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a b s t r a c t
There is a revitalized interest in power and politics around design and technology in the Human–
Computer Interaction (HCI) field. Child–Computer Interaction (CCI) research community has also
shown arousing interest towards the topic. However, despite this emerging interest, the CCI research
community has remained quite silent about the potential of a critical agenda for CCI. Few studies have
explicitly addressed critical research or critical design. This study introduces the notion of a critical
agenda for CCI research and identifies CCI studies that are linked with the critical agenda, revealing that
there are CCI studies showing emerging interests and seeds for addressing the critical agenda. Overall,
this study explores the state-of-the-art critical research tradition in CCI and explicates the potential
of this tradition for making the world a better place through design and technology in collaboration
with children.
© 2021 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY license
(http://creativecommons.org/licenses/by/4.0/).
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1. Introduction
Due to the fast-paced digital transformation of society and
our everyday lives, questions around power and politics, i.e., the
politics of design and technology, have become prominent. It
has become obvious that digital technologies are not neutral or
value-free and may have various consequences—both good and
bad. Along these lines, designers of such technologies are in a
∗ Corresponding author.
E-mail addresses: netta.iivari@oulu.fi (N. Iivari), sumita.sharma@oulu.fi
(S. Sharma), leena.venta-olkkonen@oulu.fi (L. Ventä-Olkkonen),
tonja.molin-juustila@oulu.fi (T. Molin-Juustila), kari.kuutti@oulu.fi (K. Kuutti),
jenni.holappa@oulu.fi (J. Holappa), essi.kinnunen@oulu.fi (E. Kinnunen).

1
2
3
4
4
8
9
11
16
16
17
17

significant position to influence people’s lives—augmenting them
or making them miserable. Design and technology may be used
to make the world a better – more equal, inclusive, democratic,
liberating, and empowering – place, while they may also end up
creating or reinforcing marginalization, oppression, domination,
injustice, and exclusion.
This has already been acknowledged in the research community. There is a revitalized interest in power and politics around
design and technology in human–computer interaction (HCI) (see
e.g., Bardzell, Bardzell, & Blythe, 2018; Iivari & Kuutti, 2017). Also,
child–computer interaction (CCI) research has shown arousing interest toward the topic. This is no surprise, as the entire research
field can be considered born to address the needs and rights of
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through the works of the Frankfurt School of Critical Social Theory
(Horkheimer, Adorno, Habermas, and Marcuse) and by French
postmodernists, such as Foucault, Derrida, and Lyotard. At the
most general level, the central idea is that (1) the way we perceive
reality is distorted by history, vested interests, and power; (2)
through various critiques, it may be possible to see through these
distortions; and (3) this knowledge may ultimately lead to the
empowerment of those who have been formerly oppressed by the
distortions.
Even if originally critical research has been practiced in social
sciences and humanities, the constant and increasing penetration
of digital technology into our everyday lives and its growing
influence in shaping people’s lives and world have contributed
to the elevation of interest in critical research in computing
fields, too. In information systems (IS), where the influence of
the social sciences has always been strong, explorations inspired
by critical research started early. Critical IS research has studied
system development and use with a critical lens for decades,
offering ‘‘valuable insights into how power, politics, oppression, and
domination picture in IS development and use, it has opened our eyes
to see the oppressing conditions of the status quo, it has embraced
the sensitive, reflexive, and personal nature of our research, it has
inspired us to question the assumptions that are taken for granted
and shown us alternatives, and it has pursued the empowerment of
the oppressed’’ (Iivari & Kuutti, 2017).
In the 2000s, interest in critical research also increased in
design-oriented research, first in design research proper and later
in design research within computing fields, like in HCI. During the
last 15 years or so, it has thus been possible to talk about ‘‘critical design’’ as a recognizable, although heterogeneous, research
movement. Design research was the environment where the current discussion of critical design started in the 2000s through
influential works by Dunne (1999), Dunne and Raby (2001). The
atmosphere has been fertile for this discussion, and the field has
been explored by some authors under different labels, such as
critical play (Flanagan, 2009), socially responsive design (Thorpe
& Gamman, 2011), associative, and speculative design (Malpass,
2017), and adversarial and tactical design (DiSalvo, 2018). Besides
this lineage, there has also been an older thread of innate criticism within the design profession and design research directed
against the willingness of design to help businesses advance
consumerism. Papanek (1992) was an early vocal representative
of such criticism, and his critical legacy has been continued by
researchers such as Thackara (2005), Cooley and Cooley (1982)
and Whiteley (1993). Their ideas are still alive under headings,
such as Tonkinwise’s transitory design (Tonkinwise, 2015), de
Oliveira’s post-colonial design (de Oliveira & de O. Martins, 2016),
or Fuad-Luke’s design activism (Fuad-Luke, 2013).
Regarding design research within computing fields, an early
critical voice has been the Scandinavian Participatory Design (PD)
tradition, which grew out already in the 1970s from trade unionist projects for workplace democracy and worker empowerment.
The early projects highlighted the importance of empowering
users with the aim of designing skill-enhancing tools for skilled
workers in collaboration with them (Greenbaum & Kyng, 1991).
Over the years, PD has gained wide popularity, but when it has
moved out from the original Scandinavian context, its criticality
has often been diluted, and instead of utilizing PD to strive toward
democracy and empowerment of the power weak, PD has been
used merely as an apolitical technique to ensure better quality
and acceptance of developed systems. However, questions related
to the place of politics and democracy in PD have re-emerged
as concerns of varied kinds on publics, design, and innovation
broadly (Beck, 2002; Björgvinsson, Ehn, & Hillgren, 2012).
In addition to PD, one can identify alternative developments
around critical design in HCI. The design research and HCI research communities overlap considerably, and the critical design discussion has migrated into HCI forums and evolved into

a marginalized group of people, children. In CCI, there are studies arguing for the emancipation or empowerment of children
regarding digital technology, and studies addressing design and
technology with and for various kinds of underserved, underprivileged, marginalized, or oppressed groups or communities.
However, despite the emerging interest, the CCI research community has remained quite silent about the potential of critical
tradition for CCI: one can find only a few studies that explicitly
discussed critical research or critical design in CCI. Overall, there
is a need to discuss what a critical agenda entails and could
potentially entail in CCI.
Hence, this study conducts a thorough narrative literature
review (Boell & Cecez-Kecmanovic, 2015) of the CCI literature
that can be linked to the critical agenda. Also, it critically analyzes
studies that are explicitly linked with the critical agenda and
identifies studies that indicate emerging interests and seeds for
addressing the critical agenda. The research questions of this
study are as follows: ‘‘How does the critical agenda picture in CCI
research?’’ and ‘‘How could it enrich CCI research?’’ Answering
these research questions, this study introduces to CCI research
a discussion of what critical agenda may entail in CCI, maps
the current landscape around critical agenda in CCI, and, while
doing so, brings forward a shared vocabulary for talking about
critical agenda in CCI. This study shows positive developments
and pinpoints the ways ahead. It also contributes in three ways:
(1) by explicating for CCI research what critical agenda entails,
(2) by presenting the state of the art on critical tradition in CCI,
and (3) by identifying ways by which critical tradition can enrich
CCI research to make the world a better place through design and
technology in collaboration with children.
This study is structured as follows: section two discusses
the meaning of the critical agenda in research and design. Section three describes the methodology involved in the literature
review. Section four presents its main findings. Section five discusses their implications and concludes the study.
2. Critical agenda: Critical research and critical design
We consider as key elements in critical research: (1) providing
critique of the status quo and (2) accomplishing transformative
redefinition of the current situation (Alvesson & Deetz, 2011). As
for the former, in critical research, one needs to critically scrutinize the oppressing conditions of the status quo – in case those
are creating and/or maintaining injustice, inequality, oppression,
or domination – and to provide critique on it1 (Alvesson & Deetz,
2011). As for the latter, critical research also entails ‘‘an intention
to change the status quo, overcome injustice and alienation, and
promote emancipation’’ (Stahl, 2008). Thus, in critical research,
one also aims to change the world and liberate the oppressed
(e.g. Alvesson & Deetz, 2011; Orlikowski & Baroudi, 1991).
Critical research2 is currently used as an umbrella term for
several critical and postmodernist approaches in the social sciences and humanities, whose emergence and expansion have
been a significant characteristic in the research scene for the
last century. The origins of critical research actually date back
to Kant and Marx, but the direct influence has mostly been
1 We do not claim that critical research is relevant everywhere, but regarding
injustice, inequality, oppression, and domination, critical research provides a
suitable approach. Moreover, we maintain that through critical scrutiny, one
may find oppressing conditions of the status quo also in situations that do not
seem oppressing at the first glance.
2 We do not aim to offer a comprehensive account of critical research in this
study, those are available elsewhere: for instance, accounts of critical research
from the perspective of organizational and management studies (e.g. Alvesson &
Deetz, 2011), information systems research (e.g. Stahl, 2008), and HCI research
(e.g. Bardzell et al., 2018).
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3. Research design

approaches, such as values in design (Flanagan, Howe, & Nissenbaum, 2008; Friedman, 1996) and reflective design (Sengers,
Boehner, David, & Kaye, 2005). Design criticism by Shaowen and
Jeff Bardzell, drawing from the resources of literary criticism,
is a notable example clearly going beyond the original starting
point (Bardzell & Bardzell, 2013; Bardzell, Bardzell, & Stolterman,
2014). One can also find examples representing developments in
this emerging area that rely explicitly on critical research tradition, such as design approaches named design against the status
quo (Khovanskaya, Dombrowski, Harmon, Korn, Light, Stewart,
& Voida, 2018), contestational design utilizing disruption or friction as a design strategy (Korn & Voida, 2015), design for troubling and queering (Light, 2011), anti-oppressive design (Smyth
& Dimond, 2014), critical making (e.g., Ratto, 2011) and anarchist HCI (Keyes, Hoy, & Drouhard, 2019), feminist HCI (Bardzell,
2010), and post-capitalist HCI (Feltwell, Lawson, Encinas, Linehan,
Kirman, Maxwell, Jenkins, & Kuznetsov, 2018).
The research discussed above contains different perspectives
regarding criticality: what is the status quo against which critique is directed and what is the nature of the critique; how
political the critique is—does it address the question of power;
and what transformation is suggested to improve the situation.
We categorize studies as critical research when the aim is to (1)
provide critique against the status quo, and/or (2) accomplish a
transformative redefinition of the current situation. As for critical
design, we acknowledge studies relying on (a) the Scandinavian
PD tradition; (b) Avant Garde type of critical design; and (c)
critical theory inspired critical design (see Iivari and Kuutti (2017,
2018)). The Avant Garde type of critical design, as discussed by
Iivari and Kuutti (2017), is not very critical in the sense discussed
in this study, but more searching for an avant-garde position
within design: there is a mainstream design ideology that is
limiting the possibilities of designers, and the purpose of the
critical design is to break that mold using example designs that go
beyond the accepted conventions (e.g. in Dunne, 1999; Dunne &
Raby, 2001). The same goes with the associative and speculative
variants of critical design, as identified by Malpass (2017). Several
other studies in Design or HCI (e.g., under labels values in design,
reflective design, socially responsible design, and design fiction)
are also critical only in a very mild sense: there are distortions in
the design process, such as unconscious prejudices of designers,
or a lack of awareness of all stakeholders that hamper the design
quality, and that should and could be alleviated. Flanagan’s critical play accepts the need for criticism but leaves the definition of
the field to ‘‘activists’’. Common critical element in these design
approaches is the aim to provoke, question the status quo, provide cultural critique, propose speculative, or alternative futures
or presents.3 Furthermore, as mentioned, there are developments
relying explicitly on the critical tradition. DiSalvo’s (2018) adversarial design is programmatically critical and also political. It uses
critical theory and design to challenge beliefs, values, and what is
taken to be a fact. Obvious critical orientation can also be found in
recent, emerging design approaches using terminology of critical
research already in the naming of the approach (see above). In
this study, we explore the state-of-the-art of critical research and
critical design in CCI with these conceptual distinctions.

