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Abstract Nowadays, students learn from the world through
a variety of physical and virtual spaces. As one of the priorities
of the 21st century is to develop capacities associated with
computational thinking and digital literacy, the use of robots
in the teaching of programming is becoming more and more
usual, since it promotes the development of problem solving,
communication and teamwork skills. The purpose of this
paper is to analyse and discuss the concept of participation in
a virtual community created for the learning of programming
with robots. Based on the situated learning theory and the
underlying concepts of communities of practice, as well as the
effects of technology thereon, we seek a better understanding
of learning in these virtual spaces.

Keywords Participation, Communities of Practice, 
Educa-tional Robotics

1 Introduction

Nowadays, as we live in an interconnected global economy,
to work connected with people from different cultural back-
grounds is a ubiquitous necessity. In educational establish-
ments, people are looking for new ways to meet the demands of
the contemporary world and to innovate in teaching and learn-
ing contexts, what has become more complex as students learn
through a variety of physical and virtual spaces.

Increasing development in technologies and the Internet,
with their communication tools, has contributed to the creation
of groups of individuals linked by non-formal relationships, but
with common interests. These groups, linked in a network,
make up the so-called virtual communities [1], which provide
adequate space for the collective construction of knowledge,
thus placing emphasis on the social nature of learning.

The literature presents a diversity of studies and projects (as,
e.g., [2, 3]) that have been developed in those online collabora-

tion spaces, whether to conduct joint research, to create multi-
media products, or to learn about the most varied topics.

One of the priorities of the 21st century is the development
of capabilities associated with computational thinking and dig-
ital literacy. The learning of programming has been a topic of
interest of the school institutions [4, 5]. Virtual learning envi-
ronments have been developed (see, e.g., [6]) and several tools
have been used to teach programming.

Robots has been increasingly used in the teaching of pro-
gramming, since they facilitate the development of problem
solving, communication and teamwork skills, and promote in-
dependence, imagination and creativity.

With this in mind, this article intends to analyse and discuss
the participation of individuals in the community that origi-
nated from the Virtual DROIDE Project [7], which was created
with the aim of contributing to the understanding of learning,
in particular of Informatics and Mathematics, within a virtual
context, using robots as mediating elements of that learning.

2 Materials and methods

It is challenging to convey in a few pages the whole expe-
rience of an investigation, with all the rigour and the nuances
of qualitative data analysis, and at the same time avoiding ex-
cessive simplification. For this reason, only a small part of the
project’s research results will be described in this and the fol-
lowing sections.

2.1 Motivation and objectives

The need to understand how students learn in a non-physical
space, the relationships that are established, the role of the
teacher, the role of the students, how they learn to program,
and the contribution of the use of robots in learning concepts of
programming and mathematics, are some of the questions that
were intended to answer when proposing the Virtual DROIDE
Project.
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Since participation is fundamental for the construction of
identity and the realization of learning, this study aims to anal-
yse and discuss the participation of individuals in the Virtual
DROIDE community.

2.2 Research methodology and questions

The research methodology adopted in the Virtual DROIDE
Project was of a qualitative and interpretive nature, using par-
ticipant observation as data collection method, and follow-
ing the underlying principles of the Situated Learning Theory
[8, 9], what has as a cornerstone the relationship between learn-
ing and the social conditions where it occurs.

The data collected and analysed in the study emerged from
practice, consisting in particular of textual documents, graph-
ics, images and computer animations produced by the par-
ticipants and made available on Microsoft’s SkyDrive cloud
storage service (currently known as Microsoft OneDrive), as
well as videos of some virtual meetings and the final in-person
meeting.

The unit of analysis in this research was formed by people in
action, having been examined in the dialectic of situated learn-
ing theory with the practices, as it is in the context of activi-
ties that people build on concepts that are transformed as peo-
ple get related to each other. The meaning, understanding and
learning are all defined in relation to the contexts of activity,
mediated by the different experiences and perspectives of the
co-participants.

