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Abstract—Requirements elicitation is one of the first activities
that tries to define the project scope and elicit user requirements.
This activity relies in communication and cooperation between
stakeholders which makes collaboration crucial for the success of
this activity, especially in global software development projects
with distributed teams and stakeholders. Despite the need for
collaboration, lack of user input is still one of the problems
of requirements elicitation, having negative consequences on
project success. In this paper we present a proposal to involve
stakeholders during requirements elicitation through the support
of online collaboration and the usage of visualization techniques
to stimulate stakeholders and increase their awareness about
requirements. We are following action research methodology and
present the results of a recent experiment.

Keywords-online collaboration, requirements elicitation, user
involvement, requirements visualization, action research.

I. INTRODUCTION

Software projects are shaped by requirements which can
be grouped in distinct categories, namely business, user,
functional or non-functional requirements. Requirements En-
gineering (RE) deals with requirements development and
management [1]. One of the first activities of requirements
development is requirements elicitation.

Requirements elicitation is a critical activity in RE. This
activity’s goal is to understand the stakeholders’ needs and
constraints, which will be analyzed and specified with require-
ments [1]. User requirements include tasks that the users need
the system to support and their expectations about performance
and other quality attributes.

For the success of this activity communication and collab-
oration between the stakeholders is essential, since communi-
cation problems and conflicts between stakeholders that occur
[2]. The worldwide distribution of teams and stakeholders re-
inforce the need for collaboration and communication support
in RE [3] [4].

Despite the need for collaboration, lack of user involvement
continues to be a problem related to requirements elicitation
[1] [5] [6] [7]. This problem can lead to requirements that are
identified in later phases of development, delaying the project
and demanding the need of code rewriting [1] [5]. Another
reason for involving users is that sometimes customers are
more worried with financial facts while users are experts in
their domain and know what tasks need to be supported by
the system [6].

Benefits of user involvement in requirements elicitation
have been pointed out, such as higher requirements quality,
documentation of essential customer and user needs, political
conflict reduction and higher acceptance of the system [6] [8]
[9].

In our research we intend to involve users in requirements
elicitation through an online collaborative approach. In order
to increase the stakeholders’ perception of requirements and
their motivation to be involved in the elicitation activity,
we propose the usage of visualization techniques. These
techniques are proposed because at each project we will be
creating an online community to elicit requirements and a
problem of online communities is lack of participation [10],
which combined with lack of user involvement in requirements
elicitation justifies the need to motivate the stakeholders for
this activity. Difficulties to motivate the stakeholders for re-
quirements elicitation have also been pointed out by Kujala
[8].

The methodology followed in this research is Action re-
search, which is composed by five phases: diagnosing, action
planning, action taking, evaluating and specifying learning
[11]. We have completed an entire cycle of research according
to this methodology, the problem of lack of user involvement
in requirements elicitation has been identified, a proposal has
been designed and implemented and conclusions have been
reached.

The remaining of the paper is as follows. Section II in-
troduces the related work of collaborative requirements elic-
itation, requirements visualization and participation in online
communities. Section III introduces our proposal for elicitation
based on collaboration and visualization techniques. The pro-
totype that has been built to do the evaluation of our proposal
is described in Section IV. Our experiment and its results
are presented in Sections V and VI. Evaluation is made in
VII. Conclusion and future work description is described in
Section VIII.

II. RELATED WORK

This section introduces collaborative requirements elicita-
tion approaches and different approaches for requirements
visualization. Since we propose to elicit requirements with an
online collaborative platform we also introduce participation
in online communities, namely related to the use of social



visualization, which is part of our proposal and has been used
as a way to increase user participation.

We argue that some of the current approaches do not explore
requirements visualization as a mean to increase the aware-
ness and understanding around requirements. Additionally, ap-
proaches to increase user involvement like social visualization
are not used.

A. Collaborative Requirements Elicitation

Group work is one way to collaboratively elicit require-
ments through the promotion of stakeholders’ cooperation and
commitment [2]. Group meetings for requirements elicitation
include Brainstorm, JAD or Focus Group [2]. For example,
Farinha and Mira da Silva have used Focus Group both in
face-to-face and online discussions [12] [13].

A problem associated with group meetings is the difficulty
to organize and schedule a meeting due to the number of
stakeholders that may be involved in the project [2]. Davidson
has also pointed out JAD as a time consuming activity and
only adequate for small scale projects [14].

