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Incorporating a Digital Serious Game into Real-life
Distance Learning Practices via Educational Scenarios

Klio Stamou, Helena Koumentakou, Yorghos Voutos, and Phivos Mylonas

Abstract — In recent years and after continuous training of
educators, the design of flexible educational scenarios is
gradually evolving and being integrated into the teaching
practice, which is related to the proposed ways of implementing
pre-selected modules from the curriculum of a subject and can
be applied to distance learning. In this context and during the
development of the "BYRON" and "MON REPQO" projects,
educational scenarios were designed and implemented in
practice. These are based on the serious games design principles
and follow existing and modern pedagogical theories. In
particular, the aim of designing educational scenarios is to
reflect the latest research on the integration and utilization of
serious games in the teaching of History and through distance
learning. Furthermore, the activities aim at highlighting the role
of ICT in teaching strategies, which support the playful way of
approaching knowledge, with particular emphasis on
supporting and promoting transitions from frontal teaching,
group teaching and in collaborative learning, transforming the
form of teaching from teacher-centered to student-centered, by
deploying specific educational scenarios. The structure of the
scenarios, their supported activities and the evaluation process,
are closely intertwined with the plot of the digital educational
serious game ""BYRON", as well as the on-site project ""MON
REPO".

Keywords — Distance learning, Educational
Game-centered learning, Co-operative learning.

Scenarios,

I. INTRODUCTION

By the term "distance education" we envisage the type of
education for students, who may not always be physically
present at school. The latter found particular application
within the educational community during the last two
academic years due to the COVID-19 pandemic crisis. In
principle, a distance learning program is either entirely
remote or a combination of distance and traditional classroom
teaching.

Furthermore, when we refer to asynchronous distance
education, a remote platform is typically involved, in which
the educational material is located, and students refer to it
whenever they wish and within the environment they choose.
In this form of education, students are able to
(asynchronously) communicate and exchange their views
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with their classmates or with the teacher. On the other hand,
synchronous distance learning considers the possibility of
training in real time, often with visual contact. In this way,
the teacher and the students have direct contact and unlimited
possibilities of learning and direct communication.

During the recent curfew period due to the COVID-19
pandemic, a type of mixed distance learning was applied in
many schools for the conduct of each lesson, which combined
asynchronous (written) and modern (oral) online learning and
which did not include any form of live communication. The
combination of asynchronous and modern learning in an
online environment has a significant advantage. In particular,
oral communication offers a sense of immediacy, which is
particularly effective for building social skills (such as mutual
trust, open communication and group cohesion) and in
cultivating students' perceptual ability [1], [2]. This verbal
immediacy has a positive effect within an online environment
when introducing a new topic, as it helps students to focus on
educational activities and the perceptive ability that may be
developed during the learning process [3]. However, although
it is widely accepted that any type of distance learning
(modern, asynchronous or even mixed) is not able to fully
replace direct, face-to-face interaction, after the recent
experience of the pandemic the educational community has
managed transformed it into a very useful and supportive
teaching tool.

The rest of the paper consists of six sections, starting with
the presentation of the educator’s perspective (11). Eventually,
the third section (IIl) presents the reasoning about the
scenarios that characterize the game. Moreover, within the
next couple of sections the involvement (1) and feedback (0)
from students and teachers into the teaching practice are
discussed. In the intermediate fifth section indicative
activities that assist educators in teaching (V) are also
presented. Finally, in the last section (VII), an evaluation of
the results of the application of the educational scenarios in
the game is included.

This research was co-financed by the Hellenic Foundation for Research &
Innovation (H.F.R.1.) under the 1st Call for the Science & Society Action
"200 Years from the Greek Revolution", project title: "Experiential
educational game for exploring the social identity of the revolution -
BYRON", project number: 13, and by the European Union and Greek
national funds through the Competitiveness, Entrepreneurship and
Innovation Operational Programme, under the Call Special Actions
"Aquaculture™ — "Industrial materials” — "Open innovation in culture",
project title: "Strengthening User Experience & Cultural Innovation
through Experiential Knowledge Enhancement with Enhanced Reality
Technologies — MON REPQ", project code: T6YBII-00303, MIS code:
5066856.
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Il. TEACHER'S PERSPECTIVE

From the teachers' point of view, the widespread use of
distance learning in secondary schools, even due to an
unexpected event like a pandemic, formed an ideal
opportunity for structural changes in the teaching practice.
These kinds of changes are related to the development of
teachers’ digital skills, the pedagogical use of educational
technology and the novel online evaluation methodologies
according to existing pedagogical practices. Furthermore,
they aim to apply alternative learning methods through the
application of innovative pedagogical practices, such as the
integration of a digital educational game into the actual
classroom.