We conducted a narrative literature review on the topic. Narrative literature review method is suitable when one is dealing
with a topic without established terminology (Boell & CecezKecmanovic, 2015), as is the case of this topic. Hence, a lot
of interpretation and iteration is needed when searching for
and selecting the articles to be analyzed. The narrative literature review method is characterized in the following way: it
is ‘‘a creative process through which a researcher identifies and
examines prior research and develops increasing understanding of
a phenomenon under examination and in the process constructs
the relevant body of knowledge. (. . . ). It is assumed that inclusion/exclusion of studies in the final literature review is based on the
researcher’s insight and contextually sensitive judgment of studies’
relevance and contribution. (. . . ) It is assumed that a researcher
develops a better understanding of a phenomenon by extensive and
in-depth reading, interpreting, comparing, contrasting, classifying,
and questioning publications. A researcher uses judgment and discretion to classify, critically assess, and determine the importance
of individual studies and their contributions to knowledge’’ (Boell
& Cecez-Kecmanovic, 2015: 164). Narrative literature reviews
aim to provide an overview, classification, mapping, or critical assessment of previous research, potentially also revealing
weaknesses and problematizing previous research (Boell & CecezKecmanovic, 2015). Along these lines, this study aims to provide
an overview and mapping of critical research and critical design
in CCI, also revealing unexplored or weakly explored issues and
paths for future work.
We focused on the premier CCI outlets, including five conferences: (1) Interaction Design and Children Conference (IDC),
(2) Conference on Human Factors in Computing Systems (CHI),
(3) Computer Supported Cooperative Work and Social Computing
Conference (CSCW), (4) Participatory Design Conference (PDC),
and (5) Nordic Conference on Human–Computer Interaction
(NordiCHI) and three journals: (1) International Journal on Child–
Computer Interaction (IJCCI), (2) Transactions in Computer–
Human Interaction (TOCHI), and (3) Co-design: International Journal of Co-Creation in Design and the Arts. IDC conference and
IJCCI journal are the home conference and journal for CCI research, with a keen interest in catering to children’s interests
and needs and giving them a voice and a say regarding digital
technology and its design—in these forums, one could expect to
find the most relevant studies. CHI and CSCW conferences and
TOCHI journal are the top venues in HCI, publishing studies on
CCI. PDC and NordiCHI conferences share an interest in critical topics, power, and politics regarding design and technology,
with occasional studies on CCI topics. Co-design journal includes
relatively many studies addressing children and design.
We conducted an advanced search on each, with the combinations of keywords to be found in the abstract of the studies.
Based on the examination of the literature addressing the critical agenda, a first set of keywords were determined: ‘‘child’’
and ‘‘critical’’, ‘‘critique’’, ‘‘empower*’’, ‘‘emancipat*’’, ‘‘exclu*’’,
‘‘marginali*’’, ‘‘oppress*’’, ‘‘dominat*’’, ‘‘liberat*’’, ‘‘alienat*’’, ‘‘status quo’’, ‘‘activis*’’, ‘‘ideology’’, ‘‘hegemony’’, ‘‘critical research’’,
‘‘critical design’’, ‘‘speculative design’’, ‘‘design fiction’’, ‘‘reflective
design’’, and ‘‘feminis*’’. Through examining the search results
and through location of relevant studies and examining their
keywords, the following keywords were added to gain an inclusive set of studies that can be connected with the critical
agenda: ‘‘discourse’’, ‘‘power’’, ‘‘injustice’’, ‘‘gender’’, ‘‘equality’’,
‘‘agonis*’’. ‘‘critical thinking’’, ‘‘civic engagement’’, ‘‘digital divide’’, ‘‘digital inclusion’’, ‘‘social inclusion’’, ‘‘underserved’’, and
‘‘underprivileged’’. Moreover, to ensure that studies addressing
criticality were comprehensively included, searches with the keywords ‘‘critical AND research’’ and ‘‘critical AND design’’ were

3 Pierce discusses these developments under the labels ‘‘alternative designs’’
and ‘‘frictional designs’’ of which some have stronger oppositional orientation
than others (Pierce, 2021). We also wish to highlight that there are more or
less critical examples within all these labels, for example, under the label of
design fiction (see e.g., Ventä-Olkkonen, Iivari, Sharma, Molin-Juustila, Kuutti,
Juustila-Cevirel, Kinnunen, & Holappa, 2021). Hence, we agree with Pierce and
colleagues that there is great variety within HCI practices entailing ‘‘criticality’’
and ‘‘design’’, which needs to be appreciated (Pierce, Sengers, Hirsch, Jenkins,
Gaver, & Disalvo, 2015).
3
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conducted. These original rounds of searches were conducted in
October and November, 2020. To ensure that the entire year 2020
is covered, a third round was conducted in August 2021.
Three researchers conducted the searchers (see Fig. 1). The
dataset originally included several hundred studies. The three
researchers made initial interpretations of the inclusion and exclusion of the studies based on the title and abstract. The selected
and borderline studies were shared among the researchers to
make judgements. This procedure resulted in a dataset of 260
studies for a second round of analysis where information about
each study was added to a shared Excel sheet: the basic information about each study and how the critical agenda has been
addressed in the study. During this iterative process, a set of
inclusion and exclusion criteria was developed. As we were addressing an emerging topic without established terminology, this
had to be an iterative process. Studies were included (1) if they
addressed children, (2) design and/or technology, and (3) from
a critical perspective. The critical perspective included critical
studies of the current situation or studies aiming at the radical
transformation of the world. In both cases, criticality required
that there be some sort of goal for overcoming marginalization,
injustice, domination, exclusion, alienation, and/or for promoting
emancipation, empowerment, and/or liberation. After removing
duplicates, studies not addressing children, and studies eventually considered as not critical, a total of 96 studies were included
in the in-depth analysis conducted jointly by the five researchers.
The most interest was in empirical studies (78). Studies other
than that were also included but not examined in equal detail
(18).
The analysis of the empirical studies was a highly data-driven
process, i.e., the contents of the studies we found and analyzed
led to the categorization of this study (see Fig. 2). The analysis
process was also iterative. First, we considered whether the study
represented critical research and/or critical design. Thereafter,
clear categories of studies started inductively to emerge regarding
the participant group involved, the context of the study, or the
goal of the study. The studies including critical research (A)
with children were specifically (1) addressing empowerment of
children (A1), more generally (2) fighting against marginalization,
domination, oppression, exclusion, or the digital divide (A2), or
(3) addressing other critical concerns (A3). Within the second
category, some topics had received notable interest, with larger
groups of studies identified. Those concerned: (a) children with
special needs as the participant group (A2a); (b) global south as
the context of study (A2b); and/or c) gender of the participants
(A2c). Additionally, several other topics were addressed, but with
few study examples (A2d). The studies addressing other critical
concerns discussed topics such as equality, equity, ethical issues,
power issues, critical thinking, and civic engagement (A3). When
reviewing studies including critical design (B), then again, the
analysis process was equally data driven, whereas there were
not as many studies to be analyzed, and there was not as much
variety as in the studies representing critical research in CCI. The
categorization process was more straightforward: there was a
clear group of studies relying on (1) the Scandinavian PD tradition
(B1) and some examples of studies inspired by (2) other critical
design variants in HCI and design research (B2). In addition, a
category (3) other was identified with studies representing critical design not originating in critical design within HCI or design
research discussed in this study (B3). The analyzed studies are
included in the Appendix, with the associated analysis codes (see
Table A.1).
After locating each study in this categorization, an in-depth
analysis of a set of underlying assumptions of the studies was
done. These underlying assumptions and distinctions implied by
them were equally identified in a data-driven manner, although

the existing theoretical insights of the authors also acted as sensitizing devices. The analysis eventually focused on the following
aspects: (1) theoretical basis of criticality, (2) nature of criticality:
critique or transformation of the world, (3) means to address
critical agenda: design or technology, and (4) extent of criticality:
from mild to wild. First, as for the theoretical basis of criticality, we familiarized ourselves with the theoretical lenses of the
studies. In some of them, we could locate scholars and traditions
that can be labeled as ‘‘critical’’: most notably feminist, gender,
political, discourse theories, and scholars—here we do not aim
at a comprehensive account of all critical theories but indicate
what so far has informed CCI research. Second, as for the nature
of criticality, we underscore the distinction in the literature regarding critically scrutinizing the current situation versus aiming
at radically transforming it. Third, as for the means utilized to
address the critical agenda, we recognize, following our disciplinary orientation, that design and/or technology should play
some role in addressing the critical agenda (see also Iivari, VentäOlkkonen, Sharma, Molin-Juustila, & Kinnunen, 2021). Some of
the examined studies (in category A) may have only provided critical accounts of design and/or technology, while for this analysis,
we concentrated on those studies that have somehow harnessed
design and/or technology to serve the critical agenda. Finally, as
for the extent of criticality, we in this study develop this emergent
notion, proposing that it can be considered from the perspectives
of (1) goals (how strong the liberation of the oppressed is emphasized), (2) explicitness (how explicitly the critical agenda pictures
in the goals and theoretical basis of the study) and (3) reflexivity (how broadly and deeply the power dynamics and ethical
issues involved are considered and how deeply the researchers
themselves engage in self-reflection and reflexivity regarding the
research and design practices, which entails acknowledging that
also we, researchers ‘‘are prisoners of the prevailing discourses of
power’’ and thus ‘‘empowerment as freedom from power effects
is not possible’’ (Hardy & Leiba-O’Sullivan, 1998: 462).
4. State-of-the-art
The state-of-the-art of critical research and critical design in
CCI is introduced in this section.
4.1. Critical agenda driving CCI research: Different matters of concern
Generally, quite a large set of studies can loosely be connected
with the critical agenda in CCI, but on a more detailed level,
only few studies can be said to actually engage with and take
advantage of critical tradition in a serious sense. The emphasis
of this review is on empirical studies with children, while we
also wish to acknowledge literature reviews and papers describing workshops, keynotes, panels, and special interest groups.
We found several workshops and/or panels addressing ethical
issues (Antle, Frauenberger, Landoni, Fails, Jirotka, Webb, & Tutiyaphuengprasert, 2020; Frauenberger, Read, Antle, Fails, & Landoni, 2018; Waycott, Munteanu, Davis, Thieme, Branham, Moncur, McNaney, & Vines, 2017), equity and inclusion (Sobel, Kientz,
Clegg, Gonzalez, & Yip, 2017), empowerment (Kinnula, Iivari,
Kotilainen, Okkonen, & Sharma, 2020; Kotilainen, Okkonen, Spurava, Iversen, Iivari, Kinnula, & Sharma, 2020), critical reflection (Charisi, & Malinverni, & Rubegni, & Schaper, 2020; Charisi,
& Malinverni, & Schaper, & Rubegni, 2020), and marginalization (Ackermann, Decortis, Schelhowe, & Hourcade, 2009; Garzotto & Schelhowe, 2008; Hourcade, Bullock-Rest, & Schelhowe,
2010; Ibrahim, Brulé, Benton, Hornof, Beneteau, Metatla, Yiannoutsou, & Spiel, 2020) that we consider relevant. Also, keynotes
on accessibility and vulnerable individuals (Antle, 2017; Miele,
4
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Fig. 1. Illustration of the search process.

