255852/childrens-media-use-and-attitudes-report-2023.pdf

Interaction Design and Children Conference. Association for Comput-
ing Machinery, New York, NY, USA, pp. 517-522, Braga, Portugal.

Roussou, M., Kavalieratou, E. and Doulgeridis, M. (2007) Children
designers in the museum: applying participatory design for the
development of an art education program. In Proceedings of the 6th
international conference on Interaction design and children. Association
for Computing Machinery, New York, NY, USA, pp. 77-80, Aarhus,
Denmark.

Samaha, M. and Hawi, N. S. (2017) Associations between screen
media parenting practices and children’s screen time in Lebanon.
Telematics Inform., 34, 351-358.

Scaife, M. and Rogers, Y. (1999) Kids as informants: telling us
what we didn’t know or confirming what we knew already. The
design of children’s technology, pp. 27-50. Morgan Kaufmann,
San Francisco.

Scaife, M., Rogers, Y., Aldrich, F. and Davies, M. (1997) Designing For
or Designing With? Informant Design for Interactive Learning
Environments. In CHI ’97. Association for Computing Machinery,
New York, NY, USA, pp. 343-350, Atlanta, USA.

Schepers, S., Dreessen, K. and Zaman, B. (2018) Fun as a user gain in
participatory design processes involving children: a case study.
In Proceedings of the 17th ACM Conference on Interaction Design and
Children. Association for Computing Machinery, New York, NY,
USA, pp. 396-404, Trondheim, Norway.

Schepers, S, Schoffelen, J, Zaman, B. and Dreessen, K. (2022)
Going beyond short-term, ‘reduced’PD: towards an encompass-
ing typology for children’s participation in infrastructuring pro-
cesses. Int. J. Child-Comput. Interact., 33, 100484.

Shin, H. and Gweon, G. (2020) Supporting preschoolers’ transitions
from screen time to screen-free time using augmented reality
and encouraging offline leisure activity. Comput. Hum. Behav., 105,
12.

Sim, G, Read, J. C, Gregory, P. and Xu, D. (2014) From England
to Uganda: children designing and evaluating serious games.
Human-Comput. Interact., 30, 263-293.

Sim, G., Read, J. C. and Horton, M. (2017) Children designing serious
games for children from other cultures. EAI Endorsed Trans. Serious
Games, 4, 1-8.

Sim | 7

Sim, G.,Read, J. and Fitton, D. (2021) Introducing the CCI UX playbook.
In Proceedings of the 20th Annual ACM Interaction Design and Children
Conference. Association for Computing Machinery, New York, NY,
USA, pp. 695-697, Athens, Greece.

Spiel, K., Frauenberger, C. and Fitzpatrick, G. (2017) Experiences of
autistic children with technologies. Int. J. Child-Comput. Interact.,
11, 50-61.

Tare, M. and Guha, M. L. (2023) “We’'re Hinged. They're Not. It's in that
Space that Creativity Happens:” Adult co-designers’ perspectives
on designing technology with children. In Proceedings of the 22nd
Annual ACM Interaction Design and Children Conference. Associa-
tion for Computing Machinery, New York, NY, USA, pp. 574-577,
Chicago, IL, USA.

Ugras, T, Rizvanoglu, K. and Glilsecen, S. (2022) New co-design
techniques for digital game narrative design with children. Int.
J. Child-Comput. Interact., 31, 100441.

Van Mechelen, M., Gielen, M., Vanden Abeele, V., Laenen, A. and
Zaman, B. (2014) Exploring challenging group dynamics in par-
ticipatory design with children. In Proceedings of the 2014 confer-
ence on Interaction design and children. Association for Computing
Machinery, New York, NY, USA, pp. 269-272, Aarhus, Denmark.

Watkins, J. M., Greeven, S. J., Heeter, K. N,, Brunnemer, J. E., Otile,
J,, Sola, P. A. F, Dutta, S., Hobson, J. M., Evanovich, J. M. and
Coble, C. J. (2024) Human-centered participatory co-design with
children and adults for a prototype lifestyle intervention and
implementation strategy in a rural middle school. BMC Public
Health, 24, 1-14.

Yarosh, S. and Schueller, S. M. (2017) “Happiness inventors”: inform-
ing positive computing technologies through participatory design
with children. J. Med. Internet Res., 19, e14. https://doi.org/10.2196/
Jmir.6822.

Yip, J,, Clegg, T., Bonsignore, E., Gelderblom, H., Rhodes, E. and Druin,
A. (2013) Brownies or Bags-of-Stuff? In Domain Expertise in Coop-
erative Inquiry with Children IDC2013. Association for Computing
Machinery, New York, NY, USA, pp. 201-210, New York, USA.

Zhang, M., Tillman, D. A. and An, S. A. (2017) Global prevalence of
sleep deprivation in students and heavy media use. Educ. Inf.
Technol., 22, 239-254.

© The Author(s) 2025. Published by Oxford University Press on behalf of The British Computer Society. This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0/), which

permits unrestricted reuse, distribution, and reproduction in any medium, provided the original work is properly cited
Interacting with Computers, 2025, 1-7

https://doi.org/10.1093/iwc/iwaf003

Provocation

GZ0Z YoJe\ 9z uo Jasn aliyseoueT [esjua) 1o Ausiaaiun Aq 995Z108/S00IeMI/OMI/SE0L "0 | /I0P/3]01IB-80UBAPER/OMI/WO0D dNO dlWapede//:sdiy WOoJl papeojuMO(]


https://doi.org/10.2196/jmir.6822
https://doi.org/10.2196/jmir.6822
https://doi.org/10.2196/jmir.6822
https://doi.org/10.2196/jmir.6822
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1093/iwc/iwaf003

	 Provocation: Is there an assumed need for participatory design with children?
	1 INTRODUCTION
	2 CONCLUSIONS
	Data Availability