3 Virtual communities of practice
The study of virtual communities, in this article, has as its

basis the theory of situated learning in communities of practice
(see, e.g., [8, 9, 10, 11, 12]).

The term “community of practice” was first used by Jean
Lave and Etienne Wenger in the 1990s to describe learning
through practice in the workplace. For these authors, the acqui-
sition of knowledge is in the relationship of individuals with the
community and happens when they participate in communities
of practice. Participation refers to the process of taking part
and has an intrinsically social sense, because even when un-
dertaking a task individually, there is a proper scenario, which
is public, as well as the implication of the peers in this pro-
cess, which suggests both action and connection. The notion
of community of practice refers to a social process of negotiat-
ing skills in a domain over time [13].

According to Wenger et al. [11], a community of prac-
tice presents three fundamental elements that distinguish them
from other communities: a domain of knowledge that defines
a set of issues, a community of people who care about that do-
main, and a shared practice that members of that community
develop to be effective in that domain.

In turn, a virtual community of practice (VCoP) requires
more than simply shifting a community of practice into a vir-
tual environment. Technological infrastructures must be cre-
ated to support the functioning of virtual communities of prac-
tice to overcome obstacles that do not occur in communities of

practice in general. These obstacles include the time to know
and communicate, the size (as it may grow with new elements
and involve different locations), the membership (as the mem-
bers can participate in several communities), and the culture
(since the members have different cultures) [14].

Communities develop over time without a predefined end-
point. They often start with attempts, with modest technolog-
ical resources and only an initial perception of why they are
together [15].

4 Project description
The Virtual DROIDE Project, previously mentioned, is de-

scribed briefly below. The characterization of the participation
in the community of practice created within its domain will
be made in the next section, in light of the theory of situated
learning, analysing to that end some of its aspects, including
the discussion of meaning and patterns of practice, as well the
reasons for participating and the forms of participation.

The project was created with the aim of contributing to the
understanding of learning in a virtual context, especially in In-
formatics and Mathematics, using robots as mediators of such
learning [16].

The project team, coordinated by the first author at the Uni-
versity of Madeira, was comprised of high school students
from three distinct regions of Portugal (North and Centre of
the country’s mainland, and Madeira Island), and tutor teach-
ers from the same locations.

The virtual groups were formed by at least one student from
each location. The public disclosure of the Virtual DROIDE
Project among students and the selection of those who were in-
terested was the responsibility of tutor teachers, each member
having received a LEGO R© Mindstorms R© robot kit, an updated
copy of the DROIDE MLP multi-language programming plat-
form [17, 18], a list of eight challenge problems, and a printed
paper pad with dimensions of 100 cm × 80 cm created specif-
ically for the development of the proposed activities.

The elaboration of the challenge problems took into account
certain aspects and requirements:

• the challenge problems must be computational in nature,
but mathematically oriented;

• they should explore the proximity between the areas of
Mathematics and Informatics;

• they should promote an approximation of the mathematics
of school textbooks to real-life mathematics and, finally,

• they should convey the idea that complex problems can
often be broken down into simpler problems.

During the project development, the student groups, each
supported by a tutor, met virtually twice a week for about
two hours, usually at night, because this was the period dur-
ing which everyone had greater availability.

The virtual sessions took place using Messenger and, when
video communication was needed, using the ooVoo video con-
ferencing tool (discontinued at the end of 2017). All sessions
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were recorded for later analysis, including the extra meetings
held by groups outside the schedule.

In order to create an additional motivation, a competition
with rules of participation was established. A set of context
requirements and constraints related to the robot construction
and the challenge problems were defined, aiming to organize
the practice in the context of the project.

Each challenge problem had a score associated with its de-
gree of difficulty. At the end of three months (the period estab-
lished for the conclusion of the project), all participants met at
the University of Madeira for the final competition, where they
had the opportunity to get to know each other in person.

