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Abstract—We are in a time where trends and ICTs are
capable of leading important educational changes and allowing
an advance in flexible teaching environments, through innovation
and collaboration between educational institutions. Teachers
have a large number of technologies to use as an ally in the
classroom, such as software agents in the teaching-learning
process. The objective of this article is to make known the
educational module Student Play that allows to establish
interactive games with students to educate in values through
conversational agents, and that is embedded in a web tool called
Agent SocialMetric.
Keywords—Agent SocialMetric; Software Agents; Educational
Software; Games; Student Play.

I. INTRODUCTION
ICTs led to a process of global connectivity that allowed
the generation and socialization of the information and the
knowledge, eliminating the space-time barriers [1] and
allowing them to become pillars for technological innovation
and economic growth. The list of technologies available for use
in the teaching-learning process is progressively updated [2],
which allow the teacher to obtain a true digital ecosystem for
use but ICTs must be considered as those capable of generating
new learning scenarios where instead of using teacher-centered
ICTs [3], they are used in student-centered models
(remembering that the students are the New Millennium
Learners) and connectivity. In the digital world and in the
knowledge society, the ability to memorize data is no longer
enough, but it is essential to have the capacity to provide
solutions to problems with creativity and innovation, knowing
how to move in the uncertain and dynamic future.
Technology Enhanced Learning (TEL) is a complex field
within which an important point is educational software, and it
allows to understand how learning mechanisms may be
enhanced by technology, how educational practices changed or
how to design adapted educational software to a particular
pedagogical setting. Educational software is a means to
implement computer-based pedagogical settings and thus
contribute to the achievement of pedagogical objectives [4].
The demand for educational software is growing exponentially
with the surge of interest in educational reform, the Internet,
and distance learning.
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A large number of researchers [5], [6] have emphasized the
importance of clear leadership [7] in order to develop positive
attitudes of teachers towards the use of ICTs, facilitating
innovative ways of using them in education. Thus, ICTs have
covered and related fields previously unrelated to education,
such as gaming, virtual reality, neuroscience, agile
methodologies and artificial intelligence (AI). The area of AI
allowed the development of Intelligent Tutoring Systems (ITS)
as well as Learning Companion Systems (LCS), through
pedagogical software agents (e.g. [8], [9], [10], [11], [12]).
Another field lies in the culture of games because it has
become a trend for educational usage as a useful training and
motivation tool [13]. Games in general are considered as an
activity of the person, which varies according to each context.
As tablets and smartphones have been optimized, computers
and gaming consoles are no longer the only way to interact
with other players online, making the game a portable activity
that occurs in different settings. The creativity that is activated
and put into operation when playing, awakens the impulse that
is necessary to recreate the reality and transform it. And while
games are not exclusive to children, they constitute an
irreplaceable motor of their development. Therefore, the
combination of the most effective principles of learning
mediated by technology and multimedia design will provide
methodologies and tools that will favor student learning.
Agent SocialMetric [14] provides a methodology based on
the integration of Social Network Analysis (SNA) and the
development of an interface software agent, called Albert, that
assist teachers in the classroom environment. Considering the
advances in educational trends, the aim of the present article is
not only to present the tool but also to display the new module
called Student Play, which establish interactive games with
preschooler students and, thus, promoting an environment that
facilitates education in values through various software agents.
Education in values allows us to discern what children need to
live and interact with others, so that friendship, understanding,
perseverance, tolerance, generosity, honesty, solidarity, respect
for diversity, empathy, collaboration, courage, among others;
are essential for a healthy development of them. The article is
structured as follows: section 2 discussed the state of art of
ICTs in Education. Section 3 describes the related work, while
section 4 directly addresses the Agent SocialMetric tool,