Alternative models to group meetings have been proposed,
like WinWin [15] and EasyWinWin [16], CoREA [17] and
Athena [18]. The last two consider a distributed environment
for collaboration supported by electronic tools.

In addition, the use of wikis has been proposed to deal with
distributed teams facilitating and increasing the participation
of all project stakeholders [19] [20].

A wiki is collaborative software that allows users to add,
remove, and amend content on a common platform, which
can be a public web site or a more constrained company
intranet [21]. Some of the common features of wikis are
centralized and shared communication, possibility to view
previous versions of a document, watch-listing, searchability
and categorization [21].

Some proposals to provide a collaborative environment for
elicitation based on wikis have been made by [22] [23] [24]
[25].

For example Softwiki supports distributed requirements
submission and discussion, requirements classification and
prioritization and requirements visualization techniques such
as: [22]

1) Graph with connections between related requirements
2) Tag cloud visualization for the mentioned terms
3) Geographical map with the origin of the requirements
ShyWiki [23] makes a distributed brainstorming session

possible. Requirements can be prioritized through voting.
WikiWinWin [24] is a requirements negotiation tool that
supports EasyWinWin methodology. SmartWiki [25] provides
requirements definition through document templates, also of-
fering feedback on the specified requirements through heuris-
tics. Support for glossary and project management activities is
also provided.

A disadvantage pointed out to wikis is conflicts among users
which can also lead to misunderstandings around requirements
that may arise from the stakeholders’ different backgrounds
and objectives [19].

However, online elicitation tools are not restricted to wikis,
other proposals for requirements elicitation have been made
[26] [27] [28].

Stakesource 2.0 uses social networks and collaborative fil-
tering to suggest requirements that the stakeholder may prefer
[26]. Stakeholders can invite other stakeholders to participate
and afterwards they suggest and rate requirements.

Annotation Tool [27] is an evolution of Annotate!Pro that
lets the user takes screenshots and annotate them with their
proposals for project improvement.

iRequire [28] is a tool for mobile phones and enables users
to blog their requirements whenever their need is triggered.
The main features of iRequire are the possibility to take a
picture of the environment, document a user need, describe
the main task and provide a rationale, and check the summary
of a need.

These studies continue to address the problem of lack of
stakeholder involvement in requirements elicitation.

B. Visualization of Requirements

Browsing a disjoint list of textual requirements may impede
users to better understand requirements. Visualization can
be a mean to achieve better understanding of the identified
requirements [29].

Data might be represented through the use of visualization.
This representation increases the awareness of an individual
about the data. Visualization is employed in many domains,
for example latter phases of soft development, such as program
call graphs and source code visualization, to increase overall
program comprehension; or it is used to support testing and
debugging tasks.

Current visualizations used in software engineering are
mainly based in UML. However these UML-based models
are rarely designed with the goal of helping stakeholders
to see requirements and their properties in a clearer and
more understandable way. Requirements are more than mere
textual descriptions of what the system is supposed to achieve.
Metadata can be associated to requirements (for example,
attributes for author identification, cost, or priority), turning
them into multi-dimensional clusters of metadata.

Requirements visualization is a current research subject,
having the majority of proposals addressed at the analysis and
specification of requirements engineering. In what concerns
the elicitation activity, some proposals suggest the use of
tabular visualizations, quantitative visualizations of risks by
using charts, and modeling of requirements through business
processes [30].

Usage of mind maps [31] to gather requirements has also
been suggested. A mind map can group requirements in
different categories, where color and images can likewise be
added to the mind map.

Commercial RE tools also support requirements visual-
ization, for example, GatherSpace [32] with graphical use
case definition. Borland’s Caliber Analyst [33] supports re-
quirements definition through scenarios and storyboards for
requirements validation. IBM’s Requirements Composer [34]



includes business process diagrams, use case models and UI
sketching.

C. Participation in Online Communities
A problem in a large number of online communities is the

lack of participation. Only a small part of the community tends
to contribute which can lead to a failure in that community
[10].

The main reasons to contribute in online communities have
been summarized in extrinsic motivations like rewards or
personal needs, intrinsic motivations like altruism or reputation
and interpersonal reasons such as affiliation or liking the
community [35].

