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Abstract. We explore ways by which teachers act as intermediaries in information technology (IT) design with children
through analyzing three of our design projects conducted with schoolchildren and their teachers. In our projects the
teachers acted as informants and evaluators, but not as IT design partners, albeit they had a lot of decision-making
power as steering-group members of the projects. The teachers offered valuable understanding of children through their
general knowledge about child development and their knowledge of their class. Teachers also acted as valuable
facilitators in the design process, enhancing children’s participation in the design process. They also acted as advocates
of children and their learning. They considered children’s learning goals and fit with the curriculum and developed
their own skills and knowledge to serve children’s learning. Occasionally, they also acted as advocates of children’s
interests more generally; however, not in the sense of critical tradition.
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1 Introduction

When designing information technology (IT), it is pivotal to invite users into the design process. In information systems
(IS) research, user participation has been one of the central themes for decades [18]. Especially user participation has
been highlighted in the Scandinavian tradition [8] and more recent participatory design (PD) tradition [30]. The whole
existence of the discipline of Human Computer Interaction (HCI) has also been legitimized through the rhetoric on
‘representing the users’ [2]. These disciplines and traditions share the assumption that users need to be involved in the
design process. Another shared assumption concerns the need of various kinds of intermediaries to cater for users’ needs
and to facilitate users’ participation in the design process. In HCI, PD and IS research, there is on-going discussion related
to such intermediaries. Even during the early days of IS research, not only workers and systems designers were expected
to collaborate but trade unions were also needed [8]. In the more recent literature a variety of intermediaries has been
brought up [14][30][31].

Today, systems are no longer designed only for workers, their work practices, and the workplace, but instead for a
variety of people with a diversity of needs within an array of contexts of use (e.g. [16][18] [30]), e.g. for children [4]. The
Interaction Design and Children (IDC) research community has specifically concentrated on the research topic of IT
design for and with children. Within this community, IT solutions and design methods suitable for children have been
introduced, allowing and supporting children’s participation in the design process [33]. IDC researchers have also
contemplated on the role of other parties potentially needed in the design process. One such party is teachers, related to
whom a number of benefits and problems has also been identified. However, a careful consideration of teachers’ role as
intermediaries in IT design with children is still missing in the IDC literature. For such, the existing IS and HCI research
offers useful insights, enabling a systematic and nuanced examination of the topic.

This paper contributes by exploring ways by which teachers act as intermediaries in design processes with children.
By examining three of our previous projects in which we have carried out design together with children and their teachers,
we identify a number of activities teachers have been involved in as intermediaries as well as different roles teachers have
adopted in the design process with children.
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Next, we review the existing IDC literature addressing IT design with children and teachers’ role in that. Thereafter,
we present an analytical lens for making sense of the intermediary position of teachers, built on the existing IS and HCI
literature. Then, the research design and cases involved in this study are described, after which the empirical results are
outlined. We conclude by summarizing the results, discussing their implications and limitations, and identifying paths for
future work.

2 IT design with children and teachers

In IDC research the main aim is to create high quality IT for children, with children [33]. Especially children’s
participation in IT design has gained attention. The significance of the school context and teachers in design work with
children has also been acknowledged long ago. Especially when designing or evaluating educational technology, school
environment is a natural field setting and teachers a suitable expert group to be involved [7][22][23][27][32]. More
generally, IDC researchers have recognized that teachers are ‘significant adults’ in children’s lives [4][21][24]. Teachers
are needed for allowing design sessions in their classrooms [6]. This may involve teachers making changes into their
teaching plans [4][6]. Collaboration with teachers is important for fitting the design activities with the existing curriculum
so that the classroom time can be justified [4][7][28].

