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Abstract Educational video games are being used
increasingly in teaching physics. They offer learners a fun
and convivial learning environment. However, the use of
an educational video game genre that is ill-suited to a type
of learning situation or inconsistent with the learners'
motivational profile influences the effectiveness of its use
in the classroom. In this context, this article deals, on the
one hand, with the coherence between the genre of video
games and the type of learning situation found in the
context of the competency-based approach. On the other
hand, it presents the results of a survey to describe the
Moroccan learners' motivational profile in video games.
The results show that the games should be adapted to each
type of learning situation, designed and chosen to meet the
learners' interest and avoided when learners are not
interested in the genre of the games. It is also pointed out
that most of learners prefer to use video games at the level
of the explanation of the lessons and the exercises. In light
of this research, we have made a number of
recommendations for choosing and designing an
educational video game.
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1. Introduction and Research Question
In Morocco, video games are an ever-evolving leisure.

In fact, a survey on ICT access and usage by households

and individuals in Morocco carried out by the National
Telecommunications Regulatory Agency (ANRT) in 2015
indicates that games and entertainment represent one of
the favorite content types for 57% of Internet users [1]. In
addition, among all types of games, video games are the
most preferred by 73% of Moroccan learners [2].
Furthermore, the video game becomes an important
vehicle for education. This kind of game is called an
educational game [3].
For game-based learning, careful construction or

selection of a game is essential [4], it is not enough to
place an educational video game in a learning situation so
that it finds its place and the learners integrate
harmoniously with it in classroom. On the contrary, in
order to allow an educational video game to deliver its
educational potential, it is important to study its
pedagogical coherence with the types of learning
situations that serve as a basis for implementing learning
in the competency-based approach [5]. We must also
ensure that the genre of the video game is motivating for
Moroccan learners. In fact, the goal of educational games
is to provide users a high level of motivation and ample
challenges [6].
Indeed, educational game selection should depend on

the type of learning situations that were found within the
framework of the competency-based approach. We can
therefore ask ourselves the following question: Which
kind of educational game for what type of learning
situation?
The analysis of the compatibility of the game genre

with the learning situation is the first line of this research,
but this is not sufficient to start using or designing an
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educational game. It is therefore important to propose and
design for learners’ video games that are best adapted to
their motivational profiles. In this sense, the second
research objective was to explore Moroccan learners'
opinions concerning video games, in order to know their
practices and the genres that were highly motivating for
them.
By crossing the results of the motivational profile in

video games with the analysis of the pedagogical
coherence of educational video games according to each
learning activity, we can on the one hand give designers
the possibility to make methodological choices when
designing an educational game. On the other hand,
teachers will be able to choose a motivating educational
game for the learner and take into account the
requirements of each type of learning situation. The
current work complements a previous study that focused
on the use of educational games in teaching physics in the
Moroccan context [7].

2. The Pedagogical Coherence of
Educational Games in Teaching and
Learning Physics
Using educational video games in the classroom places

the learner at the centre of the learning process, whether
individually or collectively. In fact, games enhance
learners’ motivation and autonomy and allow them to
develop high-level skills by emerging in complex learning
situations [8]. One of the strong points also of these
pedagogical tools is the creation of a positive attitude
towards the subjects taught [2].
However, activities based on educational games are not

without difficulties. The most important limitation on the
use of the educational games is the relevance of the game
choice [9,10] Indeed, there are different types of
educational games based on different learning theories:
behaviorists, constructivists, and etcetera. [11] And some
of them may not meet the requirements of the
competency-based approach. Moreover, the existing
educational video games vary greatly in their quality
according to the intentions of their designers; it was
around this frame of reflection that we chose to study the
coherence of educational video game genre with each type
of learning situation.
Learning in the competency-based approach is

essentially based on the individual's ability to mobilize a
set of resources in a problem situation in order to resolve
it. To this end, we will present for the learner different
situations that he can gradually learn to identify the
necessary resources, to mobilize them and to organize
them together for solving the problem situation [12]
In fact, when we talk about skills, we implicitly

mention two fundamental elements [13]:

 Resources, which constitute an ensemble of
knowledge, know-how and social skills that the
learner will have to mobilize them in seeking
solution to the problem situation.

 situations in which the learner will have to mobilize
all of his or her resources

In this sense, and for implementation of learning,
Xavier Roegiers talks about four different learning
situations: situations of exploration, situation of
structuration, situation of application, and situation of
integration. [5]
As a learning situation, the game involves modelling a

given reality. Indeed, the model implemented in the game
results from the transposition of a real situation in the
context of the game [14]. Educational games offer
inductive learning situations, which are therefore
particularly conducive to knowledge creation, but each
game genre must be compatible with the learning situation
in which the learner is immersed. For example, a game
based on training cannot be used at the beginning of the
lesson where the learner has not yet been sufficiently
explored the necessary notions. In this sense, we have
built the analysis model below based particularly on
educational video games genre (gamplay) and the
characteristics of each learning situation. It should also be
noted that we have chosen to limit ourselves to the
educational video games genre, which are most, used in
teaching and learning physics.

