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Abstract In Brazil, Education of Rural Areas is a model which started with social movements and became a public
policy with the aim of improving participation of people of rural areas in making decisions about the model of their
education. Schools in that context need to improve access to scientific and technological knowledge, but ensuring
that previous values and knowledge of the students about agroecology and sustainability are considered. Even though
some studies focus on digital inclusion and teacher training to use technologies in rural schools, very few address
the development of digital technologies by students themselves, in this context. Participatory Design (PD) is a
method often used to develop technological artifacts that could help address this gap. Of particular interest in the
context of Education of Rural Areas, PD includes a valid preoccupation with power balance between designers
and target users in decision-making. However, this power balance is still hard to attain, even more when design
involves vulnerable groups, like children. In this sense, models and frameworks of children’s participation can give
a more solid theoretical framing for PD with children. In this paper, we present a theoretical model for supporting
PD with children which was drawn from theories of children’s participation, and refined through its application for
qualitatively analysing a design process of digital educational artifacts with children from rural schools in Brazil.
We highlight children’s autonomy in the creation of artifacts within a process managed by adults, which we interpret
as a new role of children in PD which emerged from the educational context, that is children as artifact designers.
The model proposed can be used for researchers and designers to plan or to analyse children’s participation in PD

interventions, helping them to employ methods that promote their autonomy and participation.
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1 Introduction

In Brazil, there are two main educational models for rural
contexts: education in rural areas, and Education of Rural
Areas!. In the former, the urban educational model is trans-
posed to rural areas, often serving interests of forming a
cheap labour force with no critical behaviour, for the agri-
culture and livestock industries [Ribeiro, 2012]. When we
refer to Education of Rural Areas, we mean an educational
model which emerged from social movements’ claims for
public policies that ensure a participatory educational prac-
tice, built in partnership with the subjects from the rural terri-
tories, strengthening agroecology and family agriculture, and
connected to daily life and human and social needs [Caldart,
2012].

National legislation and policies are in place to ensure the
rights of rural populations to this educational model [Molina,
2012], but there is a lack of appropriate and specific edu-
cational material to be used [Molina, 2014], and in particu-
lar digital technologies (like mobile applications, educational
games, etc.) developed by the rural population themselves.
Aiming at addressing this gap, and strongly aligned with the

IThese expressions were freely translated from Brazilian Portuguese
(Educagdo no Campo and Educagdo do Campo). In the Education area, the
terms are consolidated and representative of different ideological views.

ideology of Education of Rural Areas, our research project
seeks to promote the participation of children from rural
schools in the development of educational digital technolo-
gies which could be used in their contexts.

Including target users in the design of digital artifacts has
been extensively discussed in Human-Computer Interaction
(HCI), with rather consensual benefits [Rogers et al., 2011].
However, as the methods for involving users in design de-
velop, the theoretical and philosophical perspectives for do-
ing so also become more distinct. Including users in design
mostly to achieve product’s efficacy evokes an instrumental
approach of participation, where it is viewed as a processual
strategy for reaching an end [Bordenave, 1994]. But partici-
pation also can be emancipatory, enabling democratic expe-
riences [Amstel, 2009], and related to affective and ontologi-
cal perspectives, i.e. as means to obtain satisfaction and plea-
sure from doing an activity with others [Bordenave, 1994].
Different theories on participation reflect in HCI with move-
ments from the more traditional efficacy-oriented method
of user-centred design (UCD), to more power-balanced ap-
proach like co-design, and the even more “empowering” ide-
ology of participatory design (PD) - each of them carrying
their own methodological challenges.

Challenges around participation and power balance be-
come greater when design is to be performed with vulnera-
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ble groups, like minorities, elderly people, and children. Ac-
cording to Druin [2002], who has performed longitudinal
projects on designing with children, their participation is lim-
ited by the adults’ view that they are incapable of making rele-
vant contributions. Thus, their voices end up being replaced
by those of their legal guardians or teachers, when in edu-
cational settings. Typically, they are involved in the initial
phases of ideation, but rarely take part in actual decision-
making about the artifacts [Landoni et al., 2016]. In this
sense, Read et al. [2016] criticise some studies which claim
to conduct Participatory Design (PD), but limit children’s
participation to short specific sessions, which prevent them
from exchanging experiences with designers as well as from
having a direct say about the result of the design process.
Frauenberger et al. [2015] point to the need for studies about
designing with children to be evaluated not only with regard
to tangible results in the artifact’s design, but also regarding
their epistemology and the values children experience during
the process.

In this paper, we apply a theoretical model which com-
bines several theories on children’s participation with chil-
dren’s roles in PD to a design process with children from
a rural school in Brazil. This work extends a previous pub-
lication [Morais et al., 2022], at the Brazilian Symposium
on Human Factors in Computing Systems, in 2022, where
the model was presented and we illustrated how it could be
used as a theoretical framework for analysing children’s par-
ticipation in design, helping to identify mismatches between
project goals and actual situations in the process (particularly
focused on decision-making); and to find ways of promoting
children’s autonomy. Here we apply the model, analysing a
whole set of data from one school of the project, and, draw-
ing on that, we create an extended model, with a new role of a
child as artifact designer. So, the main contribution of this pa-
per is the model built from literature and data analysed here
and it goals to contribute with research projects that develop
PD with children, by: serving as theoretical foundation, sup-
porting planning of activities and methods, and guiding the
qualitative analysis and interpretation of data.

In the next section, we present the model, based on rela-
tionships between theories on children’s participation and
children’s roles in participatory design. In Section 3, we
present our case study, with the results of the theoretical
model’s application. In Section 4, we present the extended
model and discuss the main updates. We conclude the paper
in Section 5, discussing the results of our case study, and
pointing out ideas for future work.

2 Model of Children’s Participation in
the Design of Digital Artifacts

The model we propose is rooted on the key theories about
children’s participation [Hart, 1992; Shier, 2001; Treseder,
1997; Lansdown, 2005; Kirby et al., 2003; Trilla and Camara,
2001], combined with roles of children in PD proposed in
HCT literature. In this section, firstly we present such theo-
retical foundations of our model, and then establish relation-
ships among them.
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2.1 Children’s participation

Participation can be interpreted as a result per se, or as a
processual strategy to obtain something [Bordenave, 1994].
Nevertheless, there is a certain consensus that participation
occurs when we are part of some social practice [Bordenave,
1994], especially when it is relevant for those taking part, and
they have a voice in decision making [Hart, 1992]. Exam-
ples of social practices include citizens’ claims for changes
in their neighbourhood; collective processes of development
of a digital game; and educational group activities - all of
which involve collaboration and different possible roles.

There are several theories that focus specifically on child
participation. They typically refer to people who are 0-18
years of age, and, accordingly, usual contexts of investiga-
tion are schools, community groups and other organisations
or informal groups, excluding families [Hart, 1992]. Shier
[2010] organised theories on children’s participation in eight
axes of analysis, including context, spaces and levels of par-
ticipation. In this paper, we focus on the theories pertaining
to the axis on levels of children’s participation.

In rural contexts, most studies about children’s partici-
pation use PRA (participatory rural appraisal) [Chambers,
1994] which is an extension of RRA (rapid rural appraisal).
RRA is a consultative approach to improve the researchers’
knowledge about the context through data collection and
analysis, for their own use. On the other hand, PRA aims to
involve people who live in the context of the research to par-
ticipate throughout the whole process of appraisal, by collect-
ing, analysing and using data for changing their own reality
through collective actions. In PRA the researchers (outsiders)
are facilitators of the process.