Part of the IDC community is relatively critical regarding teachers’ participation: they warn that teachers’ participation
may hamper children’s possibilities to take part in design as equal members [3][4][5][9]. Teachers usually are in charge
in the classroom and children are used to following orders and being tested by teachers, and this may be detrimental from
the viewpoint of design in which everyone’s expertise is to be valued on an equal basis and all are to contribute equally
[31[4]1[5][9]. Because of this, there have been suggestions for changing the power structures between teachers and children
e.g. by placing the design activities somewhere else than school, or by letting children start projects before teachers and
thus to become ‘experts’, able to teach teachers when they join the projects [6]. A similar type of approach has also been
utilized when giving children a possibility to teach teachers in use of new IT [22].

Positive findings regarding teachers’ role in the design process can also be found. Teachers can be invited as informants
or evaluators into the design process: they can offer information for the basis of defining suitable learning goals for a
design solution, and they can evaluate achievement of those later on [23][29][32]. Teachers can also take care of practical
arrangements [25] and help children to focus on design tasks [19][20][22]. They can collect data [4] and help children
and designers to understand each other [19][20][22]. They can comment on the planned activities and used language
[19]123][26][28] and participate in evaluating project results [20].

3 Analytical Lens

In the existing IS and HCI research, intermediaries have been called for to cater for users’ needs and to facilitate user
participation in the design process [13][14] [30][31]: e.g. in the HCI literature HCI professionals have been positioned as
needed advocates of users, who are to ‘represent the user’ both in presentational and political senses, i.e. to know the
users and deliver this knowledge to design and to speak if not fight for the user in the design process, as well as to facilitate
collaboration among users and designers [1][2][10][11]{12][13]. In the Computer Supported Cooperative Design (CSCW)
literature, ethnographers have been seen as essential for systems design: they are to acquire thorough understanding of
users’ work practices through their ethnographic fieldwork and to communicate this understanding to the design [15]. In
the CSCW literature, user advocates, i.e. people having thorough understanding of users, have also been called for to
‘speak for the users’ in the development [17]. In the IS literature, change agents have been called for to enable and
facilitate user participation [18]. Clearly divergent positions can be identified, however: while the mainstream IS literature
argues for enabling and facilitating user participation to serve the needs of the organization and the management, critical
IS literature influenced by the Scandinavian tradition calls for facilitating user participation for the purpose of
emancipating the users and for combating the organization and management goals [31].

Particularly HCI professionals’ intermediary position between users and developers has received attention during the
past years. In addition to different activities these intermediaries are to perform in the design process (see above), the
literature has also identified a number of HCI professionals’ roles in the design process: they have been positioned as
informants, evaluators, design participants, or authoritative designers [11]. In an informant position, HCI professionals
merely offer information for developers; the information may be based on their empirical user studies or on some general
HCI theory or guidelines. As evaluators, HCI professionals comment on the design solutions, again relying on their
empirical user feedback or some general HCI guidelines. However, HCI professionals may also be invited into design
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teams as active participants, having some decision-making power. On some occasions, HCI professionals may even be
allowed to act as actual, authoritative designers, having the power to make influential design decisions regarding the
design solution. [11]

As a summary, various kinds of intermediaries have been recommended for ‘representing the user’ in the design
process and for enabling users’ participation. Some of them are expected to offer understanding of users to designers (e.g.
HCI professionals, ethnographers), others to stand for or to speak on behalf of users during the design process (e.g. HCI
specialists, user advocates), while some are to facilitate cooperation among users and designers during the design process
(e.g. HCI professionals, IS change agents) [31]. Equipped with these tools and distinctions, we will make sense of
teachers’ roles and contribution as intermediaries in the design process with children.

4 Research design

This study was initiated in cooperation with a national LUKUINTO (“Joy of Reading”) programme in Finland, to
encourage children to increase their literacy skills and interest in reading. IS/HCI researchers were invited to contribute.
They, together with their Masters’ level students, initiated small-scale research and development projects, which also
included representatives from the LUKUINTO programme and local schools, including some teachers and pupils. The
projects included designing games for young people for the purpose of increasing their literacy skills and reading interest,
while later the focus was broadened to educating children in game design and more generally in IT design. In this paper,
we study three projects. They are similar in many respects but also offer versatility as regards possible teacher roles and
activities as one was organized during the LUKUINTO programme, while two have been conducted afterwards with
teachers initiating the cooperation.