In particular, the proposed educational serious game, under
the title "Experiential educational game for exploring the
social identity of the revolution — BYRON" [4], aims to
provoke and encourage the active participation of each
student within the learning process of distance learning, while
developing his self-efficacy. The game, through creating a
challenging environment, directly sets goals for the students
that are encouraged to achieve by participating into the
various discrete and challenging game missions.

In fact, nowadays students are considered to be familiar
with digital media and are able to interact comfortably within
the environment of digital gaming and distance learning
practices. In this context, the integration of such a digital
game will develop the student's cognitive skills remotely in
combination with the customizable educational scenarios and
the proposed educational activities.

I1l. EDUCATIONAL SCENARIOS

In recent years the design of educational scenarios, related
to teaching pre-selected cognitive modules, has been
gradually developed and integrated into the teaching practice.
An educational scenario is a teaching activity consisted of
cognitive modules, focus oriented subject, and specific
educational objectives, teaching principles and practices.
Furthermore, educational scenarios are seen as a powerful
educational tool for designing and organizing the curriculum
in order to master the subject matter and, on the other hand,
as an important aid for solving specific teaching issues that
arise during the learning process [5]. According to Misfeldt
[6], scenario-based education is a novel approach in
understanding the organization of teaching, as these scenarios
are related to in-person or virtual teaching conditions used to
create the communicative state that attempts to immerse
students in the given educational conditions presented by the
educator.

It is clear that deploying ICT tools into the teaching
practice befits the recent demands set by the educational
community for implementing novel teaching methods, such
as collaborative teaching. Furthermore, the new conditions
that challenge educators (i.e., distance learning) have been
strongly determined by the pandemic of COVID-19. It is
noteworthy that implementing a scenario into a class
environment is extremely time consuming, mainly due to a
series of necessary educational activities that need to be
integrated either in a simple or a more complex form in the
process. Specifically, an educational activity is a state
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designed by the teacher that helps the student to achieve a
learning objective. An educational activity usually involves
one or more tasks to be completed that serve a specific
objective [7]. Therefore, students are able to solve original
and diligently structured tasks and puzzles by enriching the
learning process with targeted educational activities based on
utilizing scenarios [8].

A typical structure of an educational scenario is
distinguished by its various characteristics, such as the
identity of each scenario, its implementation framework, the
teaching process, and its actual implementation in the
classroom [9]. In terms of teaching methodology, the
educational scenarios should promote the development of
educators’ competences and skills towards building a critical
attitude on the use of ICT, which consequently leads to the
much desired critical digital literacy.

In this framework, the "BYRON" serious game is based on
an interdisciplinary process that bridges two quite distinct
disciplines, namely Computer Science and History, by
combining the expressiveness of creative writing and the
interactivity of ICT tools and methods. Therefore, it inspires
students to approach the historical period of the Greek
Revolution in an alternative way, through gamification.
Furthermore, the "MON REPO" project approach [10]
incorporates the educational scenarios into a real-life open
space paradigm, allowing for a novel teaching approach
based heavily on gamification and participatory engagement
of students in the process.

On the other hand, groups of students work enthusiastically
in attractive collaborative and creative environments and the
role teachers is advisory and supervisory at all stages of
production.  Furthermore, students nurture positive
interdependence, individual and collective responsibility,
mutual encouragement and facilitation of efforts to promote
the group goal (i.e., immersion to the historic narrative). In
particular, they practice social functional skills, such as
expressing their opinions freely, and social cooperative skills,
such as communication, building mutual trust and managing
disagreements and conflicts [11].

The structure of the herein presented educational scenarios
follows the design of the “BYRON” digital game, as well as
the basic principles set out within the "MON REPO" project.
Firstly, four (4) training scenarios have been designed for
each of the according four (4) missions of the serious game.
Each educational scenario is directly related to the plot of
each mission and offers the prospect to the student to make
the most of the digital educational environment when he is
called to do so. Secondly, it offers the teacher the opportunity
to adjust his educational activities, according to the
characteristics of the classroom and the particularities of his
students.