5 Participation in the virtual commu-
nity of practice

According to Lave and Wenger [8], learning is an integral
part of social practice derived from real-world experience. In
other words, learning is not just another process within prac-
tice, but rather an inseparable and central feature of that prac-
tice. For those authors, social practice is developed in commu-
nities of practice, and they define community of practice as “a
learning partnership among people who find it useful to learn
from and with each other about a particular domain. They use
each other’s experience of practice as a learning resource. And
they join forces in making sense of and addressing challenges
they face individually or collectively” [12].

In educational institutions, the physical spaces, the colours
of the walls, the arrangement of furniture and the places where
students and teachers circulate reflect their work philosophy,
and students are left to demonstrate their differences in the
clothes they wear and their manner of speaking and acting. In
these differences it is possible to recognize some of the com-
ponents of interaction considered important in the theory of
communities of practice such as presence and face-to-face in-
teraction.

Virtuality leads to the loss of some of these important com-
ponents of interaction, including non-verbal elements that con-
tribute to the meaning of messages [19]. In the virtual world, it
is on the screen that knowledge is shared, and new forms of lan-
guage and culture are developed, being that learning is built in
online communities through collaborative activities. Adjusting
to this new type of activity, which implies being alone in front
of a computer solving problems in a virtual group, although it
may motivate some, certainly discourages others.

In the Virtual DROIDE community, one of the members,
upon his integration into the project, mistakenly understood
that the work to be developed in each of the groups would be
essentially on-location, which would allow for face-to-face in-
teraction with colleagues from the same location, and that vir-
tual communication would only occur between such groups.
Not feeling as comfortable only with virtual interaction, this
eventually set him on a trajectory away from the community.
For others, it was precisely the virtual component that moti-
vated them to participate, making them follow a trajectory in
the opposite direction, into the community, because they in-
tended to become full participants.

It is imperative to point out that a trajectory that leads out the
community, such as that described previously, can also lead to
the establishment of new relationships and the development of
a new view of the world, of the community of which he was
a part of and himself [10] and therefore cannot be viewed as
negative.

5.1 Negotiation of meaning and practice patterns

Practice in a virtual community presents distinct features to
those that occur in typical classroom situations. The manner
of acting and negotiating, as well as the manner of express-
ing ideas and feelings is different to those commonly used in
educational institutions.

Grounded on those differences, the challenge problems pro-
posed in the project were structured taking into account certain
requisites and restrictions in terms of context, namely:

• the pad should be unique, to mark the spaces equally;

• the robot should be built with the basic kit, so that the
conditions were the same for everyone;

• LEGO’s proposals could not serve as a model, thus forc-
ing the creation of the robot;

• a single robot should be able to accomplish all the chal-
lenges, so that the work would be developed as a group
and not divided among its members;

• the problems should be arranged by level of difficulty;

• the list of challenge problems should be simple and un-
ambiguous so as not to allow differing interpretations;

• problems should have a single solution, but different
forms of resolution;

• the solutions could not be subjective, so as to enable veri-
fication of the solutions obtained through the robot;

• one of the challenge problems would have to be mechan-
ical in order to force the robot to move an object and, fi-
nally,

• the contents involved should be limited to those discussed
in the disciplines of secondary school Mathematics and
Informatics, so as to allow participants to develop compe-
tencies in these areas.

The demands and limitations laid down by the project meant
that each participant had moments of intense experience of ne-
gotiation. How to build the robot? What is the challenge prob-
lem to solve? What topics to investigate? What is the better
way to solve the problem? To meet on the Carnival holiday?
These and other issues that generate the various moments of
negotiation not only led to situations of mutual agreement be-
tween the parties, but, more than that, they were important mo-
ments for practice development.

Wenger [10] conceptualizes practice as a process of experi-
encing and engaging in the world in a significant manner, fur-
ther stating that to participate in the world is above all a pro-
cess of negotiation of meaning that involves much more than
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language or direct interaction with other human beings, being a
continuous process that always creates new conditions for fur-
ther negotiations and meanings. The desire to become a partic-
ular person in a social context is what drives the negotiation of
meanings [13].