Motivating members to contribute to online communities is
a research area that had some studies on the psychology field
[10], explored the sense of uniqueness and dissimilarity [36],
and displayed the value of each contribution [37].

Online communities suffer from participation issues that
can be related to a lack of motivation to contribute. Social
visualization has also been used to stimulate user engagement
in online communities, this kind of visualization is part of our
proposal and is described next.

Competition is a form of social comparison that motivates
users to participate in online communities [38]. Social com-
parison can take place if users are able to see the behavior
of other users and their own. Visualization has been used to
create awareness of what is going on in the community but it
is not frequently used to stimulate social comparison.

Usually, people want to be recognized in a positive way and
perform actions to gain social reputation, since the potential
benefit compensates the required effort [38].

A social visualization provides information about the pres-
ence, activities and other data of a member’s social involve-
ment in a community [39]. Social visualization portrays social
data that can be defined as traces related to some specific
activity [40]. This kind of visualization can be used to increase
awareness in a social environment.

Attempts to use social visualization to motivate users have
shown good results in increasing the users’ motivation to
participate in the community [41] [42]. Some guidelines
for social visualization construction have been proposed by
Erickson [39], such as absence of customization and use of
a third person point of view, meaning that individuals should
see the same thing and view themselves as the other members
of the community will.

III. PROPOSAL

In this paper we propose a collaborative environment for
requirements elicitation with both requirements and social
visualization support. Since our proposal includes the creation
of a community to submit and discuss requirements we
incorporate some of the patterns suggested to design social
interfaces like commenting, votes, reputation and rankings
[43].

With this proposal we can tackle the problem introduced by
the distribution of stakeholders that can difficult the communi-
cation among them. Since requirements elicitation can benefit

from user involvement we also intend to invite the users to
participate in this activity and use visualization techniques to
engage and stimulate them to this activity.

We intend to better support users in requirements elicitation
and avoid possible schedule and geographical constraints that
may influence personal meetings for requirements elicitation.
Our proposal is distinct from the ones previously presented
because of our focus in the community that will elicit the
requirements and the included visualizations techniques.

The use of alternative requirements visualization is sug-
gested to provide a better understanding of the requirements
to the participants in the elicitation activity as stated by Gotel
et al [29]. Metadata associated to requirements like date and
time of submission, number of votes and comments will be
used in the proposed visualizations. Social visualization is
recommended due to its positive results in motivating users
of online communities.

We recommend using a web platform for inputting text-
based requirements suggestions. The proposed requirements
can then be used in the subsequent activities of requirements
development, namely analysis, specification and validation.

A requirement is mainly formed by a title, a description and
the category in which it fits in. Additionally, the date and time
of a submission should be kept. Users ought to have the option
to submit their requirements anonymously or to be identified.

Moreover users should be able to comment on the suggested
requirements in order to improve the discussion around them.
Date and time of submission is collected as in requirements
submission and the user may or may not assume the authorship
of a comment. In order to express their preference about
requirements, users ought to be able to vote on their favorite
suggestions. This way, the requirements list will also be
prioritized.

A. Requirements Visualizations

1) Project Dashboard: We recommend the use of graphic
artifacts to visualize information about the proposed require-
ments. Each (requirements elicitation) project has a dashboard
that quickly allows users to know about recent activities and
the most popular requirements. To show these details a total
of five bar charts will be used in this dashboard, namely:

• Requirements with more votes (top10)
• Requirements with more comments (top10)
• Users that submitted more requirements (top10)
• Requirements with more comments in the last 24 hours

(top10)
• Participation by date, regarding number of submitted

requirements, comments and votes per day
The charts that show information about requirements are

clickable, giving direct access to the selected requirement’s
details. The first bar of each chart is highlighted in a different
color.

2) Requirements Visualization: Regarding requirements vi-
sualization, we propose three graphical alternatives. The first
one is based on the hierarchy obtained by the use of categories
to group requirements. Hence, we propose using a treemap to



display these two hierarchy levels. A treemap can represent
large hierarchical collections with emphasis on the relevance
of each node through size or color [44].

In the first level of the treemap’s hierarchy all the possible
requirements categories will be displayed. In the second level,
we propose to display all the requirements associated to the
selected category. The size of each element can be used
to represent information about the requirements. In the first
level, the larger element (category) will be the one that has
the requirements with more votes. In the second level (see
Figure 1), the size of each element (requirement) in the
treemap will represent the number of votes the represented
requirement has. Different colors are used to provide a better
distinction between each element of the treemap.