In this context, the teacher can creatively exploit these
educational tools, along with the challenges of each mission
has to offer to the "classroom". Furthermore, for each level
within the missions there are the respective educational
activities, which are end up being enhanced via state-of-the
art tools the ICT has to offer [12], [13]. It becomes clear that
the specific educational scenarios are in line with the new
educational orientation for the implementation of didactic
proposals, which enhance the effective integration and
utilization of ICT in the learning process [12].
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On the other hand, the use of new technologies as teaching
aids goes accordingly with the modern requirements of the
educational community that aid the application of novel
teaching methods, such as co-operative learning [13]. At the
same time, the scenarios developed move in the direction of
a "dialectic" with the digital educational game principles —
building a two-way relationship with it — while they are the
basis for fruitful animation during the phase of reflection.

In particular, the implementation of introductory activities
by the students under the guidance of the teacher can be
planned before the students engage in the game and continue
during the process of «mailew» (playing), being a reference
point in terms of understanding historical context of each
game’s mission. Furthermore, presenting the second
introductory activity, it is pointed out that focuses on the
effort to get to know the personality and action of the Power
Carriers, who undertook the organization of the Greek
Revolution and are the main characters in the first military
confrontations with the enemy.

Under this notion we propose a framework for assisting
teaching history in middle school, in order to incorporate a
serious digital game into the process of distance learning [12].
It is worth mentioning that games, and in fact digital games,
have characteristics with which modern students — who are
characterized as "digital natives" or “digital learners” — are
familiar with online tools such as immersion, action-based
learning, instant feedback, action, and active participation.

IV. STUDENT ACTIVITIES

Educators are capable of integrating digital serious gaming
into the educational process through the appropriate means of
technology. This allows the teacher to create a complex
narrative, which shall be structured into educational
scenarios, both during the preparation of the students and
during the process of "playing”, but also in the final phase of
critical reflection, as well as to finally form an appealing,
alternative learning environment. Under this context, the
student has to take part into a series of specific learning
activities, related to the game’s theme (i.e.: The Greek
Revolution), and one of those is the "Acquaintance with
Power Carriers and role description™.

Based on the suggested sources, 64 students at a middle
school located in Athens, Greece were engaged with a
preliminary version of the "BYRON" serious game over a
period of several weeks during the 2020/21 academic year
and searched for information about the individual armed or
unarmed forces of the Greek Revolution and their
contribution to its actual preparation and organization.
Afterwards, they were called to record vocally this
information in the form of words/phrases, or thematic
sentences, by filling in the corresponding role indexing tabs
(Table I).

The Blabberize platform [13], along with data derived from
the above tabular descriptions regarding the Power Carriers
of the Greek Revolution, allowed students to impersonate
these roles as if they were in their own shoes. Particularly, we
provide an illustrative example (Fig. 1), as a result of the pilot
implementation of the program by the aforementioned
students based on the well-known collaborative method.
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TABLE |: ACQUAINTANCE WITH POWER CARRIERS AND ROLE
DESCRIPTION, INDEXING TAB

Power Carriers

Character name
Typical clothing and equipment
Duties
Influence and connections
Action
Indicative historical figures

Fig. 1. An image excerpt from the Blabberize platform (source: [15]).

V. INDICATIVE EDUCATIONAL ACTIVITIES

As part of students’ preparation for their introduction to the
digital game, we prepared a series of educational activities.
Each one reflects a historical narrative in which the student is
asked to create an index of historical facts on a worksheet
(Tables Il and 11). This section presents two of the thematic
periods that the "BYRON" game focuses on, presented in the
following.

A. Beginning of the Greek Revolution and First Military
Successes: Valtetsi-Tripolitsa-Dervenakia

Following this didactic proposal students are called to
understand the way of organization and preparation of the
Greek revolutionaries, but also how they were led to the
outbreak of the Greek Revolution. Also, through the first
military successes, such as the battle of Valtetsi, the siege of
Tripoli and the preparation of the battle of Dervenakia, they
are called to recognize the actions of the power carriers, to
understand and evaluate their actions and choices regarding
the alliances, as well as the onset of attacks that took place.

TABLE Il: WORKSHEET EXAMPLE

Thematic Unit The siege of Tripoli.

The planning and preparation for the siege of
Tripoli. The warring parties and their actions
Record the conflicting parties

Reflection

Suggested activity

Based on the historical knowledge and suggested historical
sources throughout the game, students are asked to formulate
a concept map, utilizing the Creately application [16], record
the conflicting parties, the protagonists, their decisions, and
strategy, highlighting the flow of events in the process. An
illustrative example/creation of students during the pilot
implementation of the program through the collaborative
method of student enablement is depicted (Fig. 2).
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Fig. 2. Tripoli’s siege involving parties illustrated through the mindomo platform (source:[17]).