PRA has been applied with children with various goals,
such as finding means to create libraries for schools in Nige-
ria [Osuchukwu and Edewor, 2016] and validating it as a
low-cost method for identifying children who are socially
perceived as having disabilities in a community in Kenya
[Gona et al., 2006]. In Nigeria, PRA resulted in book dona-
tions which were distributed to all the rural schools in the
community, even those without space for a library. And in
Kenya, where the application of PRA resulted in an appoint-
ment that the PRA can serve as a base for rehabilitation based
on a community, as an alternative to more costly surveys, car-
ried out without the community’s participation. Despite these
applications of PRA with children, we did not find any mod-
els of levels of children’s participation.

As we focus on levels of children’s participation, one of
these theories, Hart’s Ladder of Participation [Hart, 1992],
adapted from Arnstein’s Ladder of Citizen Participation
[Arnstein, 1969] has had a key role in promoting research
in the field, through a document written for the United Na-
tions Children’s Fund (UNICEF). Hart [1992] argues that
children’s level of participation varies according to their de-
veloping motivations and abilities, and family and cultural
context. Hart’s Ladder of Participation [Hart, 1992] has three
degrees of non-participation, and the following five degrees
relate to genuine participation 2. Next, we describe the first

2Hart used the term genuine participation to differentiate his ladder’s
five degrees of participation from the first three degrees of non-participation.
So, genuine participation can be read as only participation, but we chose to
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three degrees:

Manipulation: children are consulted by adults, but do
not receive feedback nor share the process of analysis of their
drawings or opinions. In the end of the process, results are
presented by adults as if the ideas had been developed by
children.

Decoration: children wear certain clothes, sing or dance
in an event, but do not take part in its organisation, or under-
stand the causes. Children are used to bolster the cause, but,
different from Manipulation, adults do not pretend that the
cause is inspired by children.

Tokenism: children seem to have a voice in the process,
but their opinions are not truly taken into account. They do
not have a choice about the subject or how to communicate
it, and have little or no opportunity to formulate their own
opinions.

Some barriers for children’s participation go beyond di-
rect imposition from adults who manage the projects in
which they are involved. For instance, the endemic culture of
non-participation in society [Matthews, 2003] and children’s
choice between taking responsibilities in decision making
and playing through their childhood [Percy-Smith, 2005].
Shier [2001] presents the following reasons for children’s
non-participation: lack of confidence, low self-esteem, shy-
ness, previous experiences where they were not heard, and
lack of culture of participation.

For Hart [1992], the necessary requirements for a project
to be considered participatory are: children understand the
goals of the project; they know who took the decisions related
to their involvement and why; they have a meaningful (not
“decorative”) role in it; they volunteer for the project after it
has been explained to them. These requirements are reflected
in the next five degrees of the model, which refer to genuine
participation:

Assigned, but informed: first degree of authentic partici-
pation, where children are assigned a specific role and are in-
formed of the reasons for their participation and how it takes
place.

Consulted and informed: children are consulted and give
advice about projects or programs elaborated and executed
by adults. Children know how their contributions will be
used and are informed of the results of the decisions made
by adults.

Adult-initiated, shared decisions with children: adults
have the initial idea, but children are involved in every phase
of planning and implementation of the project. They are part
of the group of people responsible for decision making.

Child-initiated and directed: children have the initial
idea and decide how the project will take place, while adults
are available to help, but do not have a specific role in the
project. This situation is very common in children’s play,
where children determine their own rules, but rare in broader
projects, where adults tend to direct children.

Child-initiated, shared decisions with adults: projects
or programs are initiated by children and decision making is
shared with adults. Adults assume the role of ‘animating’>
and encouraging children’s initiative, and children can make

keep the author’s term.
3¢ Animator” is the term used in some countries to describe the kind of
professional who knows how to give life to the potential in young people.
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decisions from interacting with adults and learning from their
experience.

Hart’s Ladder of Participation [Hart, 1992] became a start-
ing point for the analysis of child participation, being sub-
ject to criticism and improvements over the years, includ-
ing revisions by the author himself [Hart, 2008]. Most crit-
icism refers to the representation in the form of a ladder,
which implies a growing sequence [Reddy and Ratna, 2002]
and value hierarchy [Boyden, 1997], which is not necessar-
ily the case: a rung of the ladder does not necessarily lead to
the next higher one. Furthermore, the order of the rungs is
problematic itself, as a process initiated and directed by chil-
dren should probably be the highest level of participation, in-
stead of children’s initiative with decisions shared with adults
[Ackermann et al., 2003]. Hart [2008] acknowledges some of
the criticism and adds new contributions, highlighting: the
need to think more broadly about how children participate
in society; the importance of adopting different theories to
evaluate children’s participation in projects; and the need for
new theoretical models.

Despite criticism, or building on it, several other re-
searchers evolved Hart’s degrees of genuine participation.
Treseder [1997] considers the same five degrees, but repre-
sents them in a circular, non-hierarchical way, arguing that
participation is dependent on the context and the categories
placed lower in Hart’s ladder are not necessarily faulty or
inadequate. Based on Hart’s ladder, agreeing with him that
children have many spaces in their lives where they should
be able to participate, Lansdown [2005] identified the follow-
ing types of broader, non-exclusive processes:

Consultative processes: adults acknowledge children’s
opinions and experiences, but initiate, direct and manage the
whole process without giving children the chance of control-
ling the results;

Participatory processes: initiated by adults, but counting
with children’s collaboration. Children can influence the pro-
cess and express their questions and doubts about its conduc-
tion;

Self-initiated processes: adults are facilitators, but chil-
dren control the process, with the power to take action and
determine which issues will be addressed.

Another theory which also builds on Hart’s ladder is from
Trilla and Camara [2001], classifying participation in:

Simple: children are present in the activities, being only
spectators or performing actions that were planned without
their intervention. They are seen as “recipients” of the activ-
ities.

Consultative: children have the opportunity to give their
opinions, however there is no guarantee that they will influ-
ence project decisions.

Projective: children are “agents” in the projects, which are
also theirs to plan and direct. This entails more commitment
and responsibility.

Meta Participation: children themselves ask, demand
or generate new spaces and mechanisms for participation,
claiming to have their voices heard.

Also based on Hart [1992], Shier [2001] proposed the fol-
lowing levels of children’s participation:

Children are listened to;
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Children are supported in expressing their points of
view;

Children’s points of view are taken into consideration;

Children are involved in decision making;

Children share power and responsibility in decision
making.

Shier’s model [Shier, 2001] also proposes three questions
to assess the degree of commitment for each level of par-
ticipation of a certain initiative, and how the organisation
must evolve to be more supportive of children’s participa-
tion: opening - are adults ready?; opportunity - are the re-
sources, skills and knowledge necessary for new procedures
met?; obligation - is there a requirement determined by the
organisational policy? Shier’s model [Shier, 2001] is repre-
sented as a matrix, with levels of participation as lines and de-
grees of commitment as columns, which maintains a certain
hierarchy but is more fluid than Hart’s ladder [Hart, 1992].

Kirby ef al. [2003] adapt Shier’s model excluding the first
two levels (children are listened to; and children are sup-
ported in expressing their views) and adding the level: chil-
dren make autonomous decisions. However, the authors
recognize that often children require adults’ contribution,
and decisions depend on structures and adults’ responsibility
and power. Kirby et al. [2003] visual representation moves
away from Shier’s pathway [Shier, 2001] towards a more cir-
cular model like Treseder’s [Treseder, 1997].