Fig. 2. Illustration of the analysis process.

2017) alongside literature reviews on critical design (Iivari &
Kuutti, 2018), ethics (Van Mechelen, Baykal, Dindler, Eriksson, &
Iversen, 2020), values (Kawas, Yuan, Dewitt, Jin, Kirchner, Bilger,
Grantham, Kientz, Tartaro, & Yarosh, 2020), and agency (Spiel, K.
and Frauenberger, C. and Keyes, O.S. and Fitzpatrick, G., 2019) are
considered relevant. All this indicates a long-term and increasing
interest in the critical agenda in CCI.
Next, we delve into the empirical studies in more detail. Quite
a large body of empirical research offering insights and outlining
various kinds of design projects can be located in CCI. Generally,
one can say that quite a large portion of that is critical in quite
a weak (mild) sense. However, explicitly critical works can also
be found. We identified differences in these studies regarding
the goals, contexts, and participants involved. These different
categories of studies are discussed below.

Coutinho, Branco, & Müller, 2015; Williams, Park, & Breazeal,
2019). This does not necessarily connect with the critical tradition (see e.g. Iivari, 2020). One can identify a mainstream and a
critical approach to empowerment alongside a relational and a
motivational approach (see e.g. Iivari, 2020; Kinnula, Iivari, MolinJuustila, Keskitalo, Leinonen, Mansikkamäki, Käkelä, & Similä,
2017). As a relational construct, empowerment is considered from
the viewpoint of power over something or someone, whereas as
a motivational construct, it is associated with self-determination
and intrinsic task motivation and approached from the viewpoint
of choice, competence, impact, and meaningfulness (Iivari, 2020).
The mainstream view of empowerment has been criticized as
a mere management tool for motivating employees by giving
them a little more power and autonomy, while within the critical
view, oppressed groups contest the oppressing conditions of the
status quo and combat their oppressors (Iivari, 2020). Within
the critical approach, collective concerns and social responsibility are emphasized (Iivari, 2020). In CCI studies addressing
empowerment, empowerment is often approached in the mainstream sense as a motivational construct, mostly connected with
the meaningfulness and self-efficacy of children in particular
activities (e.g., Bar-El et al., 2016; Malinverni et al., 2014).
However, there are also studies that cite the Scandinavian
political PD tradition when calling for emancipation (Iversen &
Dindler, 2013; Iversen & Smith, 2012) or empowerment (e.g., Coenraad, Palmer, Franklin, & Weintrop, 2019; Dindler, Smith, &
Iversen, 2020; Iivari & Kinnula, 2018; Iversen, Smith, & Dindler,
2017; Sharma, Achary, Kinnula, Iivari, & Varkey, 2020) of children.

Empowerment of children
Empowerment and the emancipation of children emerge as
a goal of a multitude of CCI studies. The problem is that oftentimes, the concept is only mentioned, without defining or
empirically addressing it. When more attention is devoted to
it, empowerment is often associated with children’s learning
(e.g. Banerjee, Liu, Sobel, Pitt, Lee, Wang, Chen, Davison, Yip,
Ko, & Popović, 2018; Bar-El, Zuckerman, & Shlomi, 2016; Dhariwal, 2018; Grønbæk, Jakobsen, Petersen, Rasmussen, Winge, &
Stougaard, 2016; Hourcade, Superti Pantoja, Diederich, & Crawford, 2018; Malinverni, Mora-Guiard, Padillo, Mairena, Hervás,
& Pares, 2014; Sadka, Erel, Grishko, & Zuckerman, 2018; Sylla,
5
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the studies, topics such as social inclusion, digital inclusion,
and the prevention of the digital divide became underscored.
This includes, for instance, studies that explore the potential of
virtual spaces for embodied play for children with autism through
an online ethnographic study of Autcraft. Autcraft is ‘‘a semiprivate server on Minecraft created for children with autism,
their families, and allies’’ (Ringland, 2019) and through designing and evaluating full-body interactive games using participatory approaches with children with autism (Malinverni et al.,
2014; Mora-Guiard, Crowell, Pares, & Heaton, 2017). Studies
have also explored the potential of novel interaction techniques
and technologies though PD approaches with children as codesigners or informants. This includes studies employing multisensory techniques with children with visual impairments for
collaborative storytelling (Cullen & Metatla, 2019) and interactive
maps (Brule, Bailly, Brock, Valentin, Denis, & Jouffrais, 2016).
Further, some have focused on scaffolding and fostering collaboration, communication, and cooperation between children
with special needs and their typically developed peers (Frauenberger, Kender, Scheepmaker, Werner, & Spiel, 2020; Malinverni
et al., 2014; Mora-Guiard et al., 2017; Sobel, Rector, Evans, &
Kientz, 2016) and between children with special needs and their
teachers (Zakaria, Davis, & Walker, 2016).
Some of the studies have explicitly relied on critical tradition
(Sharma et al., 2020; Spiel, & Frauenberger, & Fitzpatrick, 2017;
Spiel, & Frauenberger, & Hornecker, & Fitzpatrick, 2017 and others
as well). This includes studies ranging from typical HCI work on
PD of games and/or applications with the target child groups to
critical examination and ethical nuances of the child groups’ participation and interactions with the researchers and to design critique and discourse by children with autism though an in-app annotation system (Frauenberger, Good, Alcorn, & Pain, 2012, 2013).
Further, researchers have also critically examined the experiences of children with autism as technology co-designers (Spiel,
& Frauenberger, & Fitzpatrick, 2017; Spiel, & Frauenberger, & Hornecker, & Fitzpatrick, 2017), devised a theoretical-based method
(Critical Experience and the Participatory Evaluation with Autistic Children, PEACE) for participatory evaluation of technology
and to inquire rich insights from children with autism (Spiel,
2017; Spiel, & Frauenberger, & Fitzpatrick, & Hornecker, 2019)
and further self-reflected on interactional and ethical aspects of
collaboration between researchers, children with disabilities, and
their caregivers during PD processes (Spiel, Brulé, Frauenberger,
Bailly, & Fitzpatrick, 2018). Studies of this type are increasingly
emerging in the CCI research community, including by Frauenberger et al. (2020), and as outside of our literature search, by
Vasalou, Ibrahim, Clarke, and Griffiths (2021), who reflect on their
PD work with children with dyslexia and children with cerebral
palsy regarding the power dynamics that influence children’s participation and dictate the interactions. For instance, expectations
of certain outcomes from the design sessions might pose some
restrictions on the participants, who might then align their responses or activities with these expectations rather than express
or reveal matters that truly interest them (Vasalou et al., 2021).
Further, researchers need to balance structure and freedom in
a design process to enable participants to ‘‘unfold their creative
potential’’ (Frauenberger et al., 2020).
Furthering this critical agenda are studies that inquire and ask
children with special needs to reflect on their participation, for
example, through photo journaling in a project book as a part of
their experience-centered design strategies (Durrant, Hook, McNaney, Williams, Smith, Stockman, & Olivier, 2014) and through
their experiences with motion-based interactive games (Malinverni et al., 2014; Mora-Guiard et al., 2017). Relatively few, but
not uncommon, are studies employing auto-ethnographic methods by authors with special needs (and usually with coauthors

The Scandinavian political PD tradition underscores workplace
democracy and union involvement in the development of computer systems in the workplace, representing a management
hostile and critical research tradition-inspired approach to systems design. Within this tradition, empowerment is approached
as a relational construct, and critical concerns are underscored
(cf. Iivari, 2020). This type of orientation is underlying some CCI
research, while often the orientation is not very strong in the
studies, and the critical form of empowerment remains weakly
addressed. The studies, nevertheless, have underscored democracy, agency, power, and choice around digital technology in the
lives of children (Coenraad et al., 2019; Dindler et al., 2020;
Iivari & Kinnula, 2018; Iversen & Smith, 2012; Iversen et al.,
2017; Sharma et al., 2020). As for studies inspired by Scandinavian political PD in CCI, Iversen, and colleagues provide the
most notable developments (see Dindler et al., 2020; Iversen &
Dindler, 2013; Iversen & Smith, 2012; Iversen et al., 2017). They
have developed their ideas within several projects with children
during a longer timespan (Digital Natives, FabLab@SCHOOLdk),
offering plenty of insights on how the ingredients of Scandinavian political PD can inform CCI. Several studies along these
lines can also be identified, usually citing the studies by Iversen
and colleagues (e.g. Coenraad et al., 2019; Frauenberger, Spiel,
Scheepmaker, & Posch, 2019; Iivari & Kinnula, 2018). Within this
line of research, a protagonist role has been identified (Iversen
et al., 2017) and empirically explored (Iivari & Kinnula, 2018),
proposing how central features of the Scandinavian political PD
tradition should be interpreted for the young generation and their
approach towards digitalization. The studies describe design and
Making projects in which children have been envisioning and creating digital solutions addressing relevant community or school
topics. Researchers have also considered supporting children to
enact, reflect on, and cultivate their (future) identities within
PD (Coenraad et al., 2019).
Part of the literature on empowerment, highlighting analogous
concerns, has also derived its inspiration from the traditions of
community development, community informatics, and children’s
participation prevalent in social sciences and from the literature on empowerment of workers adhering to critical research
tradition, inspired by scholars such as Foucault or Habermas,
emphasizing empowerment as increased power and agency to
make a change (Crean, 2013; Hussain, 2010; Iivari & Kinnula,
2018; Sharma et al., 2020; Yarosh, 2015). These studies discuss,
again, PD, and Making projects with children (Iivari & Kinnula,
2018) and different kinds of technology-mediated interventions
empowering children – children with special needs in the global
south (Sharma et al., 2020) or children with non-residential parents (Yarosh, 2015). Yet another source of inspiration is Freire’s
critical pedagogy, used to empower teenage girls to facilitate
community dialogue (Crean, 2013) or cited as inspiration for
PD (Iversen & Dindler, 2013).
Fighting against marginalization, domination, oppression, exclusion, and the digital divide
There are also plenty of studies addressing aspects related
to empowerment, while not using the concept of empowerment
per se. In these studies, the prevention or reduction of marginalization, domination, oppression, exclusion, and the digital divide
emerge as central concerns. A large body of this literature addresses children with special needs. Another set of studies has
been conducted in the context of global south. These two categories of studies will be introduced, after which other types of
studies addressing this topic will be summarized.
Studies with children with special needs
A relatively large set of studies addressing marginalization
are studies examining children with special needs. In many of
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Several studies have explored the use of games for learning in the
rural context, including participatory research with rural Indian
children to design low-fi and high-fi mobile games for learning
English (Kam et al., 2006; Kumar et al., 2010). More recently,
Unnikrishnan et al. (2016) developed embodied and tangible
games to introduce programming and computational thinking to
underprivileged children in rural India.
Studies in urban areas include Hamidi and colleagues’ (Hamidi
et al., 2014) co-design participatory work in Oaxaca City, Mexico
with children on digitally augmenting art inspired by the children’s rich native folk art tradition ‘‘using technology, but sparingly and sustainably’’. Sharma et al. (2020) explored the genuineness of participation of children with special needs in projects
conducted at a special school in India, highlighting the conflicting
narratives and agendas arising from the various stakeholders
surrounding the children.
There is also one study addressing design with children in the
Global South context. Even with limited digital access and passive
consumption of technology, work by Nieto Vallejo et al. (2020)
in the town of Villa Rica in northern Colombia demonstrates
children’s creativity and ingenuity toward design when involved
through participatory approaches. Children designed digital artifacts to ‘‘open up possibilities that update the forms of struggle
for territory and the defense of life in the northern part of the
Department of Cauca, demonstrating that technologies, which are
often allies of oppression, can also be counter-hegemonic tools of
resistance’’ (Nieto Vallejo et al., 2020). Overall, from the literature
included in this study, only eight studies presented work in the
Global South, highlighting an underrepresentation of the Global
South context in critical CCI research, and CCI research generally.