describing its motivation and introducing the Student Play
module immersed in values education. Finally, section 5
presents the conclusions and future work.
II. STATE OF ART
From its beginnings, the educational system has emerged
with the development of reading, writing and mathematics
[15]. In those times, educators have had to understand and
decide what content was feasible to include in the student’s
curriculum, identifying the best pedagogical and
methodological practices for successful learning. Over time,
these activities have been affected mostly by improvements in
knowledge [16] and the advancement of society and
technologies. From the outset, ICTs were incorporated as a
modern instrument that allowed teachers to innovate and
caught the attention of their students [17] through the
incorporation of new objects and tools into the class, only
considering them as isolated and independent elements rather
than integrated into the curriculum [3]. But the accelerated
growth in the use of ICTs [7] has been followed “by the
recognition of the potential for such technology to transform
the classroom environment” [18].
Over 20 years ago Davis, Borgatti and Warshaw [19]
developed a theory that made possible to investigate the
reasons why people use technologies such as computers and
their attitude towards them. Through the testing of the
Technology Acceptance Model (TAM) it was possible to
determine that people's use of technology could be predictable
by their intentions and that perceived usefulness (a concept
derived from TAM) was strongly related to them. In the model,
the external variables, such as school policies on using ICTs,
represent the influences on teachers which come from outside
their sphere of control. Several studies have identified a wide
range of skills and competencies which teachers felt they
needed in order to find ICTs easy to use. Therefore, the
positive factors included the confidence in using ICTs and the
ease to think of new lesson ideas while the negative factors
covered the need for more technical support and the
insufficient access to the resources, among others [20].
If teachers do not visualize the need to change the way they
structure their classes it is very likely that they will not use
ICTs, but if they see them as useful to the process then their
attitude towards them will be positive [7]. A large number of
researchers [21], [22], [23], [24] have emphasized the
importance of user attitudes in the use of ICTs, since their
satisfaction will address the successful implementation of
technologies in educational practice. According to Polancic et
al. [25], “a key assumption of TAM is that external variables
influence the decision to use particular IT only indirectly
through their impact on users’ beliefs”. In TAM, perceived
usefulness embodies the role of user beliefs indicator as it
provides information on how users successfully experience the
implementation of computers and computer systems [26].
At the present time it is fundamental to recognize, on the
one hand, that the teacher has a large number of technologies
that allow him/her to carry out not only the teaching process
but also some educational management; and on the other hand,
that technologies are increasingly varied, and allow embrace

and obtain feedback from different areas of knowledge (such as
neuroscience [27]) in a thoughtless beginning to relate to the
teaching-learning process. The emerging technologies mark
fluctuations in global trends and 21st century skills [6] such as
internet of things, learning analytics, augmented reality, games,
social networks, big data, and machine learning [2], [28].
III. RELATED WORK
Around 1960 arose the development of technology for
conversational agents, where Eliza was the first conversational
agent developed by Joseph Weizenbaum. These agents are also
known as chatterbot or chatbot, originally coined by M.
Mauldin in 1994. A conversational agent is an artificial living
entity designed to have conversations with real humans [29]
and chatbots can be found on screens, virtual worlds, but also
in the real world through projections e.g. holographic
projections or physically speaking and responding [30]. The
conversational agents provide a natural language interface to
users and the main benefit lies in the simplicity of the
management of the dialogue along with the development of the
database.
One of the most known and powerful chatbots (but still
unable to pass the Turing Test) is A.L.I.C.E, and as the design
of these chatbots became more sophisticated, the objectives for
which they were created were expand-ed. Thus, they have been
used as private tutors, to determine personality, to simulate
chats with humor, among others. A pedagogical agent makes
decisions about how to maximize a student's learning and
environment to meet their goals [31] and promote collaborative
learning. From the functional point of view, agents can occupy
different roles because they can serve different purposes.
Therefore, pedagogical agents can develop in two fundamental
roles as Intelligent Tutoring Systems (ITS) as well as Learning
Companion Systems (LCS).
According to Chan [32], the ITS are modeled on the idea
associated with private tutors and provide individualized
instruction which enhances the personalized attention of
students. The ITS were conceived as a model with two agents,
implanting the figure of a computer simulated teacher, a vision
that remains strong today [33]. However, the LCS embodies a
model with three agents where the computer simulates two
independent agents (a tutor and a learning companion)
coexisting, and a third one which enriches the social context.
The learning companion may act as a collaborator or as a
competitor to the student (e.g. [34], [35], [36], [37]).
In the last few years, there has been several applications
surrounding the gamification i.e. “the notion that gaming
mechanics can be applied to routine activities” [13] because the
ways in which people learn have been changing and expanding
as interactive content available via the web such as Sicko1. A
large number of studies have been carried out to investigate
and examine motivation in video games; some of them
associated the causes to the narrative context [38], [39], [40],
while others found that motivation is related to goals and rewards [41], [42]. Nevertheless, they all concluded that the
1