The typologies of children’s participation presented so far
can be visualized in the upper part of Figure 1, grouped by
colour and labels from 1 to 4. Hart [1992], Treseder [1997],
Shier [2001], Kirby et al. [2003] and Lansdown [2005] cat-
egories are placed under the four broader levels of participa-
tion proposed by Trilla and Camara [2001]: simple, consul-
tative, projective and meta participation [Trilla and Cémara,
2001]. The last rung of Hart’s ladder [Hart, 1992] and the
level proposed by Kirby et al. [2003] are situated between
projective and meta participation, given that children tend
to demand new spaces for participation when they initiate
projects autonomously. Children’s roles at the bottom of Fig-
ure | are discussed in the next section.

All of these theories on children’s participation, despite
dating of the decades of 90 and 2000, remain important and
consolidated sources of reference. Particularly, the specifi-
cation of roles of adults and children, and the recommenda-
tions for promoting higher levels of children’s participation,
are important contributions for projects seeking to effectively
implement Participatory Design (PD) in the design of digital
artifacts with children.

2.2 Participatory Design with Children

Participatory Design emerged in the 1970’s in Scandinavia,
from the partnership between unions and universities, as a
reaction to the unemployment caused by industrial automa-
tion in factories. In this context, PD disseminated the respect
to the worker’s previous knowledge, involving them in the
decision-making processes in the design of systems that they
would use once finished [Spinuzzi, 2005]. Ehn and Kyng
[1991] argue that the context in which PD started had el-
ements that contributed to the discussion about democracy
in a group, organisation and social levels, for instance that
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workers had excellent education, high syndication levels and
adherence to marxism and a political ideology.

After the initial experiences, PD was used with different
purposes, including in projects with children. It had three
main trends: The first is the typical trend that aims at the
project’s success, by including end users in the construction
process; the second is that children are entitled to shape the
design of technologies they (and their peers) will use; the
third is that children can benefit from the choices they make
and from the learning they will have during the process, from
the process in itself as well as from the technology control
[Antle and Hourcade, 2022].

The current societal power structure is that children have
to learn it all, and adults know everything to teach them.
PD emerges as a possibility to provide democratic experi-
ences to both adults and children, enabling them to exchange
knowledge while interacting in a better balanced power fash-
ion. However, even in such settings, researchers-designers
struggle to give up the deeply rooted paternalistic attitude
which springs from the perception that children are unable
to provide valid contributions [Druin, 2002]. This percep-
tion, along with the fact that ethical requirements are more
complex when doing research with children, often make
researchers-designers resort to parents and guardians for con-
sultation about the children [Druin, 1999].

With respect to the participation of children in PD, Druin’s
work [Druin, 2002] is pioneer in the area, categorising chil-
dren’s participation roles in technology production processes
as: users, testers, informants, and design partners. As users,
children interact with an already developed artifact, at the
beginning or at the end of a design process, while being ob-
served by researchers, who aim to understand the factors in-
volved in the child-technology interaction, to, for instance,
develop another artifact that bears refinements on the one ob-
served. As testers, children test low, medium or high fidelity
artifacts not yet made available to other users outside the de-
sign process, while designers analyse the interaction in order
to support the development of improvements of functionali-
ties. As informants, children work as consultants, providing
ideas and opinions during the design process, while adult de-
signers decide what to do with such information. As design
partners, children contribute with ideas during the whole pro-
cess, since they are considered to be important actors in the
project, thus establishing a collaborative relationship with
the adults and corroborating to mutual learning.

In the specific case of the educational context, Druin and
Fast [2002] designed some roles of children in PD too. As
learners, children explore, contribute and understand the in-
vention process, similar to a classroom work. As critics, chil-
dren recognize positive and negative points in inventions
and can suggest changes, similar to informants. As inventors,
children suggest new ideas for inventions, with the expecta-
tion that adults develop their ideas. As design partners, in
an educational context, it is expected that children act sim-
ilarly to the general context, sharing power decisions with
each other and adults.

Based on Druin’s work [Druin, 2002], other researchers
have contributed both to the roles taken on by adults as well
as to other possible roles for children. Yip et al. [2017] have
drawn attention to the roles taken on by adults. When chil-
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dren are design partners, so are adults, but when children
are users, testers and informants, adults are, respectively,
observers, test facilitators and interpreters. Such dyads are
based on anthropology, psychology and sociology. The part-
nership process is dynamic, and it is necessary that adults
seek an equilibrium with children in all roles taken on during
the design process. To that end, the authors have proposed
the following dimensions: facilitation, relationship building,
design-by-doing, and elaboration. From the authors’ perspec-
tive [Yip et al., 2017], facilitation is the most frequent role
by adults; relationship building may be the most unbalanced,;
and the last two are the most balanced, with adults and chil-
dren sharing demands and ideas. Adults’ roles bring the in-
tergenerational theme to the core of the debate, as well as
the projective category of theories on child participation (see
Projective column in Figure 1), with power sharing in the
decision making between children as adults.

Besides the roles suggested in Druin [2002], other chil-
dren’s roles in PD were proposed, namely: process design-
ers [Schepers et al., 2018], co-researchers [van Doorn, 2016]
and protagonists [[versen et al., 2017]. As process designers,
children have power over process adaptations, moderating
or performing activities moderated by adults. According to
Schepers et al. [2018], authors that proposed this role have
not specified the adults’ role, although they state that the de-
sign process is an intergenerational activity. Thus, in this pa-
per, we use the term “process co-designer” for both adults
and children.

As co-researchers, children contribute by analysing data
collected from their own practices [van Doorn, 2016]. As pro-
tagonists, they autonomously execute the whole design pro-
cess, developing reflection skills about the technology and
design abilities [Iversen et al., 2017]. When children are pro-
tagonists, adults encourage them to be the main guides of the
process.

Several studies were performed in rural global south con-
texts (e.g. Kam et al. [2006], Lamichhane and Read [2020]),
but only the work of Hussain [2010] brings considerations
about child roles, which is the focus of our research. Hus-
sain [2010] interviewed rural Cambodian children who used
prosthetic legs in order to build better prosthetic legs from
an understanding of their pains and needs. Children were in-
vited to draw or write their opinions and wishes about their
prosthetic legs, and give their feedback about prototypes de-
veloped by the researchers.

From this study, Hussain [2010] generated a design par-
ticipation ladder, based on Hart’s Ladder [Hart, 1992] and
Druin’s roles of children in PD [Druin, 2002]. For Hussain
[2010], children can be included, when they are observed
while testing products or prototypes, but are not given many
opportunities to share views on needs and desires; consulted,
when they are asked about their needs and desires, but are
not directly included in the design process; and empowered,
when they learn design skills and take part in developing
new solutions. When children are only included, adults are
the ones consulted to make decisions; when children are con-
sulted, adults put efforts into finding ways for children to
express their views according to their culture and level of
development; and when children are empowered, adults put
great effort into seeking and understanding children’s opin-
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ion, and giving real possibilities for children to influence the
end product.

In the case study, as children were only interviewed about
their needs and the prototypes, and invited to draw about
their prosthetic legs, they were only included and consulted.
Hence, the author did not analyse situations of children’s em-
powerment. Subsequent works of the author have not pur-
sued the investigation of child roles based on Hart’s ladder -
instead they moved on to studying what they called “psycho-
logical empowerment” [Hussain et al., 2012].

Hagen ef al. [2012] and Alhatem [2019] systematize the
four roles proposed by Druin and Fast [2002], of the child
as user, tester, informants and design partner, as well as the
three from Hussain [2010],0f the child as included, consulted
and empowered. Hagen et al. [2012] and Alhatem [2019]
agree that when children take on the role of design partner
they are empowered and when they are users they are in-
cluded. However, the authors do not agree in their under-
standing of the roles of testers and informants. While testers,
Alhatem [2019] interpret them as being included, while Ha-
gen et al. [2012] consider them to be consulted and while in-
formants, Alhatem [2019] interpret them as consulted, while
Hagen et al. [2012] consider them to be empowered. In our
point of view, we agree with Alhatem [2019], since while
testers, the children do not express themselves freely, are not
consulted but included, and as informants they do not have
the decision making power, and are thus not empowered, and
only consulted.