working in the space of special needs), where the authors’ unique
combination of HCI and/or technology expertise and experiences
inherently provide them with a critical lens (and agenda) toward access and interaction with technology as neurodiverse
learners (Puccini, Puccini, & Chang, 2013).
As for children with special needs, the empowerment of the
stakeholders raising these children has also emerged as a topic
(Ammari & Schoenebeck, 2015; Brule et al., 2016; Sharma et al.,
2020). Ammari and Schoenebeck (2015) explore how parents
of children with special needs are networked empowered, that
is, seek a network on Facebook to connect with other parents,
access information, and advocate for improved healthcare services. Hurst and Kane (2013) explore the potential of DIY Ability
groups, that is, Makers Spaces and DIY groups specifically focused on technology (devices and applications) for accessibility—
empowering individuals with special needs and the different
stakeholders that surround them towards rapid prototyping. Brule
et al. (2016) developed a ‘multisensory interactive map’ utilizing
novel interaction mechanisms, such as tangibles, and olfactory
and gustatory modalities, to assist children with visual impairment and their caretakers in collaborative exploration. McEwan,
Phillips, Wyeth, and Johnson (2020) developed serious games
based on Self-Determination Theory for young children living
with a chronic illness and evaluated them with expert stakeholders (in lieu of actual users due to ethical concerns). Yet
studies have also identified conflicts, such as power differentials
and varying agendas in studies with children with special needs
where caregivers (and/or other adult stakeholders) play crucial
roles (Sharma et al., 2020; Spiel et al., 2018).
Studies in the global south
Another clear set of studies addresses marginalization or exclusion in the developing country or global south context (Hamidi,
Saenz, & Baljko, 2014; Hussain, 2010; Kam, Ramachandran, Raghavan, Chiu, Sahni, & Canny, 2006; Kumar, Tewari, Shroff, Chittamuru, Kam, & Canny, 2010; Nieto Vallejo, Tobón Giraldo, Torres Parra, & app, 2020; Oduor, Neustaedter, Judge, Hennessy,
Pang, & Hillman, 2014; Sánchez, 2010; Therias, Bird, Marshall, &
tecnología, 2015; Unnikrishnan, Amrita, Muir, & Rao, 2016). These
studies tend to emphasize various kinds of technology-mediated
interventions for the purpose. Oduor et al. (2014) looked at
technology-mediated communication between and within rural,
suburban, and urban families in Kenya and found that it often
revolves around ‘‘economic support, well-being, life advice, and
everyday coordination of activities’’, with layered social implications defining who in the family has priority of access. However,
they note that ‘‘rural and urban areas have different technological infrastructure, education, and understanding of computers’’,
adding another level of complexity when it comes to technology
access and inclusion (Oduor et al., 2014).
Studies on children and technology in rural regions of the
Global South are diverse, but few, given the challenges toward
digital access and inclusion in a rural context that exacerbates the
digital divide. Several authors discuss the underlying issues that
cause this digital divide and map potential solutions. For instance,
Sánchez (2010) highlights the role of teachers as gatekeepers to
access ‘‘even if they are not primary figures for transmitting ICT
knowledge to students’’ from their work in rural Chile. Hussain
(2010) presents insights into children’s lives, needs, and desires
for prosthetic as gained through participatory work with designers and rural Cambodian children using prosthetic legs. Therias
et al. (2015) critically analyzed the success and failures of a local
charity organization in rural Peru that donates old computers
to schools against the backdrop of the One Laptop Per Child
initiative. They build a strong case of bottom approaches in a rural
and underserved context with local stakeholders ‘‘setting programme objectives’’ with a focus on community empowerment.

Studies addressing gender
There are also some studies in CCI that explicitly address
gender in the critical sense. Here, it is important to mention
that gender is often mentioned in CCI studies regarding the participating children, and gender differences are quite often also
analyzed in the CCI studies, while usually these studies do not
take a critical view. Rare exceptions are studies that both analyze
the gender differences and recognize the pitfalls and aim to
mitigate the negative stereotypical mindsets (Guler & Rule, 2013;
Rubegni, Landoni, De Angeli, & Jaccheri, 2019). The studies for
example address gender stereotypes in multimedia stories made
by children (Rubegni et al., 2019) or in STEM learning tools (Guler
& Rule, 2013) and propose new processes and tools. In the study
by Ames and Burrell (2017), equity challenges, including gender
biases, are analyzed and equity promoted within an ethnographic
microsociology of Minecraft. In a study by Schaper, Malinverni,
and Valero (2020), children brought up the problem of gender equality and the need to tackle it in the case of emerging
technology.
Also, there are few examples of developed applications for
preventing and mitigating gender inequality in society, tested in
school context. Jamal, Fatima Zaidi, Shahid, and Kitchlew (2018)
developed an interactive and tangible storytelling system for
children in Pakistan, aiming to assess levels of socioeconomic
and gender biases. In addition, EmotoTent, an interactive socioemotional learning system, was developed as a response to several problems in the school environment, including gender inequality (Antle, Sadka, Radu, Gong, Cheung, & Baishya, 2019).
While gender was mentioned by some articles, only few authors mention feminist tradition driving as their critical research
toned studies (Holbert, 2016a, 2016b). According to Holbert, the
main concern is that STEM domains are still engaging more male
students. In his Bots for Tots project, he proposes that ‘‘when
making is framed as being a set of practices, skills, and technologies to connect with one’s community, young girls are likely
to be initially motivated to engage in the maker activity, persist
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Burrell, 2017) or power relations in design (Walsh, 2018; Yip,
Sobel, Pitt, Lee, Chen, Nasu, & Pina, 2017). Power as a concept
closely links with the critical tradition, and some studies focusing
specifically on power dynamics could also be located in CCI:
there are studies addressing power relations between adults and
children (Schaper, Santos, & Pares, 2018; Yip et al., 2017) and
among children (Van Mechelen, Gielen, Vanden Abeele, Laenen,
& Zaman, 2014).
These studies mostly critically analyze the current situation,
while there are also studies focused on educating children on critical matters. There are studies aiming to arouse critical thinking,
and critical reflection, among children (Dowthwaite, Creswick,
Portillo, Zhao, Patel, Vallejos, Koene, & Jirotka, 2020; Lechelt,
Rogers, & Marquardt, 2020; Parker, McClendon, Grevet, Ayo,
Chung, Johnson, & Mynatt, 2013; Schaper et al., 2020). The literature on critical thinking does not necessarily connect with critical
research, but rather with the development of children’s scientific thinking skills. However, if utilized for engaging children in
critical evaluation of technology and arousing critical reflection
on technology (Lechelt et al., 2020; Schaper et al., 2020), for addressing digital literacy and digital rights of children (Dowthwaite
et al., 2020), or combined with criticality toward media and advertisement (Parker et al., 2013), it can be interpreted to advocate
a critical agenda. The same goes for the literature on arousing
civic engagement among children, which argues for youth and
community participation, engagement, and agency (Campos &
Garcia, 2018; Lamarra, Chauhan, & Litts, 2019), potentially children working on behalf of those disadvantaged (Daily & Brennan,
2008).
Ethical issues have been discussed both from the perspective
of research and design. Ethical design with children has been
suggested for educating children to become critical users and
ethical designers of future technology (Dipaola, Payne, & Breazeal,
2020). Research ethics have also been discussed in projects with
children (McNally, Guha, Mauriello, & Druin, 2016; Spiel, Brulé,
Frauenberger, Bailley, & Fitzpatrick, 2020).

through construction challenges, and to show interest in further
exploring making and technology’’. In addition, participants’ feminist STEM identities were cultivated through PD efforts in a study
by Coenraad et al. (2019), which also leaned on feminist theories.
Other studies
Also, to studies addressing the previously discussed goals, contexts, and target groups, there are CCI studies addressing related
topics. As for the prevention of marginalization, some studies aim
to develop empathy in children toward those being marginalized.
For example, the study by Antle et al. (2019) proposed their
EmotoTent as a ‘‘socio-emotional’’ design to improve children’s
capabilities to regulate their own emotions and to feel empathy
and compassion with those being bullied, facing racism, gender
inequality, or other forms of marginalization. Metatla, Read, and
Horton (2020) introduce the concept of ‘‘expanded proxy design’’
as a tool for overcoming marginalization and exclusion. The idea
is to encourage children to think about design ideas for other
children with somehow different worlds of experience to their
own (e.g., nonimmigrants designing for immigrants). Hence, the
aim is to make children advocate for children at risk of being
marginalized or excluded.
Other studies aim to give a voice and a say directly to the
children being marginalized. Some studies underscore the importance of creative engagement with media and technology.
Sawhney (2009) relies on the creative potential and expression
of marginalized youth and uses digital storytelling and narratives
together with new media production (Voice Beyond Walls). In
this case, the youth are educated to use digital technology as
a medium to give them voice and to raise ‘‘awareness of the
issues experienced’’ by these marginalized young people. Gaye,
Tanaka, Richardson, and Jo (2010) work with digital technologies
and youth supporting youth-led ICT innovation for youth at risk
of social exclusion or being marginalized. They also rely on the
creative qualities of digital media and the opportunities it offers
marginalized youth for self-expression and creative engagement.
Decortis and Lentini (2008) focus on developing low-tech digital solutions, pinholes, for inclusion of people with different
backgrounds (age, culture, etc.), including marginalized young
people.
Other studies see the potential of design, making, or programming for marginalized groups or communities. By developing
a new, text-free programming tool, Banerjee et al. (2018) engaged families, especially parents, to encourage children into
programming. They were collaborating with families from centers
for East African immigrants and refugees, who were considered
as ‘‘marginalized communities’’. Schepers, Dreessen, and Zaman
(2018) highlighted the importance of developing self-esteem,
learning-by-doing, and broadening horizons when involving children at risk of marginalization in PD for FabLab workshops. Dhariwal (2018) introduced Scratch Memories, a web-based system
designed to empower children to reflect on their journey of
learning with Scratch. According to the study, this system empowers users by enabling this type of reflection of one’s own
journey as a maker and collaborator. Walsh (2018) considered
the inclusiveness of the co-design process in the context of an
economically depressed city.