The following dialogue illustrates one of the moments of ne-
gotiation between the participants in a virtual session, where it
was necessary to define the programming language that they
were going to use and the implications of choosing one lan-
guage or another.

Mark: You can use Visual Basic if you want. It’s much easier
and simple than C.

Kevin: Is it much different from C?

Mark: It’s like Portuguese and Spanish. You can’t talk well but
you can understand it.

Fred: Does anyone know Pascal?

John: I know it very well!

Fred: It’d be cool if you could compare.

John: Pascal is a nicer language to the user, but much slower.
C is less pleasant but more efficient.

The entire course from the choice of programming language
to the construction of robot programs to materialize the solu-
tions for the proposed challenge problems was a continuous
process, which shaped new contexts for further negotiations
of meaning. According to Wenger [10], negotiation of mean-
ing involves the interaction of two processes, participation and
reification. The programs developed in the project, product of
this participation process, resulted in the reification of practice.

Each of the three groups interpreted the problems and for-
mulated and described solutions for them in different ways,
as the negotiation of meaning is a process consisting of vari-
ous elements which, in turn, ultimately affect themselves [10].
Therefore, even if leading to the same results, the developed
programs were different, because both the robots that were
built as well as the participants were not the same, all had dis-
tinct experiences and histories of participation in that practice.

The strategies used by each group to achieve the desired re-
sults were also different. One group, at the tutor’s suggestion,
started by using a flowchart to structure thinking. According
to Nason and Woodruff [20], symbols, schemes, diagrams, etc.
are external mathematical representations that aim to represent
a certain mathematical “reality”, act as stimuli in the senses,
and are often embodiments of ideas or concepts.

Naturally, other forms of representation arose, one of the
them being Adobe Flash (now known as Adobe Animate) an-
imations and simulations, as the following dialogue indicates,
and these animations became an important tool for the desired
understanding, since, as Wenger [10] states, the reification of
an activity made using a good instrument amplifies its effects
and makes it easier. Moreover, the repetition of the adopted
procedures creates a certain pattern in negotiation of meaning,
thereby giving rise to significant experiences.

Michael: I suggest 7. What do you say Ben?!

Ben: For me 7 is OK, because we still don’t know how to solve
number 2.

John: OK, go to 7. Thursday I’ll present a proposal for the
second straight across and present the algorithm.

Michael: OK. I’m back! I SkyDrive for at least one of my SWF
suggestions.

Another pattern that became apparent was the way in which
to start programming the solution for a new challenge problem.
In one group, each of the members independently elaborated a
program and only then moved on to the negotiation process.
Sometimes, they assumed that one such developed program
already incorporated the best strategy to solve the challenge
problem and used the idea of others only to complement it. At
other times, the distinct outlines of programs and ideas they
contained only served as the basis for discussing the best way
forward.

5.2 Reasons to participate

As previously mentioned, there were a number of reasons
why students participated in the Virtual DROIDE Project, the
use of robots being the biggest motivational factor. As one of
the participants pointed out, “being able to participate in the
development of the DROIDE project was undoubtedly a great
addition to my programming skills. I had never programmed
robots or any other such device that would allow me to see the
results take place in the real world, and, as such, I found the
project extremely interesting from the outset.”

Another reason, though not explicit, points to the visual pri-
vacy afforded by the virtual component, that sometimes hin-
ders social presence in online learning communities [21]. This
fact was evident in certain situations, especially when some of
the participants did not want to add a photo that could iden-
tify them, or when they did not focus their image during the
video sessions or still when, apparently not having a webcam,
they refused one that was offered by the project. This type of
behaviour was mentioned and discussed by Palloff and Pratt
[22] (see also [23]). Some of the participants came to know
each other in person only at the final meeting, at the end of the
project, as the following statement given by of one of the par-
ticipants illustrates: “Interesting. People are completely differ-
ent in person than they are on the net. The virtual experience is
very different.”