All of the roles of children in PD presented in this section
are shown at the bottom of Figure 1.

2.3 Model from theory

Our theoretical model (initially proposed in Morais et al.
[2021Db]), shown in Figure 1, relates the constructs originated
in children’s participation typologies (Section 2.1) and the
roles played by both children and adults in the design process
(Section 2.2). The goal of the model is to contribute with re-
search projects that develop PD with children, by: serving as
theoretical foundation, supporting planning of activities and
methods, and guiding the qualitative analysis and interpreta-
tion of data.

When the child is included as a user, a learner or a tester,
their participation is simple. In other words, they are assigned
a function and carry them out, while researchers/designers
watch them and take notes or guide/facilitate the test. In the
educational context, they demonstrate that they are learning
something or doing a task oriented by an adult, like a class-
work. When the child is consulted as an informant, critic or
inventor, their participation is consultative, since in this role,
they are only consulted to talk about the artifact under de-
velopment, but do not have power to make decisions like
adults. When they are empowered as a design partner or co-
researcher, their participation is mainly projective, since in
those conditions they have more responsibility than in other
roles, but do not demand new participation spaces.

Some roles taken by children are located on the borders
between children’s participation levels. One such example
is when the child is a process co-designer or a protago-
nist, since their participation may be projective and/or meta-
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Simple

Consultative

Projective

Metaparticipation

1.1 Assigned, but informed
(children receive a function and are
informed of the reasons)

1.2 Consulted and informed
(children give advice for the project
and know how they will be
considered)

1.3 Adult-initiated,
shared decisions with
children

shared decisions with

1.5 Child-initiated,

adults

2.1 Children are
listened to

2.4 Children are involved in
decision-making processes

1.4 Child-initiated and directed

2.2 Children are supported
in expressing their views

2.5 Children share power and
responsibility for decision-
making

2.3 Children’s views are
taken into account

autonomous decisions

4.1 Children make

3.1 Consultative Processes

(adults recognizing children opinions,

but initiate and manage)

3.2 Participatory Processes
(adults initiate, but children
collaborate, express themselves
and results)

(adults as facilitators and
children manage from the start)

3.3 Self-initiated Processes ’

5.1included 5.2 consulted
5.1.1 user 5.2.1 informant
5.1.2 tester 5.2.2 critic
5.1.3 learner 5.2.3 inventor

5.3 empowered

5.3.1 design 5.3.3 process
partner co-designer
‘ 5.3.2 co-researcher ’ ‘ 5.3.4 protagonist ’

Figure 1. Theoretical model with child participation typologies and children roles in PD. The theory of Trilla and Camara [2001] is represented in the four
larger boxes. The elements labelled with 1 refer to Hart’s theory [Hart, 1992]; with 2, to Shier [2001]; with 3, to Lansdown [2005]; with 4 and the last three
with 2 (2.3, 2.4 and 2.5), to Kirby et al. [2003]; and with 5, roles of children in PD [Druin, 2002; Hussain, 2010; van Doorn, 2016; Iversen et al., 2017;
Schepers et al., 2018].
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participatory, due to the fact that they have more responsi-
bility and share decision power with adults, and thus may
demand new participation spaces, this being one of their ob-
jectives as protagonists. In these cases, they are empowered
too.

While there is a greater concentration of children’s partici-
pation levels in the consultative and projective types (Figure
1), the majority of children’s roles in PD concentrates on pro-
jective participation. We can also observe a growing interest
in children’s roles to promote more autonomy, since the roles
proposed by more recent works (process co-designer [Schep-
ers et al., 2018] and protagonist [Iversen et al., 2017]) fit in
meta participation.

For researchers who want to use the model to apply PD
with children, we pinpoint the importance of considering the
best type, level and child participation role for each context
of application of PD with children, instead of trying to de-
termine the levels and roles that promote children’s auton-
omy the most, or building a hierarchy of roles, regardless of
each project’s goals. It should be noted that meta participa-
tion tends to be more seen in child play [Hart, 1992], without
goals or well-defined criteria to design an artifact. Further-
more children may execute, with more or less satisfaction, a
role and participation level in different contexts, or due to
personal characteristics.

Such remarks are important so that we do not impose re-
sponsibilities that are too heavy for children to bear, but in-
stead, practise attentive listening to their ideas, opinions and
demands, including when those refer to new leisure spaces
and/or participation.

Although we have found works in the rural context, they
did not emphasize the children’s participation level, nor the
children’s roles. The work closer to ours was that of Hussain
[2010], despite the fact that its focus is a psychological em-
powerment model.

3 A Case Study

In order to validate a possible use of the proposed model,
we present how it may be employed for qualitative analysis,
applying it to video data collected from DEMULTS-Campo.
DEMULTS-Campo is an action-research [Merriam and Tis-
dell, 2015] project* based on a historical cultural approach
[Morais and Rocha Falcao, 2019] [Morais et al., 2021a];
[Peres et al., 2020] and is organised as interventions through
communities of practice formed by students and researchers,
with the goal of co-designing and co-developing digital edu-
cational artifacts. In this process, students are encouraged to
develop their computational thinking, design abilities, self-
management and autonomy, besides learning about the spe-
cific contents of each artifact. DEMULTS-Campo is strongly
aligned with the ideology of Education of Rural Areas, seek-

4DEMULTS’s project works with children and teenagers with participa-
tory design to design and develop digital educational artifacts. DEMULTS
is a acronym which means Educational Development of Sustainable Mul-
timedia, or in portuguese: Desenvolvimento Educacional de Multimidias
Sustentaveis. In that project we worked, since 2011, in schools in urban ar-
eas, and, since 2017, works in rural schools. More informantion about the
project including the cycles of action research can be accessed at https:
//demults.com.br/
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ing to promote the active participation of children from rural
schools in the development of educational digital technolo-
gies which could be used in their contexts.

3.1 Data Collection and Analysis

The data corpus analysed with our theoretical model comes
from an intervention structured as cycles of action-research
of the research project DEMULTS-Campo in schools. Data
analysed in this paper come from an intervention performed
in a rural middle school located in a rural town in the north-
east of Brazil, which were chosen because they followed the
guidelines of the model of Education of Rural Areas. This
choice was defined with municipal education administration,
which also gave us support with transport for researchers.
The town has a strong historical bond with sugarcane plan-
tations, which can be seen in its flag that has a picture of
sugarcane. The school was very close to the sugarcane mill,
whose lands spread in the town and its outskirts.

Twenty sessions took place, during 19 weeks in 2019 (only
one meeting took place in 2020, before the interruption of the
activities due to the COVID19 pandemic). The activities took
place in the opposite term from regular classes, with 3-hour
sessions. The project asked for schools select 90 students (45
for each one), but our meetings began with about 30 students
in each school shift. Additionally, some children dropped out
during the process. In the end, there were 10 students in the
morning group and 27 students in the afternoon group. The
students were recruited by the school administrators from an
inclusive perspective, i.e., considering diverse profiles. The
quantity of students in each subgroup was defined as the pro-
cess developed. There were subgroups with up to 8 students,
except one of the afternoon school (LimpezaPlay) which was
built from a merge of two groups and because of that there
was 11 students.