4.2. Critical agenda driving CCI design: Approaches utilized
Some evidence and seeds of critical research driving and being intermingled with CCI research could be found. Next, we
elaborate on how the critical agenda has shaped CCI design.
CCI design inspired by Scandinavian political PD
One obvious source of inspiration for design in CCI is PD.
Most CCI design projects reported in the literature adhere to the
principles of PD as discussed by Druin (Druin, 2002), while here
we included only studies relying on the political variant. Despite
this restriction, we found several PD-inspired design projects
with children (Coenraad et al., 2019; Dindler et al., 2020; Iivari
& Kinnula, 2018; Iversen & Smith, 2012; Iversen et al., 2017).
Such projects have engaged children in different kinds of design
and Making projects, addressing various kinds of community- and
school-related topics, emphasizing children’s empowerment (Coenraad et al., 2019; Dindler et al., 2020; Iivari & Kinnula, 2018;
Iversen & Smith, 2012; Iversen et al., 2017), inviting children to
drive the design and development of technology, and to critically
reflect on the implications of technology (Iivari & Kinnula, 2018;
Iversen & Smith, 2012; Iversen et al., 2017). Inspired by recent developments in PD (Björgvinsson et al., 2012), relying on agonism
as discussed by Mouffe, one study engaging in agonistic PD with
neurodiverse children (Frauenberger et al., 2019) could also be
found, contemplating how to ‘‘foster constructive disagreement
as a resource for and possible outcome of design’’.

Other critical concerns
Also, to the above-mentioned goals on empowerment, emancipation, and fighting against marginalization, domination, oppression, exclusion, and the digital divide, we located another
set of studies addressing themes relevant to the critical agenda.
Those concerned equality and equity, ethical issues, power issues, critical thinking, or civic engagement. Equality and equity
concerns have been a specific focus of attention in some studies
discussing learning, education, and online engagement (Ames &

CCI design inspired by critical design in Design research and HCI
As mentioned, the design research and HCI literature have
also introduced many alternative design approaches that can be
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labeled as critical design. Some of them are very hostile toward
consumerism (e.g., Papanek, 1992) and advocate design activism
(e.g., Fuad-Luke, 2013) for making the world a better place;
others are heavily future-oriented speculative engagements with
design and technology with an aim to provoke, question, deconstruct, and propose alternatives (e.g., Dunne, 1999; Dunne & Raby,
2001; Malpass, 2017; Sengers et al., 2005), while others derive
inspiration directly from critical research tradition and call, for
instance, for feminist (e.g. Bardzell, 2010), anti-oppressive (Smyth
& Dimond, 2014), post-capitalist (Feltwell et al., 2018), anarchist (Keyes et al., 2019), or contestational design (Korn & Voida,
2015).
Not too much of the literature has yet found its way to CCI.
One literature review on such design approaches calls for more
utilization of them (Iivari & Kuutti, 2018). However, so far, only
one study seems to utilize some of this repertoire: critical and
reflective design has inspired this work alongside CSCW literature
on activism (Menendez-Blanco, Björn, & De Angeli, 2017). The
authors reflect on a critical design project aiming to amend the
dyslexia narrative from learning disorders to learning differences
in Italy using design artifact called SPAZIOd. The design project
was conducted as a collaborative effort between schools, parents,
government, artists, designers, and researchers. Also researchers
had an active role by presenting critical artifacts (MenendezBlanco et al., 2017). In addition to that, DiSalvo’s Adversarial
design is mentioned in a study that critically analyzed educational applications, addressing sustainability (Meyers & Nathan,
2016), and fictional abstracts on speculative technologies for children have been proposed and inspired by speculative and critical
design (Buruk, Özcan, Baykal, Göksun, Acar, Akduman, Baytaş,
Beşevli, Best, Coşkun, Genç, Kocaballi, Laato, Mota, Papangelis,
Raftopoulos, Ramchurn, Sádaba, Thibault, Wolff, & Yildiz, 2020);
however, this work does not entail working with children.

Theory (particularly Habermas) or French postmodernist theories
(e.g., Foucault, Derrida, Lyotard), and has a strong disciplinary
background in linguistics. Feminist and gender theories include a
wide variety of disciplines, scholars, and traditions, of which only
a couple of scholars could be found in CCI.
In CCI studies, the Scandinavian political PD tradition is discussed with the usual suspects: central figures such as Nygaard,
Bergo, Ehn, Kyng, Bødker, Bjerknes, and Bratteteig are cited. Books
such as Computers and Democracy, Design at Work: Cooperative
Design of Computer Systems, and Participatory design: Principles
and Practices are included in the references. In addition to Marx,
Freire’s critical pedagogy is mentioned as an inspiration (Iversen
& Dindler, 2013). Moreover, one study has been inspired by recent
critical developments in PD (Björgvinsson et al., 2012) relying on
agonism, as discussed by Mouffe (Frauenberger et al., 2019).
Regarding Critical Discourse Analysis inspired studies, Spiel,
and their coauthors are central figures. These studies cited famous
scholars associated with Critical Discourse Analysis, Spiel, and
their colleagues (Spiel, & Frauenberger, & Fitzpatrick, 2017; Spiel,
& Frauenberger, & Hornecker, & Fitzpatrick, 2017) particularly
Foucault. They emphasized vested interests, contradictory views,
and the need for researchers’ critical reflection in the context
of children with special needs. Schaper and colleagues (Schaper
et al., 2018) relied on van Dijk, another widely known critical discourse analyst, to make sense of adult actors’ assumptions. Both studies also cited Iivari and colleagues, reporting on
a Foucault-inspired discourse analysis.
As for studies inspired by feminist or gender theories, some
examples were also found. Holbert (2016a) and Holbert (2016b)
cited Belenky and colleagues on feminist epistemology. Coenraad and colleagues (Coenraad et al., 2019), in addition to the
PD literature, are inspired by intersectional feminist literature,
such as Crenshaw; they argued acknowledging in addition to
gender the influence of race and ethnicity. Jamal et al. (2018) and
Rubegni et al. (2019) cited psychological and gender literature
addressing gender stereotypes, aiming at challenging them. In
feminist or gender theory-inspired studies, gender equality statistics and studies on women in STEM or ICT are also often utilized
for motivating the study (Coenraad et al., 2019; Guler & Rule,
2013; Holbert, 2016a, 2016b). This literature also cites Kafai, who
includes critical design, critical Making and participatory media
studies as inspiration (Guler & Rule, 2013; Holbert, 2016a, 2016b).
In addition to these three clear streams, one can also identify
additional theoretical inspiration from more varied and sometimes not very critical sources. Theories on empowerment (Hussain, 2010; Iivari & Kinnula, 2018; Sharma et al., 2020; Yarosh,
2015) or Freire’s critical pedagogy (Andersen & Pitkänen, 2019;
Campos & Garcia, 2018; Crean, 2013) act as bases in some studies
having critical undertones. Literature on critical thinking also acts
as a source of inspiration, while it does not seem to be that
critical from the perspective of the critical research tradition. For
civic engagement, critical literature on civic engagement, youth,
community participation and engagement, and urban and city
planning have been relied on to arouse the agency, engagement,
and participation of children (Campos & Garcia, 2018). Finally,
equity and equality theories (Ames & Burrell, 2017; Yip et al.,
2017), potentially combined with PD literature and discussion on
power relations between adults and children, can be interpreted
as providing a critical theoretical basis.
From the design perspective, adding to Scandinavian political PD, inspiration is derived from DiSalvo’s adversarial design (Meyers & Nathan, 2016) arguing for agonistic design alongside critical and reflective design and CSCW literature on activism (Menendez-Blanco et al., 2017) and from ethical design
literature addressing design justice (Dipaola et al., 2020). Literature on research ethics, having critical undertones regarding