B. Messolonghi during the Struggle. The Role and
Contribution of the Philhellenes & the Exodus of
Messolonghi

Following this didactic proposal students are called to
understand the movement of Philhellenism, the importance of
the Press and the dissemination of ideas in the Public Sphere,
as well as to prepare for the Exodus of the Messolonghi.

This section aims to acquaint the students with the
mechanism of organization and structure of a newspaper and
at the same time through the publication of a newspaper, to
realize the role of the Press at that time, but also of the persons
behind the actual spread of information. In particularly, they
are called to understand that the publications during the
Struggle were not only a means of information, but also its
guiding instruments.

TABLE Ill: WORKSHEET EXAMPLE

Thematic Unit Exodus of the Messolonghi and Philhellenism.

Thematic Unit
Reflection

The role of the Press at the time of the Struggle.
Publication of a Newspaper

After being divided into two action groups, students have
to study the proposed issues per group by employing the
Padlet platform [18], as well as to note down the main topics
mentioned in each issue (per essay, article, etc.) by thematic
periods and in the order in which they are presented.

V1. EVALUATION PROCESS

It is rather true that the COVID-19 pandemic disrupted the
evaluation process that was initially scheduled. Due to the
non-attendance of courses in person, the projects' team
acquired the necessary feedback in two phases. The first
phase aided developers to optimize the educational aim of the
game, thus allowing teachers to qualitatively evaluate the
game in both phases, before and after the completion of the
actual game development. More specifically, during both
phases students and teachers will fill-in the evaluation
questionnaires in the form of a satisfactory rate [19], [20]. It
is stressed that emojis are used as a form of satisfaction and/or
positive response of the respondent in relation to a specific
question. This simplifies the whole process and can give a

DOI: http://dx.doi.org/10.24018/ejeng.2021.0.CIE.2752

general impression of the game. Furthermore, the game itself
is a process of self-evaluation, as the player's development in
the game depends on the degree of immersion in the historical
context.

To illustrate the process that is taking place during the first
evaluation phase, once the training scenario’s design phase is
completed, it is implemented into the course, either in person
or remotely. While collaborating with the students, the
teacher integrates the game into the course of the lesson;
she/he is then able to develop an important tool for
understanding and carrying out each task related to the
game’s educational scenarios. During the evaluation phase,
the teacher and the students are asked to fill in respective
questionnaires that refer to one or more levels/missions of the
game and assess the quality of the scenarios, based on the
given historical background of each level/mission.

The purpose of evaluating the levels/missions of the game
in an on-the-go manner within the first phase, as well as the
accompanying educational scenarios of the game through the
respective questionnaires, is to provide the research team
detailed feedback from teachers and students from the
application of the educational scenarios in real-life teaching
conditions. As a result, the acquired answers were given
during the initial deployment of the game in order to evaluate
the view of the content related to the discussions and the data
left while playing the game for the first time.

In this way the project team is able to investigate any
problems that arose during the game’s development, to come
up with further improvements to the content in the game, as
the modification of key problems is a key prerequisite on the
game development. Undoubtedly, evaluation, as a decision-
making process, is essential to support restructuring and
improvement on the scenarios, contributing to effective
learning and providing better learning outcomes.

The first assessment phase of the game was carried out in
4 schools. The questionnaires were divided into 2 categories
and were answered by 153 students and 14 teachers.
Although this sample is not considered adequate for a specific
type of quantitative analysis, it is considered adequate for a
qualitative analysis of the results, considering also the
difficult conditions that the educational community had to
face due to the COVID-19 pandemic crisis. Consequently, the
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research team managed to conduct qualitative assessment
from the completed questionnaires, resulting into a
satisfactory insight on the organization of the digital game
and the design of the educational scenarios.

In particular, the students’ opinion regarding the
educational scenarios for the first two missions, seems to
indicate positively the scenario’s originality, the variety of
historical context and their combination with literary genres
and texts. These were evaluated as an excellent learning aid
in relation to the power players of the Greek Revolution, the
historical events and the strategic decisions made by the
historic characters of the game, as well as political processes
such as voting (Fig. 3-6).

The accompanying texts of the power carriers are helpful for the correct
choice of character in the first mission.

153 responses

® @5
® 04
® @3
e G2
® &1
L X

Fig. 3. The results on the satisfaction rate for the supporting texts in relation
to the power carriers.

The introductory texts of the 2nd mission provide the necessary information
to meet the challenge of the mission/ track.

153 responses

®©5
e 04
LRk
®©:2
® e
O
LR

Fig. 4. The results on the adequacy of the accompanying material for the
implementation of the 2nd mission

The descriptive texts helped me choose the right characters.