We were five researchers (from Pedagogy, Computer Sci-
ence and Design). Two researchers helped students with pro-
gramming. In the morning group, each researcher worked
with a group of 5 students each, which developed games
about harvest season and sugarcane off-season. In the after-
noon group, one researcher worked with the group which
developed an app (about organic garden), and the other one
helped the other three groups which developed games (about
selective garbage collection and compost). The other re-
searchers moved between the groups. Schoolteachers were
not directly involved, but three technician (practitioners) in
agroecology helped students and researchers to understand
the science behind the students’ discourse about their previ-
ous experiences in the rural context. They already had pre-
vious agroecology practices in the school with the students
with organic gardens and a composter. The goal of the arti-
facts was to be used in the students’ lives and by other stu-
dents in rural schools.

The three agroecology technicians and the five researchers
collaborate with all groups according demands of students,
except programming researchers who had main groups to col-
laborate, but also supported the others. The Table 1 presents a
summary with activities shift of the sessions, type and name
of artifact, numbers of children with IDs (of the children that
appear in the results of this paper) used in analysis process
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and who was the researcher responsible for programming
support them. In line with ethical guidelines, the identities
of participants are not disclosed, thus only initials are used
in the transcription indicating if the speaker is a student (S),
a researcher (R) or a agroecology technician (T).

The following ethical procedures were taken. First of all,
the lead researcher got in touch with the school administra-
tors and presented the project. They formally agreed for the
school to take part and were responsible for recruiting the
students. The project was also presented to the students, who
were free to opt in or out. For those who agreed, an informed
consent form was sent to parents or legal guardians. The form
adheres to Brazilian norm 466/20125 of the National Health
Council on research with human beings, presenting the re-
search goals, duration, activities and location. The risk for
volunteers was considered low, only related to the possibil-
ity of discomfort, but still students were guaranteed the right
to opt out at any time without any kind of consequence. Only
students who brought the signed consent form could partici-
pate in the research. The one student who was over 18 years
of age signed his own Informed Consent Form.

During the process of development of the digital artifacts,
we used as data collection instruments: field diary (written
and audio notes from participant observation); interviews
with participants; students’ drawings, photographs and video
recordings. However, for the purpose of this case study, data
analysed comes only from video recordings of students per-
forming the activities®. The transcriptions of video record-
ings presented in this section include participants’ speech, as
well as non-verbal cues such as body posture and movement
and manipulation of objects. The signs in Table 2 are used to
enrich the transcription of speech.

We used interactional analysis [Jordan and Henderson,
1995] to investigate how participants interact with each other
and with objects and interfaces throughout the development
ofthe digital artifacts. Interactional analysis, proposed by Jor-
dan and Henderson [1995], aims to investigate human inter-
action in the environment in which it takes place, having one
of'its analysis focuses precisely on the participation structure,
which investigates how much the participating subjects par-
ticipate in a common task and a focus of attention [Jordan
and Henderson, 1995]. This is in line with our unit of analysis
which was child participation, focusing on the structures of
participation, analysing who has more (or less) power in de-
cision making processes. In the case presented in this paper,
through video analysis (considering gestures, postures and
speeches, according to the method of interactional analysis),
we coded interactions between children and adults to anal-
yse child participation, using the categories of the proposed
model, within a deductive approach. We note that, although
DEMULTS-Campo’s structure in communities of practice
aims for students’ participation, it was not conceived nor per-
formed based on the theoretical model of child participation
used for analysis.

Shttps://conselho.saude.gov.br/resolucoes/2012/Reso466.pdf

9The videos were only of the children interacting with us and with each
other during the sessions (with an external camera). For the data analysed
and presented in this paper, we did not use a screen recorder software.
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3.2 Analysis of Children’s Participation

The phases of each DEMULTS cycle are shown in Figure
2. These phases have been adjusted from various school
interventions within the context of the project, which has
been conducted since 2012. In this section, we describe each
phase and analyse child participation from the theoretical cat-
egories of the proposed model, considering the original goals
of the project in each phase with regard to participation and
contrasting such expectations with actual levels of participa-
tion.

Considering the definition of the process as a whole, child
participation can be classified as simple, as children are pre-
sented to a predefined process with a fixed structure, and in-
formed about the phases. However, going into each phase
of the project, or even analysing specific activities, we found
different levels of child participation, as discussed in the next
sections. Due to the nature, duration and quantity of activities
during the ideation phase, there are more decision-making
episodes in this phase

3.2.1 Invitation and Presentation

In order to form the group of students to participate in the
project, the administrators of the school invited students with
different profiles. In the first meeting, the research team ex-
plained the project to students, including the goal of devel-
oping educational digital artifacts, and the schedule for the
activities. In a dialogue circle, children were encouraged to
share their expectations and ask questions. In the following
session, a braindrawing activity ? was conducted where chil-
dren were asked to express their conceptions about technolo-
gies, digital technologies and their use in daily life. TVs,
computers, refrigerators, stoves, stereos, and more frequently
smartphones emerged from this activity.

The activities in this phase were important for students to
experience having their voices heard and power in decision-
making, since in the end of braindrawing they discussed and
reached a consensus about which drawing best represented
the group’s understanding about technology. The braindraw-
ing activity revealed that students have access to digital and
analogic technologies, deconstructing the idea that rural ar-
eas are places of backwardness, lacking any type of technol-
ogy.

In this phase, we expected children’s participation to be
consultative, with children assuming the role of informants,
since they would be asked to express their expectations for
the project (orally or drawing), so that researchers could un-
derstand their characteristics and background and plan the
activities of the following phases of the process.

Many children did not feel at ease to give their opinions
during the meeting, keeping quiet, and also many of them
needed assistance in braindrawing, because at first they did
not understand the activity. Therefore, their participation
was, as expected, consultative, because they were helped
by adults to express their ideas in the dialogue circle and
braindrawing, and the main role was informant, because the
ideas were important for adults to start understanding the con-
text.
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Table 1. Groups of students and their respective shift, artifacts and programming researcher

Activities Type of artifact | Name of the artifact | Number of children | Main researcher
shift developed (with ID) of programming
involved (with ID)
Afternoon App MyHorta 8 students, including S1, | R1
S2, S3, S4, S5, S9
Afternoon Game LimpezaPlay 11 students, including | R2
S6, S7, S8, S10 e S11
Afternoon Game EcoRural 8 students R2
Morning Game A Fazenda escon- | 5 students R1
dida
Morning Game (Without a name, | 5 students R2
but about sugar
cane cultivation)
A 4
Concephual Production Tests

Invitation and . _
Presentation | I‘ Immersion H Delimitation H Ideation
y

Figure 2. Phases of the process of development of educational digital artifacts conducted within the action-research project.

Table 2. Signs used in transcription

Sign Mean
CAPITAL LETTERS Emphasis
Il Simultaneous utterances
: Long vowel
(0) Subject’s activity
/] Cut in transcription

3.2.2 Immersion

The goal of this phase was to encourage children’s explo-
ration of their own social and cultural context, while also al-
lowing researchers to better understand children’s daily life
and the problems they face. So, the first activity planned was
to have students perform interviews with their family mem-
bers. The interviews’ script was built with the students and fo-
cused on their family’s routine and how they conquered their
territory for planting and living. Then, in groups, students
discussed the results of their interviews and were asked to
draw storyboards to represent one or more activities related
to their family’s routine. Storyboards were used in this phase
considering that they could be further developed later in the
project, as scripts for digital games.

The investigation about the history of the territory where
the students live is linked to the Education of Rural Areas’
ideology, seeking a connection with the ethics and values of
the rural population. The history of how the land was con-
quered by the families presents conflicts that reveal the dif-
ference between the interests of small farmers and those of
big industries. By bringing this into light, the goal is to bring
children closer to their territory’s history to strengthen their

identity and sense of belonging, valuing the idea that they
can have life projects in the places where they live.