The defining characteristic of participation is the possibility
of developing a certain identity through relationships built on
participation [24]. Participation is a complex process that com-
bines doing, talking, thinking, feeling and belonging in which
there is full involvement, covering the body, mind, emotions
and social relationships [10]. The image that an individual has
of himself, as well as the one that others make of him, also
passes through the image conveyed by the visual aspect. Thus,
visual privacy could be important to, resorting to anonymity
provided by the concealment of characteristics made possible
in a virtual interaction, develop an identity of participation free
of inhibiting factors.

The development of self-confidence seems to be another im-
plicit reason for participation in the project. As expressed by
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one of the participants, his involvement in the project “was a
good experience. I did not have so much confidence.”

5.3 Forms of participation

Lave and Wenger [8] introduced the term legitimate periph-
eral participation and associated learning to participation, high-
lighting communities of practice, because these are the places
where they learn through participating and vice-versa, having
also brought to the fore that the legitimacy of participation
comes from involvement in what is proper of practice and not
just of the learning that results from it.

It is important to note that the term “peripheral” refers to a
position that stimulates the desire to become a full participant,
which in turn enables power, determines the path of learning
and defines the participant’s identity [25].

For these authors, there are three dimensions of learning
as participation: the legitimacy of participation, which estab-
lishes belonging to the group, the peripherality of participation,
which defines the position in the social world as a result
of modification of perspectives and positions throughout the
learning process, and the legitimacy of periphery, which in-
volves power relationships.

The character of the periphery can be legitimated through
access to a growing participation, a situation that attributes
power, or there may also be legitimacy to prevent further in-
volvement in participation, thereby maintaining a peripheral
position and preventing access to power.

Looking beneath these three dimensions, the group of young
people who took part in this study initiated a process of be-
longing to a social group, that of the Virtual DROIDE Project’s
community, which defined them as belonging to this group and
gave legitimacy to their participation. The trajectory taken,
along with assumed positioning in the community throughout
the learning process, was due to the involvement and perspec-
tives of everyone in the community, thus becoming a complex
course, involving each participant in a distinct manner.

The challenge problems, in order to be completed, required
that the robots were properly programmed in the language pre-
viously negotiated with the group. Beginners in the art of pro-
gramming did not start their activity trying to build more elab-
orate programs, but began to develop small programs, whose
complexity evolved as a result of different relationships offered
by the evolution of their learning process, making room for
repositioning in the community. As an example, the following
excerpts, relating to virtual meetings held on three different
dates, in a range lower than one month, show part of the learn-
ing process of one participant, identified here as Toby, and the
change in his position within the community.

January 11th meeting

Craig: I think that building the robot is the complicated thing.

Toby: I think the programming is more complicated.

Craig: Do you know what functions are?

Toby: I don’t think so.

January 26th meeting

Craig: Send me the whole code of your project.

Toby: OK.

Craig: It is OK, but it could be better.

Toby: Yes, it must be because of the back wheel, I don’t know.

Craig: It’s almost perfect, it just needs some adjustments.

February 1st meeting

Craig: I’m creating a new project.

Toby: It’s not necessary.

Craig: I want to create one from scratch.

Toby: OK, whatever you want to.

Toby: void setLightSensor(int port)
Sets a light sensor at the given port. Parameters: port The
block sensor port must be one of the following: 1,2,3,4.

Craig: That’s to turn it on right?

Craig: It gets confusing over Messenger.

Toby: Copy it somewhere else so you’ll understand it better.

Craig: What’s important is the colour of the dot, it can’t be
neither black or white.

Toby: Yes, we’ll use red or something.

Craig: Do you know which port connects this sensor?

Toby: 3.

Craig: int getLightValue(int port), I think that’s what we must
use.

Toby: Yes, so we know the value of the red.

Toby: bool isBetween(int port, int min, int max). I think this is
what we have to use so it stops counting the distance.

Craig: I haven’t seen that one but you’re right, it’s better, it
simplifies things.

Toby: If the value that it reads is the same it keeps counting the
distance.

(. . . )

Toby: You don’t understand.

Craig: Explain.