SICKO, (accessed 02.04. 17).
http://med.stanford.edu/sm/archive/sicko/game/SICKOTitle.html

motivation to play is a key topic in educational video games,
regardless the causes.
Considering that games and videos are two of the primarily
ways that students learn outside schooling, the game-like
environments transform assignments into exciting challenges
and develop inductive reasoning skills. As Gros said [43],
“digital games are user-centered; they can promote challenges,
co-operation, engagement, and the development of problemsolving strategies”. As for any education-oriented approach
[44], “instructional technology only works for some kids, with
some topics, and under some conditions—but that is true of all
pedagogy. There is nothing that works for every purpose, for
every learner, and all the time” [45].

The tool, shown in Fig. 1, was developed as a didactic
support in order to strengthen and manage the classroom
atmosphere [14], for which two techniques were combined:
SNA [61] and Conversational Software Agents [29]. SNA has
been developed as a tool for measuring and analyzing the
social structures that emerge from the relationships (ties or
bonds) between social actors (nodes). The behavior of the
group is not explained by the action of each of its components
but by the set of interactions that occur between the elements
in the analyzed context, therefore mapping and managing the
learning process through graphs will allow to un-derstand the
dynamics of the classroom.
Fig. 2. The agent called Albert.

Games allow students to spend hours learning on their own
time [46], and there are several educational games that require
the use of logic, memory, problem-solving, critical thinking
skills, visualization, and discovery such as Immune Attack
[47], Food Force [48], Discover Babylon [49], Quest Atlantis
[50], Environmental Detectives [51] and various games
designed to help develop the preschooler's math, painting and
reading skills using NickJr characters.
According to Deshpande and Huang [52], “a simulation
game is a game, which has elements like score, performance
rating, conflict, and payoff, and simulates a real world situation
for decision-making or alternative evaluation. These multisensory experiential learning tools allow the player to
experience cooperation and teamwork without the risk of expensive mistakes. Simulation games follow the widely
accepted ‘‘learning by doing’’ philosophy. Simulation gamebased learning is an extension of the problem-based learning
paradigm, having all its inherent characteristics plus some
additional advantages”. Simulation games have been applied in
several education domains such as architecture [53], business
ethics [54], child development [55], interviewing skills [56],
and medical [57], [58].
IV. AGENT SOCIALMETRIC
Agent SocialMetric is an educational software tool whose
primary objective is to assist teachers, simplify-ing the
analysis of the social climate dynamics and the structure
within [59]. The structural dimension refers to the classroom
structure i.e. organization of student roles within the class
while the affective dimension are things as satisfaction and
friction in the class [60].
Fig. 1. Agent SocialMetric Model.