4.1 Project A

The project was initiated by the IS/HCI researchers and the LUKUINTO representatives and it aimed to increase the
literacy skills and reading interest of children by letting children design a game, to develop a game editor to enable
children to develop games and to educate and empower children in IT design. It was essential to allow children to
participate as much as possible. A teacher volunteered to take part and she was invited into the steering group of the
project. The project work was part of normal schoolwork for the pupils: it was integrated into their Finnish language
lessons.

The participants were one class of 7+ graders (13-14 years) in a local comprehensive school. The Masters’ level students
worked extensively with the class: they organized workshops on game ideation, design, evaluation and editor evaluation.
The children acted as design partners and evaluators.

Data of the project includes multimodal data of workshops with children, game and editor development related data,
project management data, results reports, short interviews with children, and a teacher interview.

4.2 ProjectB

This project was initiated after the LUKUINTO programme ended. A teacher familiar with the work of the IS/HCI
researchers initiated cooperation. A Masters’ level student project was established. The teacher acted as the customer and
set the project aims: to develop a game supporting children’s learning in different school subjects (history, English
language, Finnish as native language) and to involve children as much as possible in game development. The teacher
chose the theme of the game so that it served children’s learning related to the historical phenomenon of immigration and
made collaboration between different school subjects possible. Several teachers responsible for these subjects were
involved in the project, while the customer teacher was part of the steering group of the project. The project work was
integrated in the normal schoolwork of the pupils.

Altogether, 58 8+ graders (13-14 years) and 37 7+ graders (12-13 years) from different classes from a local
comprehensive school took part in the study. All 7- and 8- graders took part in game design. They created the base story
for the game that the Masters’ level students implemented. In addition, they created mini-games to complement the main
story line. Ten 8+ graders also coded parts of the game. Six 7 graders tested the final game, three 8- graders arranging the
tests. The game is currently in use at the school history and English subject classes for 7- and 8- graders. Overall, the
children acted as design partners and evaluators of the new game, and as participatory designers when arranging the tests
for the younger children.
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Data of the project includes game development related data, interviews of 8+ graders arranging the testing of the game,
project management data, results reports, and two teacher interviews.

4.3 Project C

This project was also initiated after the LUKUINTO programme ended. One of the students from a previous Masters’
level student project had been hired into a local comprehensive school and he advertised the possibility of organizing
such projects. A teacher initiated cooperation and a Masters’ level student project was again established. The teacher as
the customer set the project aims: to develop a game based on a Finnish national epic to support children’s literacy skills
and reading interest, and to involve children in game development as much as possible. The teacher and the former
Masters’ student working in the school were part of the steering group. The work was integrated with Finnish language
lessons and was part of normal schoolwork for the pupils.

Altogether, 20 9+ graders (14-15 years) and 7 8 graders (13-14 years) from different classes from a comprehensive
school took part in the study. The 9- graders were responsible for game design. They created the story for the game that
the Master’s level students implemented. The 9+ graders evaluated the game and then invited seven 8- graders to test the
final game, the 9 graders arranging the tests. Overall, the children acted as design partners and evaluators of the new
game and as participatory designers when arranging the tests for the younger children.

Data of the project includes game development related data, project management data, results reports, and two teacher
interviews.

4.3 Data analysis

When analyzing the data, we went through the project documentation of all the three projects and collected and
categorized information based on the analytic lens developed in section 3. The focus was on locating evidence on the
activities and roles of the teachers in the projects. First an analysis was carried out on each project separately, after which
the data was combined to form an overall understanding. The data was abstracted to a table form for synthesis and
comparison. During this phase, the data was also extensively discussed to ensure that we agreed with the interpretations.

5 Empirical insights

In Figure 1, teachers’ activities as intermediaries are summarized.