The second requirements visualization is based on a tag
cloud [45]. This visualization is compact and through the use
of size, attention is drawn towards the largest and presumably
most important items. Tag clouds are becoming popular in web
sites and blogs.

Using a 3D tag cloud enables users to see the most relevant
requirements at the same time (see Figure 2). Every element of
this tag cloud is clickable, meaning the details of a requirement
are accessible through one click.

Fig. 2. 3D Tag cloud for requirements visualization

In addition, participants should be able to see the evolution
of the number of comments and votes on requirements through
time. This is possible through a bubble chart with a representa-
tion of time (motion chart): the number of votes and comments
of each requirement will be used in the horizontal and vertical
axis. Color will be employed to represent categories, meaning
requirements from a given category will share the same color
(see Figure 3).

Still, to give the participants a more traditional mode to
visualize the proposed requirements a tabular requirements list
is provided (with the title of each requirement, category, who
submitted it and when as well as its number of votes ought to
be available).

B. Social Visualization

Social visualization has a positive effect in motivating users
of online communities to contribute to the given community,
so we propose using social visualization as another mean to
motivate users to participate in the elicitation activity.

Fig. 3. Motion chart for requirements visualization through time

A bubble chart will be employed to illustrate the user’s
contributions (see Figure 4). The size of each bubble is
intended to represent the total number of contributions (new
requirements, comments and votes) that the same user has
made, providing an effective way of detecting who is con-
tributing more. Color will represent different user status that
can be defined (like gold, silver and bronze) through the user’s
level of participation, adding a more competitive side to this
visualization approach.

IV. PROTOTYPE

To evaluate this proposal, a prototype has been built using
the Outsystems agile platform [46]. This platform has been
chosen due to its simplicity, short learning curve, and also for
its capabilities of version control and easy deployment.

The developed prototype supports the features introduced in
the previous section. The social visualization and requirements
dashboard were implemented using Fusion Charts [47], a
charting framework that is included in Outsystems agile plat-
form. However, the proposed visualizations for the suggested
requirements were built using Google Charts API [48] due to
the lack of equivalent support by Fusion Charts.

A. Requirements Submission, Discussion and Voting

The prototype enables users to submit new requirements,
discuss the existent ones through comments, and prioritize by
using votes. Requirements submission and their comments can
be signed by users with their username or be anonymous in
order to avoid organizational barriers, which can intimidate
the user when submitting an opinion.

A notification system based on comments has also been
implemented in order to notify the users of recent activity.
After each comment on requirements, the system sends an e-
mail to the author of the requirement and to the individuals that
already posted a comment on the given requirement, informing
that a new comment has been submitted.

At the end of the requirements elicitation process, a list
of the suggested requirements can be exported to a xls file.
This list contains the information related to each requirement
including title, description, category, number of votes, author,
date and time of submission.



Fig. 1. Treemap for requirements visualization (2nd level)

B. Visualization of Suggested Requirements

Regarding the visualization referred to in III-A the prototype
has a dashboard on its homepage with proposed bar charts
to better inform the user of what has been going on in
the elicitation activity. These charts show the most voted
requirements, the users that submitted more requirements, the
requirements that have more comments and the requirements
that were more commented on in the last twenty-four hours.
When a user sees the details of a requirement, a chart is also
shown to illustrate the difference in votes between the most
popular requirements and the one that is actually being seen.

The three alternatives for requirements visualization con-
sidered by our approach are implemented using the Google
Charts API [48].

C. Social Visualization

The proposed social visualization based on a bubble chart
is supported by the prototype using Fusion Charts [47]. Each
stakeholder is represented by a bubble. The horizontal and
vertical axis showed the number of comments and votes made
by each stakeholder while the size of each bubble represents
the sum of the suggested requirements, comments and votes
(please see Figure 4).

The color of each bubble indicates the status that the
stakeholder has achieved. Each contribution has equal value,
and a different status is achieved after five contributions,
meaning that to get to the bronze status and individual has
to make more than five contributions, more ten to silver and
more than fifteen contributions to achieve gold status. When
the cursor is over a bubble, the username of its correspondent
user is displayed. This visualization allows no customization
following Erickson’s guidelines [39] presented in II-C.