For the activity of building the interviews’ script, we ex-
pected child participation to be projective, since students
were invited to write the script together with the researchers,
assuming the role of design partners. As for the storyboards,
children were expected to discuss among themselves and
bring elements from the interviews to the stories.

Children who participated in developing the interviews’
script indeed had projective participation, as expected, act-
ing as design partners. However, we observed that several
children had very little participation in defining the inter-
views’ scripts, and conducting and analysing the interviews.
We believe that this might be due to the hierarchical structure
of the educational model, and also some children’s personal-
ity. Children who did not participate in creating the scripts,
but performed interviews with their family, had simple par-
ticipation, with delegation with information since they be-
came learners, because they did the activity as homework.

Within projective participation, the storyboard activity
was guided by adults, but children were autonomous to cre-
ate their stories based on their everyday life. During this
activity, adults helped children, asking questions to stimu-
late children’s creativity and reflection, but leaving the de-
cisions about the storyboards entirely to them. As children
were expected to make autonomous decisions, and not in
conjunction with adults, they cannot, in this specific activity,
be characterised as design partners. So, for situations where
adults guide the process, but children make autonomous de-
cisions about the artifact, we found no corresponding role
in the model presented in Section 4. Therefore, we create a
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new role called artifact designer. An example is illustrated
in the following excerpt of a researcher’s field diary: “a stu-
dent guided the construction of the story, but when some of
his peers suggested changing one characteristic of the story-
board, he and the other peers agreed”.

We also perceived situations of self-managing, where chil-
dren made decisions about tasks within the groups. We could
see this as children acting as process co-designers at the level
of group work organisation, but they did not make decisions
at the level of phases of the process (as this was not a pos-
sibility in the context of the project, which had predefined
phases).

To sum up, in the immersion phase, the expected projec-
tive participation did occur more frequently, with children
assuming different roles in the different activities. Addition-
ally, the consultative participation was observed too.

3.2.3 Conceptual Delimitation

From the problems and routine situations identified in the Im-
mersion phase, the Conceptual delimitation consisted of in-
tegrating students’ previous knowledge (rooted in their daily
life in rural areas) with scientific and curricular contents
which could be aggregated to the digital artifacts. From this
phase on, the agroecology technician played a key role in
integrating practical knowledge students already had about
planting and harvesting, with scientific and curricular con-
tents. Through discussions with the students, researchers
sought to encourage reflections and also learn more about
students’ interests and potential problems to be addressed in
the rural context. The problems from students’ life were or-
ganised in categories, generating topics that formed the start-
ing point to defining the themes of the digital artifacts to be
developed. This phase also included a guided tour given by
the technician to the agroecological garden with a composter,
kept in the school yard. What is planted there is used in the
school kitchen.

The agroecological garden in the school is an approxima-
tion with the goals of Education of Rural Areas, because
there the children could learn, research and practice plant-
ing without pesticides, which represents a healthier and more
sustainable model of production than practised by large in-
dustries.

Children’s participation in this phase was expected to be
projective, with adults guiding the process, but with students
with decision making power about the concepts and prob-
lems they would address in the artifacts. In practice, the pro-
jective level of participation was confirmed, as researchers
only determined that the product would be a digital artifact
(mobile application, game, tangible interface with Arduino
board, etc.), with the goal of strengthening Education of Ru-
ral Areas. But within this scope, children were free to present
problems and solutions. In this sense, children acted as de-
sign partners.

3.2.4 Ideation

In this phase, students made choices about the artifact
they would develop, choosing the type of artifact, drawing
sketches, and writing scripts and storyboards. Five groups
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opted for digital games, and one group for a mobile applica-
tion. During the next phase (production), very often children
came back to adjust or complement their sketches, scripts
and storyboards. For this reason, in our analysis, we consider
the activities of ideation independently of the phase during
which they were executed. The alignment with the Education
of Rural Areas in the activities of ideation, could be observed
since the participative process that begins with adults and
ends with children proposing democratic spaces of voting,
debate and consensus; and goes up to the artifacts contents.
Another point worth mentioning is that the alignment with
the Education of Rural Areas happened when agroecology
technician T1 was explaining about the harms of chemical
pesticides and the benefits of natural repellents. S1 said, at
the time “we saw this when we visited MST (Landless Work-
ers’ Movement)”. The MST is one of the cornerstone move-
ments of Education of Rural Areas and is widely attacked
by agrobusiness representatives. It was based on meetings
among several movements that defend land reform, includ-
ing MST, that the first legal cornerstones of Education of
Rural Areas. Due to this reason and due to the fact that chil-
dren were building knowledge as they were developing arti-
facts, their knowledge stemming from previous knowledge
exchanges with this movement shows an alignment with a
project for Education of Rural Areas. S2 and S3 said that
the main change of the project in their lives is that they will
now stimulate and help their family members to cultivate an
organic vegetable garden and composting, since they have
now studied it and know how to help and that their family
members already do it, but it is not as well taken care of as
the one at school. S2 also mentioned how it could be of fi-
nancial help, since they have already heard their mother say
that she spends too much with food. In this sense, there is not
only an alignment, but a strengthening of the political project
of Education of Rural Areas.

The expectation for these activities was that children
would have a projective participation, being design part-
ners with the researchers, sharing decisions about the ar-
tifacts. However, while analysing the data, we observed
various levels of participation and children’s roles, such
as learner, critic, inventor, design partner, and process co-
designer, exemplified in this subsection.

Besides those, the role of artifact designer also emerged,
characterised by a higher level of children’s autonomy with
respect to the adults. This role was more frequent than the oth-
ers in data analysis. It could be observed in the decision about
whether the artifacts would be games or apps, up to the deci-
sions about which elements would be present in each screen,
as shown in the examples in the following. In the App group,
a student came up with the following idea, without adult in-
tervention: “we could build an app about vegetable gardens”,
in the sixth meeting. In this circumstance, she could be tak-
ing on the role of inventor, if the artefact were developed by
adults or other children. However, since she will be part of
the development team, the role that better describes her par-
ticipation is that of artifact designer. In the eighth meeting,
the group discussed the interface, as follows.

1. ((S4 handles the mouse. She is between R1 and S5, who
look intently at the screen))
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2. RI1: Very good. And so what? What did you imagine for
this first screen? We would only show the name? There
will be something else, no?? (gestures and looks at the
students))

3. S4: there is (inaudible) ((looks at the partner)) there is
something that one can press immediately

4. R1: press immediately?

5. S4: as in enter.. ((looking at R1))

At this point we can see the roles of facilitator and encour-
agement provider of the researcher when guiding the process
with trigger questions, avoiding influencing the children’s de-
cisions about the artefact. In this case, the children make de-
cisions autonomously. This has also occurred in the game
LimpezaPlay, as follows:

1. (( S6 and R2 are standing up, behind S7 and S8, who
are sitting down in front of the screen, mouse and key-
board))
S6: this is kind of crazy
R2: Are you missing something?
S6: she could answer that.
R2: What thing?
S6: when she spoke.. It is::[[
S8: “what do I need to do?” She could answer.
/!
9. R2: humrum.. What do you think, S7?
10. S6: But if she thinks it is ok like that [[
11. S7:itis like.. I think it is alright (inaudible)
12. R2: sorry?
13. S7:itis ok if I may add one thing ((looks at R2))
14. R2: You mean, may I add another thing so that I is ok?
15. S7: ((averts his look, as if thinking about it and nods

yes))

e A o

Here we can see S6 taking on the role of critic, at first,
acknowledging a problem (line 2), and then S6 and S8 sug-
gested an improvement as inventors (lines 4, 6 and 7). Here
S6 is not a design partner, since who makes the final decision
is S7, who, due to that, takes on the role of artifact designer.
Adult R2 also does not take the role of design partner, but the
one of process designer, since they only guides the process
(lines 3, 5 and 9) helping the children to express themselves
(lines 4, 6 and 7). In this case, the children made decisions
autonomously, but one can see an unequal power relation-
ship amongst them, where S7 has more power than S6 and
S8 over the final definition. This is due to the fact that the
contents produced so far was, in its majority, the result of
S7°s work. We interpreted this fact as an example of acknowl-
edgement amongst the children that those who have more
participation in the authorship, have more authority over the
decisions. S6 and S8’s participations are on the border of the
consultant and projective levels. Thus, previous participa-
tion tends to create more responsibility and participation.