Delivering general understanding of children. The teachers contributed to the design process through ‘knowing
children’ and through delivering this understanding to the design process. Teachers have a general understanding of
children — their development and education related issues — based on their teacher education and experience. In Finland,
the qualifications required from teachers are defined in the legislation. All teachers in general education hold a Master’s
degree and have pedagogical training. This provides a very useful basis for considering which kind of tasks suit children
and their development. As an example, a teachers wars about working with teenagers: “When teenagers are involved, (...)
anything can happen. Most likely they behave well, but you can get any kind of feedback.” (Project C)

Delivering empirical understanding of children. Teachers also know their pupils as individuals. This may also be
very valuable information for the design process. Teachers can utilize this, e.g., when dividing children into groups or
when selecting children for certain tasks: “I know the pupils and how to make certain pupils work and get excited.”
(Project C) "The class selected into this project is very good ability-wise, so they can work effectively during those lessons
where teaching must be condensed so that there is time for the game work.” (Project A) “The teacher selects the test
persons to avoid e.g. a situation where people are laughing at others’ creations.” (Project C)
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Fig. 1. Intermediary activities of the teachers

Speaking on behalf of a learner: serving the interests of school. The teachers acted also as advocates for children’s
learning. They considered the design work from the perspective of the curriculum and the learning goals of the pupils.
The teachers considered these goals as very valuable for the children and tried to ensure they were met: “Teacher has the
pedagogic responsibility of children learning what they are supposed to learn. (...) The challenges concern specifically
scheduling. In the final year of the curriculum there are many different language, literature, and media related issues
that should be integrated into the project. Otherwise it would not be possible to spend so many lessons on dealing with
one classic.” (Project C) Some of the learning goals set by teachers were specific to certain school subjects (history,
project B; Finnish language, Project C). However, the learning goals can also be wider, e.g.: “about game development
as well as about working with other people than the teacher only, group work and negotiation skills as well as about the
content and meaning of multi-literacies.” (Project A) Another important observation is that this was a learning process
for the teachers as well, e.g. as regards new methods to use in their teaching: "I joined this eagerly and curiously to gain
new perspective for handling a classic (...) I expect the pupils to gain a new kind of learning experience (...) I want to
actively experiment with and develop new teaching methods.” (Project C) “I would like to learn as much as possible
about multidisciplinary collaboration and project management.” (Project B). At the end of the day, all this should still
serve the interests of the learner: “it has to be useful for the pupils, of course.” (Project B).

Speaking on behalf of a child: serving the interests of children. The teachers can be argued to advocate children’s
own interests too, to an extent. Project A relied heavily on children’s interests as children were allowed to select the game
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theme, whereas in other projects it was defined by the teachers. Children’s participation and ownership as regards the
project and its outcome were nevertheless considered important: “[It is important that] children feel that the game was
made by themselves.” (Project C) "It has been positive to see the excitement of the pupils (...) For many, traditional
Finnish language lessons are not so interesting, so it has been great to see how excited they have been about this.”
(Project A) In Project B the teacher also highlighted how important it is to advertise the results to other pupils: "It would
be important to let all try out the first version [of the game] to make the pupils’ contribution visible. All [other] pupils
could be informed about this project.” The teachers wanted the children to feel personally ‘rewarded’ in the projects.
However, from the perspective of critical tradition, children need to be empowered to combat their oppressors and the
organization and management goals. Our projects did not include any evidence of the teachers speaking on behalf of
children in this critical sense, however.

Facilitating collaboration among children and adult designers. The teachers also were a useful resource during the
actual design sessions: they know how to motivate, inspire, and handle children and how to make things happen in the
classroom: “Teacher does a lot of pre-work with children so that everything happens smoothly and efficiently when
[designers] enter the school and work with children (...) We decided together with [a former Master’s student] that we
hide the coloring pens in a closet as some pupils concentrated on coloring and not on what they were expected to. Some
pupils were like: "'what, can’t I color’, but we were tough.” (Project C) ”The teacher mainly supported [working |, walking
among the pupils. (...) The interest was attempted to be aroused after the break with ‘spies’, according to [the teacher’s]
advice. One person was selected from every group to [ ‘spy’] the outcomes of the other groups.” (Project A) The teachers
were also active in ensuring that informed consent was gained from the parents. Teachers were also involved in selecting
children for some activities: ”Pupils were selected with the help of the teacher. The project group asked for eager pupils
as testers” (Project A).