CCI design inspired by other critical design approaches
We could also locate alternative critical inspirations for some
of the design work, although in a very limited sense. In one study,
socially engaged art, theatre of the oppressed, and forum theatre
acted as inspiration (Crean, 2013). In another study, ethical design was explored and inspired by design justice and feminist
literature (Dipaola et al., 2020).
4.3. Distinctions and underlying assumptions
Overall, we managed to find a body of research in CCI that
can be said to represent critical research or design in one sense
or the other. Some of it is very strong in this respect, while
others represent rather seeds of it. In this study, some fascinating
distinctions and underlying assumptions can be identified. Next,
we elaborate on these.
Theoretical basis of criticality
We have already pointed out that there are sets of studies
that clearly rely on critical tradition. We identify three stronger
streams of it: (1) Scandinavian political PD inspired studies; (2)
Critical Discourse Analysis inspired studies; and (3) Feminist or
gender theory inspired studies, in addition to which we point out
alternative sources for critical studies that have already received
attention in CCI while not yet picturing strong in the literature.
Overall, in critical research under criticism are often capitalism,
patriarchy, colonialism, racism, and/or heteronormativity, while
noteworthy, there is wide variety in who the oppressed and
oppressors can be perceived to be. Marxist and feminist theories
picture the strongest in critical CCI research so far. The Scandinavian political PD has derived inspiration from Marxism. Critical
Discourse Analysis similarly relies on Marxist theorists, while it
can variably have roots in the Frankfurt school of Critical Social
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artifacts too, not the value of such artifacts alone (Antle et al.,
2019; Brulé & Spiel, 2019; Campos & Garcia, 2018; Decortis &
Lentini, 2008; Kam et al., 2006; Kumar et al., 2010; Lechelt et al.,
2020; Menendez-Blanco et al., 2017; Nieto Vallejo et al., 2020;
Oduor et al., 2014; Parker et al., 2013; Sánchez, 2010; Sawhney,
2009; Sharma et al., 2020; Therias et al., 2015; Unnikrishnan et al.,
2016; Yarosh, 2015). Some of the studies emphasize technologymediated interventions’ potential as a tool for empowerment
(e.g., Sharma et al., 2020; Yarosh, 2015), while other studies
consider their potential for fighting against marginalization of
various kind (e.g. Antle et al., 2019; Gaye et al., 2010; Sawhney,
2009). Various kinds of technologies have been proposed along
these lines to serve children with special needs. Noteworthy is
that the studies conducted in the context of the Global South
are heavily technology focused, with only one study considering
the potential of PD. Regarding gender equality, few technological
solutions have also been proposed. A couple of studies argue
for the utilization of digital media for work with marginalized
youth. Technology based interventions picture also in education
of children on various critical topics, such as critical thinking or
civic engagement (Campos & Garcia, 2018; Lechelt et al., 2020;
Parker et al., 2013). Altogether, we argue that valuable and varying kinds of technology that in some sense can be considered
critical have been proposed in these CCI studies. More detailed
analysis of such technology is outside the scope of this paper, but
we call for future studies to scrutinize the particular features and
functionality making this technology critical and/or empowering.
There are also several CCI studies that believe in the potential of design. They emphasize children’s engagement in design
and Making for empowerment and fight against marginalization (Bar-El et al., 2016; Coenraad et al., 2019; Crean, 2013;
Dipaola et al., 2020; Holbert, 2016a, 2016b; Iivari & Kinnula,
2018; Iversen & Smith, 2012; Iversen et al., 2017; Lamarra et al.,
2019; Menendez-Blanco et al., 2017; Metatla et al., 2020; Nieto Vallejo et al., 2020). These studies argue that engaging in
PD develops children’s agency and empowers them—pertaining
technology and design, or more broadly in their lives and in
civic matters concerning them. Some of these studies prioritize
children’s empowerment regarding digital technology and digitalization, i.e., they view that engagement in design and Making
offers children the skills and competences needed to manage and
master in their future digital lives and encourages them to critically reflect on the implications of digital technology (e.g. Dindler
et al., 2020; Iivari & Kinnula, 2018; Iversen & Dindler, 2013;
Iversen & Smith, 2012; Iversen et al., 2017). Engaging in ethical design is also recommended along similar lines: it develops
children toward critical users and ethical designers of technology (Dipaola et al., 2020). However, there are also studies that
underscore the value of engaging in the design process more
broadly. Schepers et al. (2018) highlighted the importance of
developing self-esteem, learning-by-doing, and broadening horizons when involving children at risk of marginalization in PD
for FabLab workshops. PD’s potential in supporting children’s
identity development, reflection, and exploration has also been
considered (Coenraad et al., 2019, see also Holbert, 2016a, 2016b).
Empowerment of children in their community (Crean, 2013) has
also been underscored. Development of social responsibility and
empathy have become emphasized as well: Metatla, Read, &
Horton (Metatla et al., 2020), with their ‘‘expanded proxy design’’,
have encouraged children to design for someone at risk of being
marginalized. Community concerns have also been addressed in
other design projects (e.g., Iversen et al., 2017).

power dynamics, reflexivity, and agency involved, has also been
included in some studies (McNally et al., 2016; Spiel et al., 2020).
Nature of critical research: critique or radical transformation
We have identified two streams of critical research: one that
aims to criticize the status quo and one that aims to radically
transform the world along the critical agenda. The CCI literature clearly prioritizes critical action taking to critical analysis.
In some studies, these are also combined, while most of the
studies do not emphasize critical analysis of the current situation
but present how radical transformation of the world has been
pursued. Such a change is pursued with design or technology
in CCI. Often this work entails PD with children (e.g. Coenraad
et al., 2019; Dindler et al., 2020; Iivari & Kinnula, 2018; Iversen
& Smith, 2012; Iversen et al., 2017). These studies argue that
engaging children in design and Making transforms their education alongside the children themselves, empowering them to start
shaping digitalization and our digital futures more strongly in the
future. All educational interventions with children introducing
critical concerns into their education can be considered as aiming at a radical transformation—as transforming their education
alongside the participants involved. The same goes for all the
technology-mediated interventions proposed in the literature:
such interventions aim at making a change in the world, and
when connected with the critical agenda, this change somehow
centers around empowerment, emancipation, and/or fight against
marginalization, oppression, domination, or exclusion.
As for studies prioritizing critical examination of the status
quo, clearly less literature prevails, but some examples can be
found. These studies, rather than making a change, offer an indepth and critical treatment of the current state of affairs, touching upon power and politics, domination, marginalization, oppression, or exclusion. Meyers and Nathan (2016) provide a critical analysis of existing educational applications addressing sustainability, while the rest of these studies consider the perspective of people, not technology, in the critical analysis. Some
studies address the dynamics, power relations, and ethical issues
involved when adults and children collaborate in research and
design: Schaper et al. (2018), Yip et al. (2017), McNally et al.
(2016) and Spiel et al. (2020). Some studies focus particularly
on children: on power dynamics among children (Van Mechelen
et al., 2014), children’s experiences (Spiel, & Frauenberger, & Fitzpatrick, 2017; Spiel, & Frauenberger, & Hornecker, & Fitzpatrick,
2017), or on conflicts and controversies among them (Frauenberger et al., 2019). The studies scrutinize how their projects
have enabled children to reflect, project, and apply their emerging
STEM identities (Coenraad et al., 2019) or how the projects have
managed to empower children (Sharma et al., 2020; Yarosh,
2015). The studies have also examined how gender stereotypes
appear in the creations of children (Rubegni et al., 2019). While
the studies mostly scrutinize design projects, one study explores
the use of Minecraft critically from the viewpoint of equity and
inclusiveness (Ames & Burrell, 2017).
Means for addressing the critical agenda: design or technology
Following our disciplinary orientation (see also Iivari et al.,
2021), the CCI literature indicates that there is a strong belief
in the power of design and technology for the empowerment,
emancipation, and liberation of those marginalized, oppressed, or
dominated. In some studies, both the power of design and the
power of technology are underscored, while most studies tend to
emphasize one or the other.
There are several studies that report on the potential of engagement with different kinds of digital artifacts for the prevention of marginalization, exclusion, oppression, or domination
and for empowerment and education of children, the studies
highlighting the social process surrounding the use of such digital

Extent of criticality: from mild to wild
Based on the reading of this study, we identify a continuum
from mild to wild regarding criticality, that is, the strength of
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critical stance in the study. We consider it to entail the following perspectives: (1) goals (how strong the liberation of the
oppressed is emphasized), (2) explicitness (how explicitly the
critical agenda pictures in the goals and theoretical basis of the
study) and (3) reflexivity (how broadly and deeply the power
dynamics and ethical issues involved are considered and how
deeply the researchers themselves engage in self-reflection and
reflexivity regarding the research and design practices).
In some of the included studies, mostly the goal stated aligns
with the critical tradition: the goal is to empower, emancipate,
or liberate children somehow marginalized, oppressed, or excluded through design and technology. The studies entail action
taking along these lines: it is assumed that through a technologymediated intervention or through facilitating a design process,
the researchers can make a change for the better. In this mild
form, the studies do not explicitly discuss critical literature or
engage in reflexive research practice; there is no critical reflection
on the goals or the outcomes. We see this type of studies as very
valuable, but we think the critical agenda could be made much
more visible and explicit. Potentially, the studies could benefit
greatly from engaging with critical research or critical design
literature.
Along this continuum, we can also identify studies that take a
critical stance much more explicitly. They are explicitly informed
by critical literature, which has guided the action taking. The
researchers are inspired most often by Scandinavian political PD,
while one can also find studies relying on feminist or gender
theories or the literature on empowerment, civic engagement,
or community or children’s participation, among others. Action
taking in such studies aligns with the critical agenda, and evaluation and/or analysis touches upon these topics. However, we can
also identify steps to be taken along this continuum toward even
wilder studies.
Some studies (Frauenberger et al., 2020, 2019; Spiel et al.,
2020) usually conducted by researchers deeply engaged with the
topic for a longer time span, consider in depth the multitude
of power issues involved, ethical aspects intermingled, revealing,
and scrutinizing their own role and relationship with the participants, and their implications. Self-reflection, reflexivity, and
ethical stance are underscored in the studies we label wild in this
analysis.
Based on the literature we analyzed, we wish to point out
some potentially significant issues in the move from mild to wild
studies. It could be speculated that as the field of CCI matures,
a critical research agenda seems to be brewing. We claim that a
longer time span and trajectory may be needed, if not even necessary, when moving from mild to wild along the critical agenda.
This became especially visible through the analysis of studies
published on long-term projects with children with special needs.
Those studies may or may not have had a critical agenda or
lens to begin with, but the research seems to demonstrate an
increasing criticality of technology and design by researchers,
and children, and further critical self-reflection by researchers,
and in some cases also by participating children. For instance,
the trajectory of critical agenda from the work published from
the OutsideTheBox project can be mapped from mild, that is,
reflective action taking (Spiel, & Frauenberger, & Hornecker, &
Fitzpatrick, 2017) to wild, that is, critical self-reflection (Spiel, &
Frauenberger, & Fitzpatrick, 2019; Spiel, & Frauenberger, & Keyes,
2019) questioning children’s agency (Spiel, & Frauenberger, &
Keyes, 2019) and the influence of researchers’ and participants’
identities, regarding gender and disability, on the power dynamics and social interaction between them in PD activities (Brulé
& Spiel, 2019). Critical outcomes also lend themselves to newer
projects, such as Social Play Technologies, furthering the critical agenda (Frauenberger et al., 2020). One can only speculate