In the following moment, R2 takes on a more professorial
role, requesting an activity out of the face to face encounter,
as follows: “I think that you may start thinking about this un-
til Monday, to get here with a more consolidated discourse”.
In this case, the students were learners, exercising simple
participation, upon being made aware of the goals, they ex-
ecuted an activity delegation by the adult. Simple participa-
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Figure 3. Technicians and students co-creating a dialogue between charac-
ters for a game.

tion, different from the project standards in such cases, hap-
pened due to the fact that the adults managed deadlines and
only one researcher mediated the, up until then, three game
groups. This did not happen in the APP group, that had a
researcher fully dedicated to them. The children researched
autonomously and brought the results of their efforts to the
encounter. We interpreted this as a result of the leadership
proactive profile of some of the children of this group.

There are also records of adults and children taking on the
role of design partners. An example is when the agroecol-
ogy technician T1 discusses with S6 the role of the neigh-
bours of LimpezaPlay in a subsequent encounter. In this case,
S6 brings their contributions to the artefact, which demon-
strates a transition from the role they took in the previous en-
counter, the role of inventor, to design partner, gradually
taking on the co-authorship of the game.

1. T1: because composting in itself will precisely (inaudi-
ble) solo and:[[

2. S6: but after we put the composting process in, the soil
does not get better and healthier? ((looks at the techni-
cian))

3. T1: it generally is, is it not? It generally is... because
you will act in the sequel, is it not? About the issue (in-
audible) to put here[[

4. ((S6 and T1 point to the notebook while reading to-
gether))

5. S6: ((reads information written on a paper - inaudible))
with this composting process (inaudible) would be bet-
ter? Yes, much stronger and healthier [[

6. T1: and healthy. There you go. We are done.

The image above shows a collaboration between adult
and child, both of them pointing at the notebook. However,
through the dialogue, it is possible to observe a professorial
attitude from T1, who has the power of validating conceptu-
ally what was done by S6. This is necessary sometimes in
the educational context, since children do not always have
the necessary knowledge and are, while developing the arti-
facts, researching and learning about the concepts their arti-
facts carry with them.

There were also moments where children were process co-
designers, such as the one that happened in this same group,
where S10 suggests: “Let’s vote!”, in order to define some-
thing for the game; this can also be seen in another moment
where S11 arrives at the group and S7 says something on
the lines of: “he will draw, we will do this and you will do
that”, self managing the group’s internal activities, even with-
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out impacting the more structural issues pertaining to pro-
cess stages or deadlines. In the App group, the process co-
designer role was observed much more, since a leadership
and autonomy profile was much more evident, specially from
S9 and S1, as shown by the excerpt of a field diary below.

“S9 always stimulates a democratic vote in the interac-
tion... She never says: ‘ok, so this is it’. She always asks: ‘So,
people, what do you think?’. She looks at one by one. As peo-
ple nod in agreement, she says: ‘All right, so this is it.”” Here
we observe how the adults’ attitude may have influenced the
children to make decisions collectively and democratically.
We can also find excerpts where the adult researcher shows
that they have learned from an agroecology technician and
corrects a child with respect to the usage of orange skins
in composting. In this instance, the adult researcher was a
learner, which made it possible, in a second moment for him
to co-create with the child.

We have some evidence of non-participation, but none
linked to the categories of Hart [1992], which denote a us-
age of the time and image of the children, without making
it possible for them to have power in decision making. Our
records are of divergence between the adult and child activi-
ties, for instance, children drawing something that would not
be used in the game, only to let time pass by. We interpreted
this divergence due to the large number of children per adult,
which occurred more frequently in the games groups, which
had only one programming researcher adult for all children.

3.2.5 Production

The goal of this phase of the process is to prototype the arti-
facts (digital games or apps). To this end, all children were
presented to the block programming software Scratch’, ex-
cept one group which chose to develop a mobile app, and
therefore was presented to App Inventor® (also based on
block programming, but specific for creating mobile inter-
faces). There were no formal classes, but the researchers pre-
sented the main possibilities offered by the software tools
and more specific functions were learned by children on the
g0, according to the functionalities they needed to implement
(based on the storyboards), with the help of the researchers.

The project goals were to democratise the knowledge
about how to build technologies. It has an alignment with the
purpose of Education of Rural Areas because technology is
a reality for the children of rural areas, but they need to take
part in the process of building them, in opposition to only
importing or consuming from urban areas. Thus, children ex-
perienced the whole participatory process of developing an
educational game or app. It is very important for Education of
Rural Areas because didactic materials are majoritarily pro-
duced without participation of people from rural areas.

The interaction between students, researchers and techni-
cians in this phase is crucial, as they need to collaborate to be
able to develop the artifacts, which require knowledge about
programming, design and agroecology. It is common to cy-
cle back to the ideation phase during production, to make
changes to the narratives or interaction flow, but it already
was presented in the last subsection. So, here we present only

https://scratch.mit.edu/
8https://appinventor.mit.edu/
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what we found in production activities. In this phase, we ex-
pected projective participation, with students as design part-
ners.

During production, the most frequent activity was pair pro-
gramming, sometimes with the adult as pilot, when it was
necessary to demonstrate the practise of some programming
concepts to develop some specific feature; other times with
children as pilots, when they were experimenting program-
ming and design tools or after they had learned with adults.
Therefore, in the first moment, the level of simple participa-
tion was observed and the main role assumed by students was
learner, because the researchers taught about programming
and illustration, helping children to express their ideas.

As the process went on, children gained more autonomy
and started trying to solve programming problems with the
researcher. In this case, the researcher was not a teacher, but
a co-programmer or a design partner, because he or she was
trying to solve problems with the children. Such situations
were often perceived in moments of gameplay decisions. For
example, after a researcher gave his opinion about the dif-
ferences in the time needed for users in general to complete
the game challenges as compared to the developers of the
game, students in one group decided to invite a peer from an-
other group to test their game, so as to help them determine
the ideal time the players should be given to solve the game
challenges. Adults and children were involved, but children
calculated and decided the appropriate time.

Additionally, an episode worth mentioning involved the
same researcher who was mediating the activities of three
groups developing digital games with similar themes (recy-
cling and compost). Facing difficulties to assist all students
in programming and to keep the timeline of the project, the
researcher came up with the idea of integrating the games. In
order to guarantee a democratic decision, the researcher sug-
gested that children should vote. The outcome was to merge
two games and keep the third separate. This episode can be
classified as adult-initiated with full decision by the children,
which matches Kirby et al. [2003] category of children with
autonomy to make decisions (merging the games or not),
but within structures suggested and mediated by adults (the
voting). In this case, the role assumed by children was being
responsible for making decisions about their artifacts, while
adults were guiding the process - which was not found in
the theoretical model presented in Figure 1, and was also ob-
served in the immersion and ideation phases.