Toby: What I’m saying is that before the project we need to put
a function that reads the frequency and then we put the robot
in a red thing.

Craig: No, the frequency of red is always between 405–480 Hz,
approximately.

Toby: But it can change a bit depending on the sensor, lumi-
nosity.

Craig: But how you were doing it, the test begins when you put
down the robot, you can’t pick it up again.
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Toby: Yes, but now we could make the robot read the frequency
and then use that frequency in the challenge.

Analysing the trajectory of the participant Toby, it is ob-
served that, as time passed, his self-confidence developed, as
evidenced in the arguments and assertions transcribed above,
demonstrating his growing participation and subsequent learn-
ing.

For Wenger [10], participation is not equivalent to collabora-
tion, for it shapes the experience of each person, as well as the
community in which such person is placed, transforming both,
and with participation, in this sense, being a source of identity.

As for the third dimension mentioned above, still analysing
the participation of Toby, his move to a more peripheral posi-
tion was notorious particularly when the element Richard be-
gan to participate in virtual meetings. Here, it is important
to clarify the situation of the latter within the group dynam-
ics. Although Toby initially maintained strong interaction with
Craig, as evidenced in the previous three partial transcripts of
the meetings held virtually, Richard was Craig’s classmate and
attended the same school and, therefore, had a different rela-
tionship.

As stated by Fernandes [26] in regard to the legitimacy of
peripherality, this may or may not confer power, permitting
or preventing articulation and exchange at the core of com-
munities of practice, which raises some questions: Would the
temporary removal of Toby be a way to tell who Richard was
and assess the level of their interventions? Would such change
bring to a more peripheral participation as the result of intim-
idation, in recognizing Richard as someone with more knowl-
edge or because Richard nurtured a different relationship with
Craig? Was it to see how the meeting would take place without
his active participation? Or was it simply to allow more coor-
dination between them and thus promote greater exchange in
the community? Unfortunately, due to the complexity of the
vast space of identities partially hidden by the barrier provided
by the virtual component, many questions, such as those men-
tioned above, remain unanswered.

However, it is necessary to mention that are the experi-
ences of participation and non-participation, constantly influ-
enced by each other, which make a learning experience im-
portant. Wenger [10] highlights two cases of interaction be-
tween participation and non-participation: the case of peripher-
ality, in which participation is predominant, and in which non-
participation is an enabling factor of participation, and the case
of marginality, in which non-participation predominates, that
prevents full participation.

The distinction between these two cases, that is, the fact
of non-participation becoming peripheral or marginal, depends
on the relationships of participation defined by the trajectories
that lead to non-participation becoming collaborative or prob-
lematic. To clarify this difference, Wenger [10] identify four
main categories of participation: full participation (accepted
by the group), full non-participation (foreign to the group), pe-
ripherality (participation made possible by non-participation,
whether it leads to full participation or remains on a periph-
eral trajectory), and marginality (participation limited by non-
participation, whether it leads to not being a member or to a

marginal position).
For example, when a newcomer joins a community his

non-participation is a way of learning, in order to reach full
participation. However, a veteran may remain in a position
of marginality despite being fully integrated, simply because
the forms of non-participation that force him to remain in a
marginal position are deeply rooted in the community’s prac-
tice. This is the case, for example, of children within families,
who often remain in a marginal position whilst on the way to
becoming adults because their parents do not see them as such.

These combinations between participation and non-
participation reveal the power of individuals and communities,
because they define the influences and relationships that may
have with the rest of the world. Wenger et al. [15] state that
many subscribers to discussion lists and forums rarely or never
interact with the group tending only to read messages sent by
others. These readers, known as lurkers in Internet culture,
are legitimate peripheral participants. Virtual communities of
practice provide learning opportunities for those members who
are on the periphery, who often end up bringing such learning
to other communities.