whether research with children with special needs (and other
marginalized groups of children) follows this trajectory of criticality, where researchers at some point start to question and
reflect on their and their participants’ goals, agendas, desires, and
aspirations.
Another category of wild studies that we did not find in
the current CCI literature would be studies that truly adopt the
repertoire of critical design methods and engage with children
in various kinds of activist, adversarial, agonistic, feminist, contestational, anti-oppressive, anarchist, or post-capitalist design
projects. However, we do acknowledge that such endeavors are
power-laden and political, raising many ethical issues concerning
children. Despite this, we see these design approaches as holding great potential for CCI to make the world a better place in
collaboration with the young generation.
5. Concluding discussion
We maintain that critical research and critical design hold
great promise for CCI in multiple respects. CCI research community has already shown emerging interest towards the topic.
However, despite the interest, the CCI research community has
remained quite silent about the potential of a critical agenda for
CCI. Few studies explicitly addressed critical research or critical
design. This study introduced the notion of a critical agenda
for CCI research and identified CCI studies that can be linked
with the critical agenda. Moreover, this study showed that there
are also CCI studies with emerging interest and many seeds
addressing the critical agenda. This section elaborates on how
critical research and critical design could drive CCI research in
the future even more strongly than what is currently the case.
Table 1 summarizes the main findings and paths for future work.
Next, the proposed paths for future work are discussed in
more detail.
Critical agenda more strongly driving future CCI research
We see a lot of valuable work already done in CCI, while we
identify the following areas for future work as especially relevant:
(1) more explicit and thorough engagement with critical theories; (2) more attention paid to different forms of empowerment
and their implications; (3) more critical analyses of the status
quo; and (4) CCI studies moving from mild to wild along the
continuum of criticality.
We appreciate the studies already conducted along the lines
of criticality in CCI, but we also identify a gap in the explicit
use of critical theories in CCI. Hence, we propose that CCI research would be stronger if critical theories were more utilized.
As for gender studies, gender, and feminist theories have been
utilized, while only in a very limited set of studies. The same
goes for studies relying on critical scholars such as Foucault,
Habermas or van Dijk. Their insights into power and politics
as intimately intertwined and embedded in our everyday life,
practices, technologies, bodies, and discourses, their theorizing on
how discourses and ideologies are serving particular groups and
agendas while downplaying others, and concurrently in powerful ways shaping, producing, and reproducing our social reality
alongside creating various kinds of distortions, and their insistence on the political, reflexive nature of our design and research
practices could all be utilized in more depth in CCI research. It
has been argued that the Foucauldian tradition is particularly
strong in the examination of ‘real discourses’ and how objects and
subjects are produced within them, whereas the Habermasian
tradition enables ‘‘normative explication of the validity and acceptability of discourses’’ with the notion of ‘‘ideal speech situation’’
that helps to identify problems in the current state of affairs
alongside develop them (Stahl, 2004). Both traditions are valuable
for CCI. Feminist theories, if more fully utilized in CCI, would
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Table 1
Summary of the state of the art and paths for future work.
Analytic focus

Current CCI practice

Paths for future work

Theoretical basis for
criticality

Scandinavian political PD; critical discourse analysis
(Foucault, van Dijk); gender and feminist theories,
intersectionality; ethics theories; equality and equity
theories; empowerment theories; civic engagement, and
participation theories; critical thinking theories; critical
media studies; pedagogy of the oppressed; critical
design; agonism; activism; design justice

More extensive and in-depth engagement with critical
theories, both in critical research and critical design:
utilization of insights from critical scholars, critical
empowerment theories, critical research inspired critical
design approaches

Nature of criticality

Strong focus on the radical transformation of the world,
limited focus on critique of the status quo

Exploring the method repertoire of design avant-garde
and socially responsible design and critical research
inspired critical design approaches
More focus on elaborate, in-depth critique of the status
quo

Means by which to address
the critical agenda

Strong belief in the potential of design and technology

Explorations on criticality as embedded in technology,
critical reflection on technology
Explorations on criticality as embedded in design
avant-garde and socially responsible design and in
critical research inspired critical design approaches,
critical reflection on design

Extent of criticality

Many mild studies regarding criticality, some wild
studies regarding criticality

More wild studies regarding criticality: with openly
critical goals, strong critical theoretical basis, deeply
reflexive and ethical stance, long-term deep engagement

be addressed in more depth. Additionally, CCI research could
reflect more on the various contexts and goals of empowerment:
whether it is computational empowerment (Iversen, Smith, &
Dindler, 2018, see also Dindler et al., 2020; Iivari, 2020; Iivari &
Kinnula, 2018; Iversen et al., 2017), empowerment of individuals
within their everyday life (e.g., Sharma et al., 2020; Yarosh, 2015),
or community empowerment (e.g., Ammari & Schoenebeck, 2015;
Sharma et al., 2020; Spiel et al., 2018) that is addressed. All
of these forms of empowerment are significant and require future studies. We call for a more reflexive approach toward the
theoretical underpinnings and goals involved.
As for the call for more critical analyses of the status quo, we
pointed out the few studies so far that have critically explored CCI
research and design practices with children. Even if making the
world a better place through radical transformation and action
taking are definitely important, we also wish to highlight that
scrutinizing the existing practice carefully may help in making
even greater change for the better. We appreciate the current
critical discourse analyses, post hoc analyses of CCI projects,
and highly self-reflective approaches that some researchers have
already adopted. We would like to see more along these lines,
combined with the first point of this section: existing critical theorists and theories are very valuable here, helping in generating
critical insights into the current practice (cf. e.g. Bardzell, 2010;
Stahl, 2004). Along these lines, we also recognized that there
is an emerging interest in CCI for critical reflection on design
and technology. So far, the need for children to critically reflect
on the potential, role, and consequences of technology in their
lives and in society has been pointed out (see e.g. Dindler et al.,
2020; Iversen et al., 2017, 2018; Schaper et al., 2020). We consider
critical reflection on the potential, role, and consequences of
design in children’s lives and in society as equally needed.
We would also like to see more CCI studies moving from
mild to wild along the continuum of criticality. We think this
can happen straightaway if CCI researchers start experimenting
with explicitly critical design approaches with children. Also, we
assume that often this movement from mild to wild happens in a
more organic way when researchers become intimately familiar
with their study topic, participants, context, and challenges. Along
these lines, they may develop over time a more self-reflective
and critical approach toward their own doings and the doings of
everyone involved. It might also be that intricate power relations
and dynamics become visible only when deeply engaged in the

advocate pluralism in terms of epistemological assumptions of
research and design, in terms of participation, advocacy, politics
and ethics as well as in terms of ecology, embodiment, and selfdisclosure (Bardzell, 2010): we could be generating even more
sensitive and self-reflective accounts of how we are engaged in
producing objects and subjects, always in ethically laden and political situations, in which discourses, ideologies, human bodies,
and material objects are intimately intertwined.
We also identified a strong focus in CCI studies on empowerment of children, but we maintained that CCI research could be
more explicit about the different meanings of empowerment
and strive toward the critical form (see also Van Mechelen,
Musaeus, Iversen, Dindler, & Hjorth, 2021). Empowerment can be
addressed within the critical research tradition, but also within
the psychological one that connects with learning theories, which
can be criticized as disempowerment from the perspective of critical research. For addressing the critical agenda, CCI researchers
should carefully contemplate in which sense they approach empowerment. First, one could consider whether the origin for
empowerment is more technology- or human-oriented; i.e. are
groups of participants involved because they really have a need
for the technology in question or are they involved just to find
a more ‘‘socially acceptable’’ potential user group for some new
technology innovation. Second, CCI researchers could more consciously contemplate which form of empowerment they adhere
to: a mainstream or a critical form, to a relational or a motivational one (see (e.g., Iivari, 2020; Kinnula et al., 2017)). Do
they wish to approach empowerment as gaining power over
something or someone or as self-determination and intrinsic task
motivation approached from the viewpoint of choice, competence, impact, and meaningfulness (Iivari, 2020)? Do they wish
to adhere to the mainstream view of empowerment, which can
be criticized as a mere management tool for motivating people by giving them a little of more power and autonomy, or
to the critical view arguing for the oppressed groups contesting the oppressing conditions of the status quo and combatting
their oppressors (Iivari, 2020)? So far, CCI research has not reflected much on these different meanings of empowerment (see
also Van Mechelen et al., 2021). Often empowerment has been
associated with learning that seems to connect well with the
motivational view. Some studies seem to adhere to the relational
view with their emphasis on the power and agency of the participants, but the critical form of empowerment could clearly
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agenda. Along these design approaches, children would be tackling the questions of marginalization, oppression, domination,
and exclusion of different kinds and advocating empowerment,
emancipation, liberation, and inclusion of various kinds. Such
design approaches invite children to contest the status quo, to
protest, and to take action against domination, oppression, exclusion, and marginalization using design and technology. However,
related to these design approaches even more so than related to
the ones representing design avant-garde, careful adult contemplation is needed; many ethical issues may arise when inviting
children to take critical action in the world using design and
technology.

context. If this is the case, we warmly recommend long-term,
deeply engaged studies for CCI—within which the politics of
design and technology gradually become visible and eventually
addressed. Hence, researchers may engage in critical reflection,
inspired by Foucault, on us all being prisoners of the prevailing
discourses and ideologies (Hardy & Leiba-O’Sullivan, 1998).
Critical agenda more strongly driving future CCI design
We identified several studies utilizing the Scandinavian political PD tradition in CCI. Otherwise, there is a lack of use of design
methods that can be labeled as critical in CCI. We maintain that
the method repertoire of critical design is currently underutilized
in CCI. We proposed especially the following paths for future
work: (1) engaging with children in design avant-garde types of
critical design; (2) engaging with children in socially responsible
design; and (3) engaging with children in critical theory inspired
critical design.
As for engaging with children in the design avant-garde type
of critical design, we maintain that Critical Design proper (Dunne,
1999; Dunne & Raby, 2001) as well as speculative design, design
fiction, and reflective design hold great potential for CCI. Until
now, only one study has explicitly been inspired by these approaches, i.e., by Critical Design (Menendez-Blanco et al., 2017).
We consider such design approaches particularly suitable for
providing critique of the status quo—a significant endeavor of the
critical agenda. Within such design approaches, children would
be invited to critically consider the oppressing conditions of the
status quo and to suggest alternative values, to provide cultural
critique, to provoke and shock, to question cultural norms and
rules, and to deconstruct the existing notions and underlying
assumptions. Such approaches enable imagining and envisioning speculative futures and alternative presents using design
and technology. Children could be invited to explore, critique,
and reimagine their futures with a focus on marginalization,
oppression, domination, and exclusion, or on empowerment,
emancipation, liberation, and inclusion. We warmly recommend
such design approaches for use in projects in collaboration with
children, but we also warn that ethical aspects need to be contemplated when inviting children to provide cultural critique,
provoke, and shock, and question cultural norms and rules.
We also wish to point out that design activism and socially
responsible design hold great promise for CCI, which, as a field,
is generally geared to ensure no child is left behind. By relying on
design activism (e.g., Fuad-Luke, 2013) or the Papanekian design
tradition (Papanek, 1992), children can be encouraged to take the
initiative to promote social change, raise awareness, question, and
combat extensive consumerism, mass production, or other societal issues. Children of today may be well inclined to take such
action, having extensive interest, e.g., in animal rights or climate
change. Again, in this type of critical design, the critical research
tradition is not explicitly relied on; yet, the ethical and socially
responsible nature of design are underscored (see (e.g., Dipaola
et al., 2020; Spiel et al., 2020)).
As for engaging with children in critical theory inspired critical design, we have already identified several approaches emerging in HCI, some of them also having a strong background in
critical research tradition, such as in design against the status
quo (Harmon, Korn, Light, & Voida, 2016), contestational design
approaches, such as those utilizing disruption or friction as a
design strategy (Korn & Voida, 2015), design for troubling and
queering (Light, 2011), anti-oppressive design (Smyth & Dimond,
2014), anarchist HCI (Keyes et al., 2019), feminist HCI (Bardzell,
2010), and post-capitalist HCI (Feltwell et al., 2018). So far, CCI research has not utilized these design approaches. Such approaches
are inspired by political or feminist theories and are particularly well suited for the radical transformation of the world
as aimed at in critical research—the main goal of the critical