In Figure 2, teachers’ roles in the design process are summarized.
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Fig. 2. Intermediary roles of the teachers

Acting as an informant. The teachers clearly acted as informants in the projects, offering information about children for
the design team: general information about the particular age group as well as specific information about their pupils.
Moreover, they offered information for the basis of the design work, i.e. what they wanted the developed games to make
children learn, i.e. contents of the national epic, or history. They also gave designers a lot of information of good working
practices with school and how to plan the collaboration projects.

Acting as an evaluator. Moreover, the teachers acted as evaluators of the process. They were interviewed during the
project and they were also members of the steering groups of these projects, through which they were inevitably evaluating
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the progress and the outcome of the projects. Teachers also have a lot of expertise related to evaluating learning and that
definitely could have been utilized more in the projects. Two of the teachers actually asked children to write essays related
to their game development experiences after the projects had ended, thereby inviting children to reflect on and evaluate
their learning. We could have invited the teachers to evaluate the developed games and to plan the evaluation of the
process in collaboration with us, so that their valuable expertise would have been utilized better.

Acting as a design participant. The teachers did not act as design participants in the game design process. We did
not even consider this option; however, the teacher in Project C specifically pointed out that she would have liked to take
part in the design work: “Would it be possible to include the teacher [in game development], my fingers were itching to
make speech bubbles.” The teacher in Project B also mentioned his wish to take part and understand the game
development process better. This could be taken into account in our future projects better as well.

Acting as a designer. The teachers obviously were not in an authoritative designer position, as they were not involved
in game design at all. On the other hand, they had a lot of authority and decision-making power as customers and steering
group members in the projects: they were planning, steering, and making decisions in collaboration with us. In this
position they can be considered acting as representatives of schools, pupils, and learning. However, we could prepare and
support them much better in acting in this position. More explicit and systematic invitation of teachers into this kind of
representative position could be useful.

6 Concluding discussion

In this paper we explored the ways in which teachers act as intermediaries in design process with children. We applied
an analytical lens from existing IS and HCI research, within which a variety of intermediaries have been identified for
catering for users’ needs and enabling user participation, to three of our previous game design projects, conducted in
collaboration with schoolchildren and their teachers. Our analysis shows that teachers acted as intermediaries in design
processes with children in various ways. They offered valuable understanding of children through their general knowledge
about child development as well as through their knowledge of their class. They also acted as advocates of pupils and
their learning. They especially considered children’s learning goals and the project fit with the curriculum and also
developed their own skills and knowledge to be able to serve the children and their learning even better. On some
occasions they also seemed to act as advocates of children’s interests more generally, e.g. when they highlighted how
important it is for children to feel ownership of the outcome and celebrated children’s interest and engagement in the
design work. However, the teachers did not act as children’s advocates in the sense of critical tradition, which would have
necessitated advocating the empowerment of children to combat the organization and management goals, i.e., the school
and learning goals in this case. Then again, the teachers acted as valuable facilitators in the design process: they made
many practical arrangements and motivated, encouraged, steered, and instructed children during the design work. Overall,
the teachers acted as informants and evaluators in the design process, but they did not act as design partners or
authoritative designers in actual game design. However, they were active decision-makers as regards the goals and
workings of the projects on a more general level.

We contribute to the existing literature addressing the position and contribution of teachers in I'T design with children
through offering a systematic and nuanced examination of teachers’ roles and activities that was inspired by the IS and
HCT literature on intermediaries in IT design. This study gives names to the issues that have been reported also previously
but that have not been treated explicitly or systematically.