Fig. 4. Proposed social visualization

D. Evaluation

The prototype was evaluated according to ”Goal-based
evaluation of IT system as such” strategy [49]. This is a
deductive approach that does not need user involvement and
is used when it is intended to check if an IT artifact fulfills
the intended goals.

This evaluation was performed by all the thirteen students of
a requirements engineering subject from a Bsc in Management
and Information Systems at the Higher Institute of Bank
Management [50]. The prototype was demonstrated to these
students in the final class of their course, afterwards a survey
was answered by them.

The questionnaire consisted of two different parts, the first
was based on four different questions, each one stating a goal
of the system, and the respondents were asked to state if they
agreed or not with each goal. The answer was based on a six
point Likert scale, with 0 meaning ”Totally disagree” and 5
”Totally agree”.

The second part of the questionnaire asked the respondents
to classify each of the proposed alternatives to visualize the



suggested requirements. Evaluation of the proposed social
visualization was also asked. This evaluation of the proposed
visualizations was based on a six point Likert scale with 0
meaning ”Don’t Like” and 5 ”Like”.

The defined goals for the prototype are:
1) Involve more stakeholders in requirements elicitation,

avoiding face-to-face meetings
2) Ease the understanding of the requirements through the

different graphical visualizations
3) Encourage stakeholders to participate in requirements

elicitation through the different graphical visualizations
of requirements

4) Encourage stakeholders participate in requirements
elicitation through the use of social visualization

The results of the questionnaire are described in the next
two tables.

TABLE I
RESULTS FROM GOAL-BASED EVALUATION OF IT SYSTEM AS SUCH

Average Classification
Goal 1 Goal 2 Goal 3 Goal 4

4.15 4.08 3.61 3.54

TABLE II
RESULTS FROM PROPOSED ALTERNATIVES FOR REQUIREMENTS

VISUALIZATION EVALUATION

Average Classification
Treemap Motion Chart 3D Tag Cloud Textual List

4.00 4 3.85 3.31

The respondents to the questionnaire were also asked to
rate the social visualization based on the bubble chart, which
achieved an average score of 3.23.

V. EXPERIMENT

According to action research methodology, our proposal
has been evaluated through an experiment. The scenario was
the elicitation of requirements for an information system that
would facilitate the management and planning of an event,
SINFO’2012 [51] at IST.

The stakeholders were invited to participate in requirements
elicitation for this system through an e-mail sent to the event’s
mailing list, which had forty-three members. This list included
the members of the team that organizes the event and members
who were responsible for previous editions of the event.
A total of fourteen stakeholders accepted to participate in
elicitation and the activity lasted for twelve days.

Initially the categories to group requirements were defined
with one of the leaders of the event’s team and after that,
the invitation e-mail was sent. E-mails to remind about this
elicitation activity were sent at the fourth, eighth and twelfth
(last) days of this experiment.

At the end of this experiment the participants were asked to
respond to a questionnaire where they were asked about the
frequency that they accessed the prototype and about some
motivational factors to participate in elicitation. In the last part
of the questionnaire, the respondents were asked to classify the
different requirements visualizations that were offered.

VI. RESULTS

This section presents the results of the experiment described
in the previous section. Figure 5 details the number of con-
tributions per day through with a chart, invitation was sent at
day and reminder e-mails were sent at day 4, 8 and 12.
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Fig. 5. Contributions per day

After the experiment, the participants were asked to answer
a questionnaire that featured some motivational factors to
participate in elicitation. Classification of the proposed require-
ments visualizations was also part of the questionnaire. Eleven
of the fourteen individuals that participated in this experiment
agreed to answer the questionnaire.

The questionnaire started by asking the frequency that
the collaborative platform for elicitation was accessed by
each user. This was a multiple choice question with possible
answers being Once, More than once, but not daily, Daily,
and Daily, more than once. Seven of the respondents accessed
the platform more than once but not on a daily basis, three
only accessed it once. Only one, accessed it daily, but this
individual only decided to participate in the last day of the
experiment.

The respondents were asked about the main reason to
participate in elicitation, this was a multiple choice question
that had the following possible answers options:

• Interest in project
• Liked that my opinion was asked
• Appeal from the project leaders
• Other
”Interest in project” was the answer with more choices, 6.

Following that, ”Liked that my opinion was asked” had 3
choices and ”Appeal from the project leaders” was chosen
once. One respondent chose ”Other” and specified ”Future
benefit for SINFO” as the main reason to participate.