2.1. Situation of Exploration and Appropriation

This is the starting point in each learning sequence.
Therefore, it must be ensured that it is motivating for all
learners; it must also allow each learner to appropriate the
problem in the situation and embark on a process of
reflection to solve it. Indeed, it is a situation of discovery
and exploration destined to destabilize learners where they
invest their resources and questions about the methods and
strategies for solving the problem.
In the case of the situation of exploration, the discovery

and exploration games are the most suitable for several
reasons: First, this type of video game were designed for
allowing learners to advance and explore a new scientific
field [15 ,16] or to revisit their conceptions before starting
a new lesson [17]. Another characteristic of this games
genre is that the problems do not have predefined
solutions; there are several avenues for research and
investigation. Therefore, the learner will mobilize several
distinct strategies while remaining true to the knowledge
of the scientific phenomenon under study [15,16].
Adventure games are also very useful in this type of
situation, especially those characterized by thoughtful
exploration, such as the case of the scientific adventure
game Odyssey for learning physics [18]. Moreover, in
adventure games, the complexity of the scenario, the
atmosphere, the graphic and the sound quality outweigh
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the action itself [19], which helps to motivate and capture
the learners’ interest at the beginning of the learning
sequence. In fact, the learner embarking on a discovery
adventure, is often motivated to surpass challenges [20].

2.2. Situation of Structuration

Situation of structuration is intended to structure the
resources. Learners have an opportunity to solve the
problem using their own strategies and appropriate
approaches, and thus they verify and validate the adopted
solutions. In fact, the learner compares, develops
techniques and acquires new knowledge. This is a
learning situation that we can emerge new concepts;
moreover, it is a passage from the action to the
formulation basing on the problems faced by the learners
in situation of exploration. The problems raised are
sequential and well defined according to the learning
objectives. It is a very important phase in order to reach a
constructive process of reflection about the notion
addressed.
The aim of this type of situation is to bring the learner

beyond simple exploration to engage in an explicit
learning process by structuring and mobilizing his
resources. The games genre that are conducive to use in
this type of situation are strategy games, action-adventure
games and puzzle games, for several reasons.
The structuring of knowledge refers to the construction

and organization of knowledge, in order to understand a
concept, a principle, a procedure or a situation [21].
Games promote structuring and transfer of knowledge by
contributing to the reinforcement of subject specific
knowledge [22].
Indeed, strategy games provide an opportunity for

learner to try several strategies during play, which allow
him to become more familiar with new situations in a
constructivist way [17]. Moreover, they are based on the
player's reflection and his ability to make the right choices
in order to move forward [23]. The structuring of
knowledge and the construction of concepts can be carried
out during the reflexive phases of the game, the learner
retains his freedom to act, to make decisions, to make his
tests, and to build his own experience. The example that
we can give is the game Circuit Warz dedicated to
learning some concepts of electronics [7].
Concerning action-adventure games, the alternation

between moments of exploration related to the adventure
side of game, research and problem solving related to the
action side [23] is beneficial to use in the structuring
situation. It is an opportunity that will allow learners to
explore, then reflect on each action and develop strategies.
The example that we can cite is the educational game
Mecanika for learning mechanical concepts.
Mind games which include labyrinth games, Hidden

Objects games, and puzzle games, [23] allow learners to
think about each action and adopt logical reasoning to

solve a problem or overcome a level in the game. In fact,
the use of this game genre allows learners to develop their
scientific skills, their social skills, and to understand the
scientific concepts [24] which will bring more in terms of
structuring resources for learners. The example we can
cite is the online game Supercharged for learning
electrostatic concepts.
In the three genres of the game that we have proposed

to use in the structuring situation, learners can invest their
conceptions so that they become aware of their
inadequacy in some cases. As a result, they will seek to
correct them, moreover, the learner takes a step back after
each action, which leads to a good structuring of
knowledge.

2.3. Situation of Application

It is a learning situation where the learner will use his
new learning to measure the degree of mastery; it is a
direct application of what has been learned. Indeed, the
learner will be led to repeat to appropriate the solutions,
memorize them and advance. He often uses the effective
strategies previously found so that he is not only a
situation of imitation but also rather a skill transfer.
Educational games that are conducive to this type of

situation depend on the activities that will be implemented
as parts of this learning situation: we can use memory,
simulation, adventure and strategy games. They will allow
the learner to apply what he has already learned in
previous activities and to realize numerous repetitions, in
order to master content and procedures. This is the stage
of verification and application of resources acquired.
The purpose of simulation games is to enable the user

to perform a particular task or to study a phenomenon that
has been reproduced in a virtual environment [25]. In
physics, these games give learners the opportunity to
develop an intuitive understanding of physical phenomena
and abstract ideas [26]. Due to the importance of
memorization in the application phase and mastering
knowledge, the use of games is desirable to activate
previous knowledge and acquire new knowledge [27].
Moreover, the use of video games has shown a better
efficiency of memorizing procedures [28]. Concerning the
role of strategy, mind and adventure games - which we
spoke previously - in this type of learning activity lies in
mastering of procedures, structures and learning contents
[29].
The diversity of game gender is due to the learners

‘activities found in this situation: application,
conceptualization, memorization, exploration,
mobilization and restitution activities.