Overall, we maintain that we should try to take better advantage of the skills and competencies of teachers when
organizing our design projects. Teachers can be considered as valuable intermediaries in IT design with children as they,
e.g.
- Have developmental knowledge of children: what is difficult/easy/suitable for children at particular age/stage of
development [9]

- Have intimate knowledge of their pupils: of their background, homes, life situations, preferences, skills, and
knowledge [21]

- Have knowledge of how to work with children (e.g. encourage, motivate, steer, instruct) [19][20][22][23][26][28]

- Can fit design work with meaningful learning goals and the curriculum [4][6][7]

- Are experts in the evaluation of learning and can thus help in defining project goals and metrics for evaluating the
achievement of those [20][23][29][32]

- Want children’s best; learning-wise but also more generally related to helping children to grow into better persons

However, we acknowledge that teachers’ participation in IT design with children can also be criticized. Teachers may
hamper the design process as they, e.g.:
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- May make children conform to hierarchies and usual ways of working in the school context, hindering children’s
creativity and design contribution [3][4][5][9]

- Do not necessarily know much about IT and design [22][27][28] and thus may misunderstand the project aims and
guide the project towards wrong direction

In our projects the teachers carried out the activities and adopted the roles without any explicit assignment or request.
On the other hand, many of them are quite natural for teachers to adopt: to offer understanding of children to designers,
to speak on behalf of children’s learning in the project, and to facilitate cooperation among users and designers in the
classroom. However, the teachers were not experts in IT design and they would not have been able to plan the activities
and roles in advance, but those just emerged ad hoc, in situ. We did not plan for them either, but appreciated them after
the fact. It seems that teachers are quite well equipped for acting as intermediaries in IT design with children; however,
the work would surely have benefitted from a more explicit and systematic approach to it. Moreover, empowering children
to combat their oppressors was not something that the teachers advocated; rather, they advocated the management and
organization goals in the sense of the school and the curriculum. Some other intermediaries may be needed to take care
of children’s empowerment in the critical sense, if that is considered as significant in a design project.

The intermediaries ‘representing the user’ in industry have been criticized for lacking power to make design decisions
[10][11], i.e. they mainly occupy weak informant and evaluator positions. The teachers actually occupied very powerful
positions as steering group members, shaping the project goals and workings according to their agendas and interests.
Hence, the teachers had their own interests and agendas, too; they were not merely representing the children. Due to this,
children are the ones who actually should gain more decision-making power in design projects, to develop their agency
and to empower them to have a say in issues concerning their life, instead of teachers, who already occupy quite a powerful
position in school and in relation to pupils. Hence, empowering teachers is not our main goal. However, we hope that by
empowering teachers and by giving them new tools and understanding for their central purpose, i.e., being useful to the
pupils and serving children’s learning, we also empower children a bit.

Moreover, as some teachers were eager to join in as game designers, we should in the future consider inviting them as
participants into the design process. However, we might have limited time and resources to teach teachers what we expect
from adults working as design partners with children. Thus, we need to consider very carefully what kind of tasks and
task assignments we use and how we explain to the teachers how this kind of design work is different to normal
schoolwork.

We observe many similarities between the work of teachers and the other intermediaries discussed in the literature
[13][14][15][18][22][30][31]. Our results may bear relevance for other design contexts, too. For example in the case of
health IT, in addition to designers and users, there may be e.g. healthcare professionals, relatives and friends, social
workers and educationists available and needed to carry out the activities and adopt the roles the teachers did in our
projects. We suggest that both researchers and practitioners reflect on our results in their design contexts and consider
whether they can utilize them when planning and implementing their projects. Awareness and use of these concepts may
help in formalizing the intermediary position and making conscious choices between different possibilities.

Future research is definitely needed to understand and appreciate the variety of intermediaries and their contribution
in IT design. This study was based on three small-scale projects with many limitations and specifics. One clear limitation
is that the children’s voices were not really heard in this study. In the future, studies scrutinizing teachers’ role in IT
design with children should be carried out from the children’s perspective. In addition, in this study a set of teachers’
roles and activities were identified, but likely even more variety could be identified in other settings. Nevertheless, we
think that we succeeded in illustrating interesting versatility in the teachers’ intermediary position in IT design with
children.
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