3.2.6 Tests

The last phase of the project consists of students conducting
tests of their prototypes with other people (typically peers
from other classes, who were not participants of the project).
Students present their artifacts to others, having the opportu-
nity to share, and ask them to try them out. In this process,
they are expected to observe and take notes of aspects to be
improved in the artifacts. Thus, students are expected to act
as co-researchers, collecting and analysing data. We could
not conduct this phase in the case study presented here, due
to the suspension of school activities caused by the outbreak
of the COVID 19 pandemic.
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4 Extended Model

The main contribution of this work is the refined model (Fig-
ure 4) that may be used by research works before going to
the field, in activities planning, or after that, in the analysis
of collected data. It is important to emphasize that the model
proposed here is an adaptation of the previously presented
model (Figure 1). In the model presented in Figure 1, the
roles of children in the PD are built from analysis focused
on the process as a whole. On the other hand, in addition to
contemplating this level of abstraction, we also included a
level of granularity in which we focused on activities that oc-
curred in each session, which brings greater specificity to the
presented results.

Therefore, the changes proposed here are made mainly
based on what we observed in the case study. On the other
hand, aiming to enable other projects to use the model, we
maintain the categories not observed in the case study, but
with specific markers that express the results of the present
study, which are: a black square for the categories that were
not observed in the case study; a black circle for those that
were observed in a different type of participation in relation
to the first model; and with a star, the new role of children in
the DP.

The main alteration on the theoretical model presented pre-
viously was the creation of children’s roles of artifact de-
signer in PD. This role’s creation was justified by the lack we
perceived in the other roles, and that prevented us from char-
acterising situations where the child has autonomy in artefact
creation, but not within the process, while the adult guides
the process and does not contribute with the artefact; they are
not process co-designers, since they do not have the power
to manage deadlines, nor to manage the process stages; nor
they are inventors, since they develop their ideas and not the
adults.

Besides this addition, some categories that were not found
in our records were marked from the model. Children’s roles
marked with a black square in Figure 4 were those of the
child as user and the child as co-researcher. The child as a
user was not seen due to the fact that we did not have artefact
tests finalised in our process. The child as co-researcher was
not seen since the children did not analyse data from their
own practices, although they did research quite a lot about
the artifacts.

The participation level of Shier [2001] ”children are heard”
was not observed in the case study, since this category as-
sumes that adults will not necessarily operationalize what
they hear from children, which does not go in line with the
project that aims that children develop their own ideas. That
is why it is marked with a black square in Figure 4.

Other alterations were needed in the category framing.
These are marked with a black circle in Figure 4. Based on
the data, we realised that children are supported to express
themselves not only as consultants, but with trigger questions
made by adults that guide the process, where children have
total autonomy on the decisions about the artifacts, and thus
are, often, better located in a projective participation.

We also realised that many autonomous processes are of
projective participation and not of meta-participation, since
in most cases children did not ask for new participation
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spaces. In truth, this occurred only once in the immersion that
arose from the idea that they had a closet in school so they
did not have to take their heavy rucksacks on rainy days, mak-
ing it easier to come to school. This could have motivated the
creation of new school participation spaces, such as a student
club, but since the project focus were on digital educational
artifacts, we decided to go down another track.

5 Conclusion

Although Education of Rural Areas needs participation of
people of rural areas to contextualise and build an education
model which considers their values and needs, there are not
many studies about the development of digital technologies
by students in this context. On the other hand, involving chil-
dren in the design process of digital artifacts is ridden with
challenges, since children are usually seen as incapable of
producing valid contributions. PD is a way to overcome such
challenges, and has, at its core, the intentional power sharing
between designers and representatives of the target audience
(children, in this case). However, PD may be strengthened
by children’s participation theories that are already consoli-
dated in the literature, and whose constructs may help with
defining methods to execute an adequate power sharing with
children in different contexts.

In this paper, we presented the application of a theoreti-
cal model built from the relationship between children’s par-
ticipation levels and roles of children and adults in PD, to
analyse data collected in an action-research project in rural
schools. We highlight the need of a mostly projective partic-
ipation, due to the Education of Rural Areas context, where
the project under analysis was inserted. During our analyses,
we have noticed a variety of levels and roles, but this level of
children’s participation was the most observed in the project
situations, with children and adults taking on the roles of de-
sign partners, especially in pair programming and in the con-
ceptual brainstorming realised during the conceptual delimi-
tation. We have also identified a frequent role for which we
did not find a correspondence in the theoretical model, when
children had total decision autonomy over the artifact, but
not over the process.

We have noticed that the involvement of children in the ed-
ucational context has the specificity that they, as representa-
tives of the target public of the developed artifacts, are still in
their formative process and do not possess the domain of the
problem, different from the application of PD in other con-
texts. Moreover, we have observed that the adults had some-
times a professorial attitude of approval (almost never of dis-
approval), of students’ proposals, and frequently an attitude
of process mediators. Such attitudes show a specificity of
the school context, where, as educators, adults wished to pro-
mote children’s autonomy, often abdicating from their own
voice so that the children could assume full authorship of the
artifacts built and learn, along the process, about agroecol-
ogy, programming and design.

This situation led to the fact that one of the most recurring
children’s roles does not fit adequately in any of the roles of
the theoretical model, since there was not, in its majority, arti-
facts’ co-creation between adults and children, which would
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Figure 4. Theoretical model with child participation typologies and children roles in PD. The theory of Trilla and Camara [2001] is represented in the four
larger boxes. The elements labelled with 1 refer to Hart’s theory [Hart, 1992]; with 2, to Shier [2001]; with 3, to Lansdown [2005]; with 4 and the last three
with 2 (2.3, 2.4 and 2.5), to Kirby ez al. [2003]; and with 5, roles of children in PD [Druin, 2002; Hussain, 2010; van Doorn, 2016; Iversen et al., 2017,

Schepers et al., 2018], including the artifact designer. The elements with a black square were not observed in the case study; with a circle, have been moved
between frames; and with a star, are new.
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have classified them as design partners. Neither have the chil-
dren guided the process, which would have classified them
as protagonists or process co-designers. In practice, children
had autonomy to create artifacts, but did not express their
opinions about the process, while adults helped them only
with time management and process stages, relinquishing the
decision-making power over the artifacts.

As a limitation, we point out that the cycle of the project
under analysis did not have any occurrence of meta participa-
tion (when children demand new decision spaces and guide
the process). This type of participation is more common in
children’s play without adult supervision, but we believe that
it does not occur much in intergenerational situations, due to
the adults” power concentration that gives limits to the chil-
dren’s autonomy. Such characteristics are related to the hi-
erarchical culture where intergenerational relationships are
based on society and the school context. Another limitation
of our study was the large number of children per researcher
in the games group compared to the app group. It is our be-
lief that the smaller this proportion, the greater the probability
that the adult will be able to mediate the idea of one child so
that the group can make a decision, as opposed to the adult
approving it and putting it forward.

In this case study, the model provided a theoretical frame
for data analysis or for planning participation levels and roles
of children in a project of PD in a rural educational context.
As future work, we intend to create guidelines for the Educa-
tion of Rural Areas, with phases, activities, roles of children,
levels of children’s participation and political goals of this
model of education. And then we intend to validate this in a
new cycle of action research. Applying the theoretical model
to different contexts of PD with children may lead to a more
robust proposal that brings together consolidated constructs
from the scientific literature so far, and evidences from em-
pirical research developed in the HCI community. This may
also reveal aspects or categories of child participation that
are specific to certain contexts, depending on culture, institu-
tions and social hierarchies.
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