In the case of the Virtual DROIDE community, an example
of this peripheral participation is the course of action taken by
the member identified here as Sam, who assumed the position
of lurker in most of the virtual meetings. This participant was
in the final year of secondary school Information Technology
course and was taking an internship in a company during the
development of the project, and therefore was no layman on
the subject. Regardless, as he chose not to install the adopted
programming platform at the outset, he remained essentially in
a peripheral position during the first meetings. Later, after in-
stalling the DROIDE MLP platform, he contributed effectively
to the solution of two challenge problems. Meanwhile, a phys-
ical hard disk malfunction caused him to lose all the programs
that he had developed and installed. Thereafter, he returned
once again only to assume a position of lurker, only follow-
ing the other participants’ dialogues, having even sometimes
chosen not to attend the virtual meetings. However, in the fi-
nal face-to-face meeting, he took on an active part and clearly
demonstrated that he had been following the progress of virtual
meetings.

6 Final considerations

A pertinent question raised by Wenger et al. [15], concern-
ing practice, has to do with the fact that technology over time
may be able to help a community to create a shared context,
where its members interact constantly, articulate perspectives,
accumulate knowledge and provide access to the stories, tools,
solutions and concepts.

In the case of the Virtual DROIDE community, it can be ar-
gued that the various technologies that participants dealt with,
but above all robots, allowed an ongoing interaction, as well as
a strong commitment among the participants, not only within
the community but also in other more general communities
such as Facebook, and that both the use of robots and the
adopted programming platform were important technological
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tools to the learning process performed during the runtime of
the project.

It was also found that this type of work stimulated the moti-
vation of participants, an aspect corroborated by Jin et al. [27].

In analysing stakeholder participation, we can verify a dy-
namic evolution during the project, through the increased use
of technical vocabulary of programming and reification of con-
cepts and ideas involved in solving the proposed challenge
problems in the form of computer programs, which led to their
successful resolution.

Barab and Duffy [28] assert that virtual communities of
practice provide authentic learning, because these are obtained
and validated within real communities, very different from ed-
ucational institutions and the simulations and problems pre-
sented in their scope, which they call practice fields.

Thus, although these authors consider the activities that
combine a practical approach with teaching methodologies
based on problems and projects as practice fields, this is ob-
viously not the case with Virtual DROIDE, because it is not a
school project, and does not imply any gain in terms of classifi-
cation, and because of the fact that members can enter or leave
it voluntarily.

In fact, the design of the project aimed to set up a non-formal
space, with access to some initial artifacts which would gener-
ate fruitful discussions by stakeholders, in a manner to make
possible the analysis of their participation.

It is necessary to continue research on learning that takes
place in virtual spaces, given that the Internet provides access
to a huge and rapidly-growing volume of information, which
leads to experiencing time, space, social relationships, identi-
ties and representation of knowledge acquired in a very differ-
ent way from that experienced in the school and family envi-
ronments.

Understanding this reality is important for the proper struc-
turing of new forms of teaching and learning taking place in
virtual spaces and only with an appropriate theoretical frame-
work can it be gained. In this sense, the theory of situated
learning and the approach of communities of practice consti-
tute an indispensable theoretical support for research on the
interactions that occur in these spaces, and the analysis of par-
ticipation, emphasized in this work, is essential for a deeper
understanding of the learning processes that occur within them.
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de Prática com Foco no Uso de Robots como Mediadores da
Aprendizagem [Contribution to the Study of Mathematics and
Programming Learning in Virtual Communities of Practice with
Focus on the Use of Robots as Learning Mediators], Doctoral
Thesis, University of Madeira, Funchal, Portugal, 2013.



320 Learning Programming with Robots: A Study on Students’ Participation in a Virtual Community of Practice

[17] H. G. Pestana. DROIDE MLP – NXT Software Development
Kit, Master’s Thesis, University of Madeira, Funchal, Portugal,
2008.

[18] O. R. G. Figueira. DROIDE MLP: Potencializando a Plataforma
[DROIDE MLP: Enhancing the Platform], Master’s Thesis, Uni-
versity of Madeira, Portugal, 2008.

[19] J. L. Rodrı́guez Illera. Comunidades virtuales, práctica y apren-
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