153 responses

® @5
® Q4
e @3
®©2
L R
LX)

Fig. 5. The effect of descriptive texts on choosing the correct game
characters.
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I understood the importance of voting in Parliament.

153 responses

® @5
®©4
® O3
® @2
® e
*®

Fig. 6. Students' understanding of the events in parliament.

The results indicate that the systematic effort to integrate
multimedia in the game is popular among students (Fig. 7 and
8).

The use of the following multimedia is sufficient in the game.

5 BG4 WO e mme

Sounds (footsteps, voices, elc.)

Images Texts Player capabilities

Fig. 7. The adequacy of multimedia in the game.

Playing the game aroused my interest more

MmO MmO mO: mQ: mo1

Graphics Plot Handling Historical information ~ Technical difficulty/challenge

Fig. 8. Challenge of interest to players).

Also, from the teachers' point of view, the systematic
involvement of students in the teaching practice is observed,
which promotes the student’s self-activity and initiative (Fig.
9-11).

The 1% & 2" mission contain many elements of creativity that cause the
player’s pleasure.

14 responses

® @5
04
EkE
® &2
® 21
*@

Fig. 9. Creativity elements in the game.
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The 1% & 2" mission are well organized, as they follow the given historical
context logically and there is very good coherence.

14 responses

® @5
® 94

@3
® B2
® @1
*®

Fig. 10. Adequacy of the historical context in the first two missions of the
“BYRON” game.

The suggested activities of the educational scenarios of the 1% & 2™
mission make the involvement of the student-player in the historical content
successful and multilevel.

13 responses

® @5

® 94
o3

® @2

® 21

Fig. 11. Teachers' perspective on the impact of scenarios on students'
involvement in the historical context.

The results of the data collected from the student and
teacher questionnaires regarding the design of the game and
the accompanying educational scenarios indicate that the
educational scenarios helped significantly in the planning of
teaching, as a result of the creative and multilevel reform of
the learning process. More specifically, it is shown that the
proposed scenarios helped:

¢ making decisions on teaching methods, tools and means

of teaching,

o offering the teacher the opportunity to take initiatives,

e highlighting his/her scientific training,

¢ strengthening his/her pedagogical skills,

o resulting in the stimulation of students' interest and

e building of a meaningful pedagogical relationship in

class environment (virtual or real-life).

It is worth mentioning that a second deployment of the
game will follow, and subsequent improvements will take
place during the final phase of the projects. In particular, the
game and training scenarios will be reviewed for a second
time to examine the changes made since the first review
phase. The second deployment will be repeated again in
selected schools in Corfu, Greece and Athens, Greece. The
research team will also repeat the same evaluation process by
filling student and teacher questionnaires, conducting
reflective discussions after the game and monitoring their
evolvement from the game's learning analytics. Also, will be
verified whether the initial observations of teachers and
students as reflected in the questionnaires during the first test
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of the game's operation have been carried out and whether, in
their opinion, further modifications to certain details of the
game are needed.

VII. CONCLUSIONS

Distance Learning has the potential to offer an open system
that combines access to information and targeted
communication in a dynamic and spiritually active learning
community. Also, the possibility of applying collaborative
learning methods remotely, which provide opportunities for
multilevel and meaningful learning experiences, while
providing the teacher the opportunity to design and
implement targeted educational actions, such as educational
scenarios enriched with digital tools.

The educational scenarios, based on a digital educational
game and real-life on-site open space approaches, support and
promote the transition from frontal teaching to collaborative
learning, from lecture to exploratory method. They employ
ICT as educational scenarios, fostering problem-solving,
developing critical thinking and decision-making skills, and
leading teachers and students to critical digital literacy. In
distance learning, the role of the teacher remains mediating,
as he / she has the responsibility of the didactic
implementation of the educational scenario but also the
possibility of its transformation, whenever it is considered
necessary.

Furthermore, through the gamification aspect we propose
a process of self-evaluation, as the player's development,
especially in the "BYRON" game, depends on the degree of
immersion on the historical or other context. Also, its
evaluation by the students and teachers themselves, as
dynamic actors of the historical context presented through the
game, it provides prospects for further development of the
application of the game in the classroom environment
(physical or virtual).

In conclusion, through the integration of digital
educational scenarios in distance learning, we believe that the
systematic involvement of students in the teaching practice is
achieved, as it promotes self-action and enablement of
initiative on behalf of the students. In addition, the teacher is
offered the opportunity to take initiatives, highlighting his
scientific training, strengthening his pedagogical skills, and
finally animating the interest of students while building a
meaningful pedagogical relationship with them, as a result of
the creative and multilevel process of student reform.
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