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Abstract. In our present professional and educational contexts one of the key
competences to assess is the teamwork competence. However, this require not
only to explore the development of the competence by a group but how it is
acquired by each of its members. In order to do so it is necessary to analyze
several issues and one of the most relevant is students’ interaction. The problem
is that the tools that students employ to interact in their learning context are not
those that they use in their daily life. That’s why it is necessary to explore the
students’ interaction that happens through instant messaging tools, and the most
popular is WhatsApp. This paper explores the problem of analyzing WhatsApp
messages and how to compile these evidences in such a way that they can be
explored through a learning analytics tool. The implementation shows that the
use of WhatsApp messages is possible but requires to take into account other
issues such as how to manage interoperability and how to deal with user sen-
sitive information.

Keywords: Teamwork competence � Interaction � WhatsApp �
Instant messaging

1 Introduction

Our current society, that may be considered as the Information society, the Knowledge
society or the Technological society; requires better prepared professionals in order to
address the problems and requirements of a continuously changing world. These
professionals should acquire several competences while they are learning in order to
succeed in a very competitive environment. One of the key competences to acquire is
teamwork competence (TWC) which is promoted by the educational institutions and
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very demanded by industry [1]. The acquisition of this competence is especially rel-
evant because: (1) TWC development contribute to improve students’ learning as they
need to share information and discuss among them, which facilitates building mental
models in a cooperative way [2, 3]; (2) in institutions and organizations is common to
work in teams, so it is desirable that all the professionals know how to develop their
work in this way [4]; (3) Bologna process understands TWC as one of the key com-
petences to acquire by the students in Higher Education [5].

Although institutions are devoting many effort and investing great quantities of
resources to promote and foster TWC, it is necessary to assess if the competence has
been acquired or not. This is a difficult task that requires of the evaluation of multiple
evidences. Most of the time the assessment of TWC is determined by the final result or
work that teams deliver, ignoring what happens during the different stages of the
process or variability between the amount and relevance of individual contributions [6].

It is necessary to apply a methodology that allows not only assessing the final result
of a group but the individual acquisition of teamwork assessment. In this sense there
are three possible categories of instruments that can be used [7]:

• Observational rating scales. These are standardized measurement protocols, which
train observers to record and rate observable team behavior. Some examples could
be Behaviorally Anchored Rating Scales BARS [8] or Communication and
Teamwork Skills (CATS) [9]. The problem of this type of methodology is that is
very hard to apply them when the number of groups to evaluate is high and because
is difficult to assess part of the teamwork, especially when it is not carried out in a
controlled environment.

• Team self-assessment. These methodologies could be also applied to try to assess
teamwork. With them the students rate their own work in the group and also their
peers work. Examples of this kind of instruments could be the Hackbert ques-
tionnaire for peer and self-assessment [10], the instrument defined by Ríos-
Carmenado et al. [11] or the Team Work Behaviour Questionnaire (TWBQ) [12]. In
this case the problem is that peer evaluation can be biased by the context of the
student and the relationship with her peers.

• Event-based approach. These techniques were defined to deal with performance
evaluation in complex simulation scenarios [13, 14]. In this approach critical events
which provide opportunities to perform key teamwork competencies are in the
simulated scenarios. The problem of this methodology is that it cannot easily be
applied all kind of educational approaches.

Most of these methodologies present different problems to evaluate the individual
acquisition of TWC. Given this situation the authors of this work decide to apply
Comprehensive Training Model of the Teamwork Competence (CTMTC) [15, 16] in
several academic contexts. This is a methodology that analyses the learning evidences
recorded by the IT-based learning tools that the teams use when developing a project or
a learning activity [16]. CTMTC is based on a set of stages adapted from the Inter-
national Project Management Association (IPMA) [17]. The students are going to
complete these stages in order to develop their project. CTMTC is a methodology
focused on the evaluation of issues of group-based learning: teamwork phases (mission
and goals, responsibility maps, planning, implementation and organization of
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documentation), collaborative creation of knowledge, and cloud computing technolo-
gies (wikis, forums, social networks and cloud storage systems) [16]. The people in
charge of the application of this methodology can track continuously what students are
doing and how they are collaborating to develop the project, and can analyze how an
individual is contributing to the group work. In addition it facilitate teachers to do
partial summative assessments of TWC [18]. The method has been tested in very
different contexts with high rate of success and acceptation [6, 18–23], and it was
possible to adapt it easily which show how flexible it is.