Conclusions
Overall, this study contributed by explicating what is meant
by the critical agenda for CCI research by revealing the state-ofthe-art of critical research tradition in CCI and identifying many
opportunities for future CCI studies addressing the critical agenda.
In addition to these design and research implications, we also
wish to identify implications for education. We underscored children’s basic education: CCI researchers lead the development of
children’s technology education, offering children important skills
and competencies related to digital technology design, use, and
Making, potentially going even further to addressing computational empowerment and adopting the protagonist role regarding
digitalization (e.g. Dindler et al., 2020; Iversen et al., 2017, 2018).
We also identified studies addressing related topics, such as critical thinking or civic engagement, aiming at equipping children
with agency and a critical mindset, children being encouraged
to critically scrutinize and take action in society to make the
world a better place. We think the critical agenda has a lot to
offer for the education of children. We could even more explicitly
aim to educate children to adopt a critical mindset, to look at
society critically, and to take action to overcome marginalization,
injustice, domination, exclusion, alienation, and/or to promote
emancipation, empowerment, liberation—using design and technology, among other means. In addition, we wish to point out
that it is not only children’s education that we should consider,
but that we should also be aiming at shaping design education for
higher education. We are educating the designers of the future,
and we should take action to ensure that the critical agenda is
made visible to them, too.
This review naturally has its limitations. We acknowledge
that there are other conferences and journals that host relevant
studies connected with CCI and the critical agenda. We collected
a comprehensive set of studies but by no means an exhaustive
set. Future studies are welcomed to continue the review with
alternative forums (for example, the International Conference on
Communities & Technologies, including interesting studies such
as Brulé and Spiel (2019)). Moreover, we acknowledge that the
critical agenda is inducing increasing attention in the community, and new studies with critical concerns are continuously
appearing: for instance, in 2020, both IDC2020 and NordiCHI2020
included several relevant workshops and studies, and the trend
seems to be continuing 2021 with studies like (Kafai, Jayathirtha,
Shaw, & Morales-Navarro, 2021; Minh-Tam Dao-Kroeker, Kitson,
Antle, Murai, & Adibi, 2021; Van Mechelen et al., 2021) in IDC
and (Antle & Kitson, 2021; Kinnula & Iivari, 2021; Vasalou et al.,
2021) in IJCCI. There are also interesting new openings not yet
captured by the keywords used in this analysis, such as Cumbo
and Iversen (2020). Hence, this work needs to be continued to
understand and map the continuous developments. In addition,
we call for studies utilizing computational means to explain how
the critical agenda pictures in CCI: for example, co-word, citation,
and network analyses might yield interesting insights. Also, we
wish to mention that the analysis requires deep engagement and
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Table A.1
List of the analyzed papers.
Analytic code

Reference

Not empirical work

Keywords

A

Ackermann et al., 2009

Not empirical work

Exclusion
Marginalization
Empowerment
Equality

A2c
A3

Ames and Burrell, 2017

Gender

A2a

Ammari and Schoenebeck, 2015

Special needs
Empowerment

A1

Andersen and Pitkänen, 2019

Empowerment

A2c
A2d

Antle et al., 2019

Gender
Marginalization

A

Antle et al., 2020

Not empirical work

Discourse
Empowerment

A

Antle, 2017

Not empirical work

Exclusion

A1
A2d

Banerjee et al., 2018

Empowerment

A1

Bar-El et al., 2016

Empowerment

A2a

Brule et al., 2016

Special needs
Empowerment

B2

Buruk et al., 2020

Design fiction

A3

Campos and Garcia, 2018

Critical and Design
Civic engagement

A

Charisi et al., 2020a

Not empirical work

Empowerment

A

Charisi et al., 2020b

Not empirical work

Empowerment
Critical and Design
Critical and Research

A1
A2c
B1

Coenraad et al., 2019

Gender
Empowerment

A1
B3

Crean, 2013

Empowerment

A2a

Cullen and Metatla, 2019

Social inclusion

A3

Daily and Brennan, 2008

Civic engagement

A2d

Decortis and Lentini, 2008

Social inclusion
Empowerment

A1
A2d

Dhariwal, 2018

Empowerment

A1, B1

Dindler et al., 2020

Empowerment
Critical and Design

A3
B3

DiPaola et al., 2020

Critical and Design

A3

Dowthwaite et al., 2020

Critical and Design

A2a

Durrant et al., 2014

Social inclusion

A2a

Frauenberger et al., 2012

Discourse Critique

A2a

Frauenberger et al., 2013

A

Frauenberger et al., 2018

A1
B1

Frauenberger et al., 2019

A2a

Frauenberger et al., 2020

A

Garzotto and Schelhowe, 2008

A2d

Gaye et al., 2010

Marginalization

A1

Grønbæk et al., 2016

Empowerment

A2c

Guler and Rule

Gender

A2b

Hamidi et al., 2014

Global South
Marginalization

A2c

Holbert, 2016a

Feminism
Domination

A2c

Holbert, 2016b

A

Hourcade et al., 2010

Critique
Not empirical work

Critical and Design
Agonism
Critical and Design

Not empirical work

Marginalization
Digital divide

Feminism
Not empirical work

Marginalization
(continued on next page)
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Table A.1 (continued).
Analytic code

Reference

A1

Hourcade et al., 2018

Not empirical work

Empowerment

A2a

Hurst and Kane, 2013

Special needs
Empowerment

A1
A2b

Hussain, 2010

Empowerment,
marginalization,
underprivileged
Not empirical work

Keywords

A

Ibrahim et al., 2020

A1
B1

Iivari and Kinnula, 2018

Marginalization

A

Iivari and Kuutti, 2018

A1

Iversen and Dindler, 2013

Emancipation

A1
B1

Iversen and Smith, 2012

Emancipation
Power

Empowerment
Not empirical work

Discourse

A1 B1

Iversen et al., 2017

Empowerment

A2c

Jamal et al., 2018

Gender

A2b

Kam et al., 2006

A

Kawas et al., 2020

Not empirical work

Equality
Empowerment

A

Kinnula et al., 2020

Not empirical work

Empowerment

A

Kotilainen et al., 2020

Not empirical work

Empowerment
Critical and Design
Critical and Research

A2b

Kumar et al., 2010

Underprivileged

A3

Lamarra et al., 2019

Civic engagement

A3

Lechelt et al., 2020

Critical and Design

A1
A2a

Malinverni et al., 2014

Special needs
Empowerment

A2a

McEwan et al., 2020

Special needs
Empowerment

A3

McNally et al., 2016

Power

B2

Menendez-Blanco et al., 2017

Critical and Design,
Activism

A2d

Metatla et al., 2020

Exclusion
Marginalization

B2

Meyers and Nathan, 2016

Discourse
Critical and Design

A

Miele, 2017

A2a

Mora-Guiard et al., 2017

Social inclusion

A2b

Nieto Vallejo et al., 2020

Global South
Exclusion
Marginalization

A2b

Oduor et al., 2014

Global South
Marginalization

A3

Parker et al., 2013

Critical and Research

A2a

Puccini et al., 2013

Special needs
Underserved

A2a

Ringland, 2019

Special needs
Marginalization
Equality

A2c

Rubegni et al., 2019

Gender

A1

Sadka, 2018

Empowerment

A2b

Sánchez, 2010

Global South
Digital divide
Digital inclusion

A2d

Sawhney, 2009

Marginalization
Empowerment

A3

Schaper et al., 2018

Discourse
Critical and Design

A2c, A3

Schaper et al., 2020

Critical and Design
Critical and Research
Gender
Equality
Critical thinking

Not empirical work

Exclusion

(continued on next page)
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Table A.1 (continued).
Analytic code

Reference

A2d

Schepers et al., 2018

Not empirical work

Marginalization

Keywords

A1
A2a
A2b

Sharma et al., 2020

Special needs
Social inclusion
Underserved
Empowerment

A2a

Sobel et al., 2016

A

Sobel et al., 2017

A2a

Spiel et al., 2017a

Special needs
Discourse
Critical and Design
Critical thinking

A2a

Spiel et al., 2017b

Special needs
Discourse

A2a

Spiel et al., 2018

Special needs
Marginalization

A

Spiel et al., 2019a

A2a

Spiel et al., 2019b

Special needs
Critical and Research

A2a
A3

Spiel et al., 2020

Marginalization,
power

A2a

Spiel, 2017

Special needs
Critical and Design

A1

Sylla et al., 2015

Empowerment

A2b

Therias et al., 2015

Global South
Digital divide
Empowerment

A2b

Unnikrishnan et al., 2016

Global South
Digital inclusion
Underprivileged

A3

Van Mechelin et al., 2014

A

Van Mechelin et al., 2020

A2d
A3

Walsh, 2018

A

Waycott et al., 2017

A1

Williams et al., 2019

Empowerment

A1

Yarosh, 2015

Empowerment

A3

Yip et al., 2017

Equality

A2a

Zakaria et al., 2016

Social inclusion

Equality
Not empirical work

Not empirical work

Exclusion
Marginalization

Critical and Research,
Critical and Design

Power
Not empirical work

Discourse
Empowerment
Equality

Not empirical work

understanding of the critical agenda to make interpretations and
judgments on this complex yet fascinating topic.
This literature review represents a narrative literature review (Boell & Cecez-Kecmanovic, 2015) for the evaluation of
which the following criteria are proposed: comprehensiveness,
argument development, ongoing engagement, criticality, originality, and innovative views (Boell & Cecez-Kecmanovic, 2015). We
claim that our literature review succeeded well in these terms.
We claim that we managed to offer a comprehensive account of
how the critical agenda pictures in CCI. In addition, we offered
both breadth and depth in the analysis: we included a lot of
literature that we also thoroughly analyzed from multiple angles.
We also identified plenty of unexplored or weakly explored areas
that warrant further research. Our review was a complex iterative
process through which we acquired an increasing understanding
following the guidelines on narrative literature review (Boell &
Cecez-Kecmanovic, 2015). We also showed criticality toward the
state-of-the-art, critically scrutinizing its underlying assumption.
We maintained that this review addresses a novel topic and offers
novel insights for CCI (see Boell & Cecez-Kecmanovic, 2015).
We wish to underscore that inviting children to engage in
critical research and critical design definitely is challenging. Those
may be very challenging to comprehend by children. The adults

Marginalization

involved need to put great effort into informing children in ageappropriate manner. They need to ensure that children do not
misinterpret the efforts, e.g., as calls for mere provocation, shock,
disobedience, or protest without any critical agenda aims. The
adults themselves need to be properly informed before they can
engage the children. Finally, we argue that critical research and
critical design aim at and advocate for so important goals and
values that all this is worth the effect.
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