In Agent SocialMetric, Albert (see Fig. 2) [62] has been
integrated through the maintenance of a conversation with the
teacher, being able to fulfill two fundamental objectives. The
first one is the interaction and comprehension of the questions
formulated by the teacher, distinguishing from those that
present a general character, from the ones referred to the
classroom, given by the interpersonal relationships existing in
the classroom. The second is the elaboration of an adequate
response in line with what the teacher consulted, being able to
solve their doubts about the classroom climate and the internal
social structure of the group of students. Consequently, Agent
SocialMetric is a system that should be used to answer queries
automatically and immediately to teachers.
The teacher was freed from the rigid and static interfaces,
so it was decided to design an avatar with the appearance of a
scientist, the agent was called Albert, which can be perceived
as an interface aid to the accomplishment of the tasks,
regardless of whether it allows the interaction or simply is
limited to giving advice. The tool has three access roles:
administrator, student and teacher, and only the teacher is in
charge of working with Albert. At first the system was devised
for the student to be logged and only be able to answer the set
of questions from the sociometric questionnaire. Trying to
expand the development and increase the performance of the
system, and expanding the universe of users that interact with
the agents, we have devel-oped the Student Play module that
will be described in the following section [63].
Games have been used in educational endeavors and there
are several theoretical remarks about games and learning. For
example, Rieber [64] has argued that digital games assist pupils
in productive play and learning through building microworlds
and playing games. Prensky [65] went further to state that
developing educational games is a moral imperative because
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millennials are slow to respond to traditional Socratic methods.
Following this line, Agent SocialMetric tool has been
expanded with the Student Play module which is in charge of
establishing with the preschoolers interactive games to educate
in values, through various conversational software agents,
shown in Fig. 3.
Fig. 3. Student Play module.

A. Games to Educate in Values
The school system is involved in children's socialization,
and thus in the creation of the future society. According to
Powney et al. [66], “values refer to aspects of how our lives are
sustained, organized and experienced, and values may engage
our cognition, emotions and behavior”. Also, “values are more
than simply beliefs”, therefore it is extremely important that
students maintain the ability to learn and to do well: to
assimilate subjects, apply knowledge and master the skills that
the world requires, i.e. is fundamental to promote the
establishment and growth in positive habits and human values
ensuring their formation as citizens. There are concerns
regarding how students are acquiring and consolidating this
type of training so valuable for their personal life and for the
construction of a better society. From there, arises the need to
have a practical tool for teachers and families, which will allow
to define, observe and evaluate the development of these
human values and positive habits in students [67].
Fig. 4. Category of games raised in Student Play.

Lowering the barrier between education and real
entertainment incarnates an important challenge in order to
better exploit the potential of computers that is traditionally
averse to learning. Achieving this goal is not only a matter of
content, since simply educational content risks being perceived
as boring. Hence it is feasible to mention that the game
developed should feature mechanisms for acquiring knowledge
and skill that are smoothly embedded in a meaningful,
homogeneous, and compelling whole. The games embedded in
the module (shown in Figs. 4 and 5) are aimed for children in
preschool age, while proposing ethical dilemmas that playersstudents should solve using their own scale of values, empower
emotional intelligence.
The tool consists on a set of indicators based on four types
of habits and values [68] that facilitate coexistence and school
life, work and study, personal and familial well-being, and the
commitment to the people and society. They are articulated
through a system of rubrics that describe the different levels of
development of each aspect included in the indicator. Each one
of them is composed of a statement of the aspect, a conceptual
definition or approach, and the sequencing of the achievement
related to that aspect. For the latter a five-level scale is used
which are called minimum, low, medium, medium-high and
high-optimal levels.
Fig. 5. Example of a game within Student Play.

B. Conversational Software Agent for Preschoolers
The use of games and software agents can enhance learning
[69], where on the one hand, games improves new strategies
and the child is no longer just a subject moldable by education,
but a subject that from its typical forms of expression can
participate in building their own knowledge; and on the other
hand, software agents try to change this relationship by
assigning an animated personification known as an avatar (seen
with Albert), which can establish a natural dialogue with the
preschooler by giving more realism to communication and
expressiveness, and facilitates the management of technology
[70]. By means of Student Play, the student, once logged in,
will be able to select the avatar that it will become his/her
companion during the interaction and participation in the
different games. Max, Rodolfo and Javier are three different
personifications (shown in Fig. 6), each of them can interact
with the users and have conversations expressed via text
through a dialog system with the user.

Fig. 6. Max, Rodolfo, and Javier, the avatars.