But not all that happens in those experiments was good. One of the main problems
found with these experiences were the tools employed to show the communication
between team members. The most common tool to use was the forum provided by a
Learning Management System, more specifically Moodle forum. Moodle forum is a
very powerful tool that can be used to carry out several type of learning activities [24].
However, students were used to employ synchronous tools more than the asynchronous
ones, since their messages in in forums look artificial, it does not reflect the real
interaction that they could have in other applications such could be an instant mes-
saging client as is WhatsApp. This was suggested in the qualitative assessment carried
out in the above cited experiments and fits with other research conclusions [25].

Given this context, the present work aims to make possible importing the
WhatsApp messages of the members of a team that is applying CTMTC methodology.
This is a complex task because of three main reasons: (1) WhatsApp is a commercial
tool that is not included in the Learning Management System but in the personal
devices of each student; (2) The information recorded in WhatsApp links a person with
a telephone number which is sensitive information that should not be stored; and (3) it
is necessary to study if it is possible to apply the same learning analytics techniques and
tools with the data source obtained from WhatsApp than from the information recorded
into the LMS.

This paper is going to deal with these three issues. It is structured as follows:
Sect. 2 analyses other existing works that employs instant massaging such as
WhatsApp in learning activities; Sect. 3 describes how facilitate the connection
between the LMS and WhatsApp; and Sect. 4 how the tool is implemented and the
information is parsed. Finally, some conclusions are posed.

2 Research Context

Nowadays one of the technological tools most used are Instant Messaging (IM) apps.
These are online tools that facilitate a synchronous communication among users that
has become very popular with their inclusion in the smartphones and the popularization
of this kind of devices. In the educational field, IM apps allow students to exchange
text, chat in group, share images, videos, voice and even talk.

In 2018 the most popular apps for IM were: WhatsApp with 1,5 billion users,
Facebook messenger with 1,3 billions, WeChat with around 1 billion, QQ mobile with
803 millions, Skype with 300, Snapchat with 291, Viber with 260, Line with 203 and
Telegram with 200 (stats provided by stadista.com based on We are Social, Kepios and
other sources [26]).
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These stats show how significant is IM in individuals daily live something especially
relevant when focusing in students, that prefer to use these apps instead of email or
phone calls to stay in touch with their friends [27, 28]. Students do not understand IM as
technology, a term associated in many people’s minds with objects that are complicated
and difficult to understand or operate, but as common communication way [29].

IM apps have been applied in learning contexts in different ways, but one of the
most common is helping to improve students communication with peers and faculty
[30–35]. From this experiments it is possible to say that IM facilitates interactivity
between peers and knowledge sharing, increases participants sense of presence, fosters
collaboration and makes possible ubiquity [35, 36]. However, if the learners use these
tools when studying, and not necessarily with educational proposes, they may have a
negative effect, because IM apps can be a distraction in the learning process [37, 38].
This means that IM apps could be interesting tools in educational activities but they
should be used in a controlled way and with educational proposes.

One of the main potential contributions of IM apps is that it can enhance com-
munication between students which is in one of the key issues for the acquisition of
TWC. In this sense, there are several cases where instant messaging is applied as a
communication channel for students groups [36] and in some the contents of the
interaction is analyzed [39]. However, in those works the learning evidences are not
used to assess TWC acquisition as the author of this paper aims to do.

Given this context it is clear that IM can be used to communicate groups of
students, but, What IM app should be used? In this sense the present work explores the
use of WhatsApp as one the most popular IM tools. There are several studies about the
possibilities that WhatsApp provides in educational contexts [40–42], samples of the
application of WhatsApp for communication [32, 36] and other related with the
development of specific competences [43, 44].

This work goes beyond the existing research on this field, because it aims to
employ WhatsApp to facilitate cooperation among the members of students’ groups,
that work together to develop a project, and later allow analyzing the interaction of the
team members in order to assess the individual acquisition of the TWC.

3 The Interconnection Between WhatsApp and the LMS

In order to design the possible implementation of the connection between the learning
analytics tool and WhatsApp it is necessary to consider the main components of this
interaction:

• Learning Analytics Tool (LA Tool). It is an ad-hoc defined tool that gathers, ana-
lyze and represent information about the students’ interaction in groups when they
are applying CTMTC to address their projects. The system allows choosing a forum
within the course and then display the data for the student–student interactions, with
three different view modes [19]:
– Forum view. With general stats about the interaction in the forums by each

group and by students.
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– Team view. That provides information for a specific team in all the threads of a
forum

– Thread view. Which shows specific information for a group and a thread

The information is gathered by using an ad-hoc defined Moodle webservice and a
client. The client will request the information to Moodle by using the webservice layer,
compile this information and preprocess it. Figure 1 shows the information represented
by the client for a specific team.