The respondents were also asked if a game or the existence
of rewards would increase their motivation to participate in
elicitation. 5 of the 11 respondents answered that a game
would motivate them to participate and 7 answered positively
when asked if the existence of a reward would be a motiva-
tional factor.

The motivational impact of social visualization was also
evaluated in this questionnaire with 8 of the 11 respondents
stating that it motivates them to participate in elicitation.



Table III presents the last part of the questionnaire’s results,
the classification of the proposed visualization by the experi-
ment participants. The respondents were also asked to rate the
proposed requirements visualizations using a six points Likert
scale with 0 meaning ”Don’t Like” and 5 meaning ”Like”. In
order to have a reliable rate, a log feature of the prototype
was used, in order to check if a user really saw each of the
visualizations that were rated.

TABLE III
CLASSIFICATION OF THE PROPOSED REQUIREMENTS VISUALIZATIONS

Visualization Max. rate Min. rate Average rate Rated by
Tabular List 5 3 4.09 11

Motion Chart 5 0 2.89 9
Treemap 4 0 2.22 9

3D Tag Cloud 5 0 2.00 10

VII. EVALUATION

The developed prototype enabled the different stakeholders
to give their contributions and express their opinions indepen-
dently of their location and without time constraints.

The majority of the stakeholders involved in this experiment
considered social visualization as a motivational factor to
participate in requirements elicitation.

According to the questionnaire’s results the participants
prefer the tabular list instead of the requirements visualiza-
tions that we propose. However, the proposed requirements
visualization had some positive feedback, as can be seen by
the higher rate of each one, but the rates from each user were
very different which originated a lower average rate.

There is a need to frequently remind stakeholders to return
to the elicitation platform, as it can be observed in Figure 5,
since the main contributions related with new requirements
were given in the days that a reminder e-mail was sent to
the stakeholders. The questionnaire results also confirm that
the users did not frequently access the elicitation platform.
The number of comments and votes was higher in the last
days of the experiment. Additionally there is a low rate
of comments per requirement meaning that the discussion
around requirements should be more stimulated. Analyzing the
contributions from each user we can also find some different
profiles:

• Users that mainly submit requirements (2)
• Users that submit few ideas but express their opinions

through comments and votes (2)
• Users that only submitted votes (3)
• Users that did not contribute (3)
Despite the presence of a notification system based on com-

ments, the cases where the author of a requirement continued
the discussion around the commented idea were rare. This
can either be interpreted as an absence of conflicts between
stakeholders or that the comments made aimed at completing
the description of each requirement.

According to our questionnaire the existence of rewards can
boost the stakeholders’ motivation to participate in elicitation.
Associating a game to elicitation can also increase the motiva-

tion of some of the stakeholders to contribute to requirements
elicitation.

None of the requirements or comments were submitted
anonymously.This shows that in this experiment none of the
participants were worried with organizational barriers or felt
intimidated to give their contribution.

VIII. CONCLUSION

This paper presents our proposal to collaboratively elicit
requirements in a web-based environment. Complementary
ways to visualize requirements are part of this proposal to
stimulate user involvement and increase the perception of
their relevance in the requirements elicitation activity. Social
visualization is also proposed to engage stakeholders in this
activity.

A prototype platform has been implemented and submitted
to a goal-based evaluation. The results of that evaluation show
that it accomplishes the proposed goals, which include the
involvement of more stakeholders and better understanding of
requirements. The requirements visualizations techniques also
received positive feedback.

According to action research, our proposal has also been
evaluated through an experiment that involved 27 require-
ments, 17 comments on the proposed requirements and 32
votes. The experimental results show that requirements elici-
tation can be made in an online collaborative environment. As
a result, requirements elicitation can be supported in a quicker
and cheaper way and can mitigate schedule or geographic
constraints. The use of social visualization had a good impact
on motivating users’ participation. However the proposed re-
quirements visualizations seem not to have the importance that
we placed on them, since the participants in this experiment
have expressed their preference for a traditional tabular view.

Regarding future work, we feel more experiments with
different organizational and technical environments should
be performed to obtain more results. Additional features to
increase user engagement and the frequency of accesses to
the online platform have to be considered. Namely techniques
to design social interfaces like the addition of a personal
dashboard, sharing or tagging features would be considered
to this proposal.
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