The current trend of this technology is oriented to develop
systems for restricted application domains, which allow to use
information about the possible words, types of phrases and
intentions of the users. The characteristics that the dialogue
system must have in order to be "user friendly" and effective
for users are [71]: to have speech recognition, to extract
semantic information from sentences, to manage dialogue, to
generate answers, and to have a knowledge base. Knowledge
bases arise from AI research in response to the needs that the
applications of this discipline posed [72]. Therefore these bases
must handle different levels of knowledge and must have a
structure organized by contexts that can be defined for a
particular topic or general.
Regarding the module, Agent SocialMetric already had a
dialogue system for Albert so it was only necessary to recreate
the knowledge base of new agents since they must be limited to
the type of user who are working (preschoolers). The agents
have been developed using technology that includes AIML
files, intended to be stimulus-response modules which allows
the bots to maintain an asynchronous communication with the
server in the background. Therefore it is possible to make
changes to the web page without having to reload it, which
implies a substantial improvement in interactivity, speed, and
ease of use.
CONCLUSIONS
The digital era in which society is immersed has led to an
attempt to understand and characterize the generations of
young people who were born in that era. Different studies have
called it the “net generation”, “generation gamer”, “homo
zappiens” and “New Millennium Learners” (NML). F. Pedró
[73] defines the NML as one that is adept at the computer,
creative with technology, and is accustomed to multitasking.
Consequently the teachers, named by Prensky [74] as digital
immigrants must, on the one hand, encourage creativity in the
classroom, achieving dynamism and motivation; and, on the
other hand, training in technological didactics, thus making
possible the creation of new and diverse conceptions in the
teaching-learning process.
New and more effective technologies will continue to
emerge and develop, which will envisage their possible use in
education. While it is clear that it is the application of various
ICTs are the most important determinants of the effectiveness
of such tools in education, the choices of tools are quite varied
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and each has its own advantages and disadvantages. New
developments and advances have led to the incorporation of the
actors in different fields of application as education such as the
development of intelligent agent technologies bodes well for
computer-based educational systems.
Pedagogical agents are animated characters designed to
operate in educational settings for supporting and facilitating
learning. Consequently, an educational software called Agent
SocialMetric has been developed which contains Albert, a
friendly agent who assist the teacher in the knowledge of the
classroom climate. The aim of the tool is to become the means
that allows the teacher to anticipate how to act in the classroom
to foresee their behavior towards students and thus improve
pedagogical strategies while strengthening the bases in the
inter-action between the students and in the possible foci of
conflicts, aggressions, disruptive behaviors, violence, bullying,
among others.
According to UNESCO [75], “meet the needs of education
systems affected by conflict, natural calamities and instability
and conduct educational programmes in ways that promote
mutual understanding, peace and tolerance, and that help to
prevent violence and conflict. Schools should be respected and
protected as sanctuaries and zones of peace. Education should
promote not only skills such as the prevention and peaceful
resolution of conflict but also social and ethical values”.
Therefore, Student Play is focused on the different research
techniques that it can be used to evaluate the transformation in
the attitudes and values of our students through our
intervention program, seeking to prevent conflicts upholding
the student’s role.
Computers offer incredible opportunities for advancement
in student education, from the kindergarten to higher education.
It is propitious for teachers to improve their attitude towards
ICTs in order to stop them from being used as elements added
to the classroom, which are attractive to students, but also it is
time to incorporate the notion of ICTs in student-centered
models (which are actually useful to foster the teachinglearning process in NMLs). Although, there are several reasons
to consider the use of educational software as positive, gent
SocialMetric and Student Play are designed to contribute to the
knowledge of structural patterns to detect problems of social
maladjustment and fostering educational values which are
long-term norms that help a person determine how they should
approach a situation or interact with a person, making them an
important component not only for socializing in the classroom
but also for adult life. Providing education about values at an
early age can ensure that they are guided by these principles
throughout life. As a future work, the development of the
module will be completed by setting up with different test
cases in real environments.
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