• Moodle. It is one of the most popular LMS and is used in lot of institutions all
around the world [45–47]. Moodle, as other LMS, provides tools to support the
teaching and learning processes. Between these tools one of the most common are
forums. In CTMTC the forum is used as a way to gather the interactions that the
team members have among them. This information is accessed by the LA tool. For
this project the idea is to store WhatsApp evidences also into Moodle database so
they can be easily accessed by the LA client without the necessity of dealing with a
different database.

• WhatsApp. It is the tool where the interaction of students could happen. It is
necessary to find a way to send the interactions to Moodle database. There are three
possible options:
– Modify WhatsApp to include interoperability specifications. This is not possible

because it is a proprietary software tool, so modifications are not allowed.

Fig. 1. Learning analytics client tool. It shows the information for a specific group and forum.
The information about students has been blurred
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– Define a middleware that gathers information from WhatsApp and implements
interoperability specifications as the proposed by Conde et al. in other works
[48, 49]. The problem of this solution is that there is not an official WhatsApp
Open API and only WhatsApp Business API that can be employed to define
commercial solutions. In this case the mediator could not be the best option
because it is necessary to pay to access to the API.

– Define a component into Moodle that gathers the WhatsApp evidences and store
them in Moodle database, so later could be represented in the LA tool client.

Given these options the best and more affordable solution is the last one. The idea is
to define a widget with a form that can be installed in Moodle. In such component
students should upload a text file with the WhatsApp conversation (a WhatsApp default
functionality) and the information will be processed and stored into Moodle.

4 The Implementation and Information Process

Once made the decision to define a Moodle widget, authors should decide what type of
widget develop. They considered that the best option could be a module, that would be
instanced in the course. In this module the teacher should decide the forum to which the
conversations will be associated. Through the module, students could upload a text file
with the conversation and the information will be stored in the database. However, an
important issue was detected related withWhatsApp messages structure. Figure 2 shows
the structure of a WhatsApp message. The first part of the message is the date, after a “-”
it is possible to see the phone number of the person that is speaking or her contact name.

This means that the WhatsApp conversation does not include students’ IDs, which
could be a problem to link the messages with the specific students in the LMS database.
In addition, storing sensitive information, such as a phone-numbers with students’ IDs,
can break the EU General Data Protection Regulation (GDPR). Given this situation the
text file should be parsed. The students are going to associate, when uploading the file,
the ID to a specific phone number or contact name. With this information the parser
will extract messages and associate them to the students’ IDs. Figure 3 shows an
example of the form included in the module.

Figure 4 shows a Business Process Model Notation (BPMN) diagram that shows
the process of uploading and storing the information. In such diagram it is possible to
see that the student export and upload a file and fulfill a form to link user ids with
contact names or phone numbers. If the form is properly fulfilled the information is
parsed and stored in the data base. If there were errors these will be shown to the user
that must fulfill again the form.

Fig. 2. WhatsApp message structure
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The last part of the development consists of the integration of new methods into
Moodle Web Services that allow retrieving WhatsApp messages for a specific group
and to modify the LA tool client to facilitate data representation. Authors are currently
working on this part.

Fig. 3. Module form to upload the file and associate student ID with a contact name or a
number. Information shown in the image is not real

Fig. 4. BPMN Diagram to describe the process of uploading a conversation and storing it. Click
the following link for zoom: http://doi.org/10.5281/zenodo.2559595

32 M. Á. Conde et al.

http://doi.org/10.5281/zenodo.2559595


5 Conclusions

TWC acquisition by an individual is closely related to her interaction with her peers.
This kind of interaction could be carried out in forum posts, blogs or with other tools
linked to an educational environment. However, students do not interact usually by
using these tools. It is much more common that they employ IM tools and the most
popular tool nowadays is WhatsApp.

In this paper we have explored how WhatsApp is employed in learning activities
and we have provided a way to store WhatsApp conversations in the LMS database so
later it can be explored through a LA tool in order to evaluate real students’ interac-
tions. This required to define a tool to upload conversations, parse sensitive information
and store it in a coherent way with Moodle database structure.

From the experience it has been possible to say that the interoperability between
tools that belong to the student informal learning context can be combined with those
from the formal one, but it is necessary an intervention by the student in order this can
be done in the proper way. This fits with some previous works [48, 50].

The next step is to validate the integration of the tool through some experiments
where we will compare the results about individual TWC acquisition distinguishing
between groups that upload WhatsApp conversation and those which prefer using the
forum. Moreover, students that employ WhatsApp will be surveyed in order to know
their perception about the integration carried out and what other tools they would use.
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