2.4. Situation of Integration or Reinvestment Situation

The integration situation is exploited to learn how to
integrate a set of resources. In fact, it invites learner to use
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previously learned knowledge in new and complex
situations [30]. It is a situation of reinvestment of acquired
knowledge in a new context different from initial learning.
In fact, the learner will mobilize his knowledge and
know-how in various situations, with a view of
implementing, strengthening, consolidating and
memorizing of knowledge.
Using games in learning develops the learner's ability to

establish links and transfer knowledge in other contexts,
which allows the integration of knowledge [22]. Strategy,
action-adventure, and Role-play games based on mission
are the three game genres that can be used in this type of
situation.
In fact, the player is charged with managing the

progress in the game. He advances after each goal is
reached. We can take advantage of this kind of gameplay
to gradually integrate into each mission a physical concept
or an additional difficulty in order to propose new
challenges to the learners in relation to the knowledge that
can be taught. Moreover, the present feedbacks in these
games favour this integration of knowledge [31]. In these
games, learners are autonomous, so they are encouraged
to take initiatives and develop their own strategies [32].
For example, in the educational role-playing game Radon
Dungeons, the player fulfills missions that will enrich his
knowledge in physics and chemistry.
However, the pedagogical coherence of the game genre

with the learning situation is not the only element taken
into consideration when choosing or designing an
educational video game, because if the learner does not
feel the urge to play all this will remain an empty shell.

3. The Importance of the Learners'
Motivational Profile in Educational
Video Game Design
Playing in general can lead to a state of flow [33] which

seems quite adaptable to video games [34]. The concept of
flow is a state of complete immersion in an activity. It
happens when a player's skills are fully involved in
overcoming a challenge that is just about manageable, so
it acts as a magnet for learning new skills and increasing
challenge [35]. Indeed, this state of flow describes the
challenge that the player will face.
Although the adaptation of the difficulty according to

the abilities of the player is effective in order to improve
the appreciation of the game [36], some players report a
preference for different degrees of challenge [37].
Therefore, the flow does not seem able to be described by
a linear relationship between the difficulty of the game
and the player’s skills that are not similar for all players.
Rather, several factors, including the player's preferences,
would modulate this relationship [38].
The need to take into account the motivational profile

of learners is a reality that we find in several models of

educational video game design, such as de Freitas's design
model [39] and Kumar's model [40]. Indeed, the failure of
about 80% of games is mainly due to design problems
centered on information and / or technological devices
[41], in this sense Kumar proposes a design model that
places the user at the center of this design process [40].
Generally, the more the game meets learners’

expectations and needs, the more the chance that the game
will hold the learners’ interest and motivation. In fact, a
game that is ill-adapted to the player preferences and
needs can often lead to a physical and mental tiredness,
and thus to a decline in immersion and appreciation of the
game [42]. Therefore, it is important to take into
consideration learners preferences in terms of video
games genre.
In addition, the identification of learners' profiles is one

of the main elements on which the design model of Sara
De Freitas and Martin Oliver are based, in order to take
into account the learners specificities in the needs analysis
phase [39].
It is, therefore, important to hear and respect the video

game preferences of learners if we don't want to miss the
major benefits of educational games such as motivation
and engagement that are crucial to the learning process. In
this sense, this exploratory study aims to identify the
gamer motivation profile, in order to be used in design or
in selection of an educational game conducive to the
Moroccan context.

4. Research Methodology

4.1. Research Approach

In this study, we have adopted a quantitative approach
to provide a better description of the Moroccan gamer
motivation profile in the video game.

4.2. The Target Population

The population targeted by our study is 300 secondary
school learners of physics, from Fez city. However, we
received 289 completed surveys in response.

4.3. The Study Tool

We administered an anonymous questionnaire to
secondary school learners of physics, to ensure that
responses are as honest as possible

4.4. Development of Research Tool

We have built our survey questionnaire based on a
review of the literature that we have just described in this
article and the previous studies related to this research
topic. The main questions of this questionnaire are related
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to:
 The time spent on playing video games
 The video game genres played by learners
 The devices used to play
 The Game modes
 The most preferred course part for using educational

video games

4.5. Research Procedure

The sample in our survey was very heterogeneous,
composed mainly of secondary school learners belonging
to different high schools in Fez. The distribution and the
recovery of the questionnaire are done in cooperation with
physics teachers.

4.6. Type of Data Analysis

The data resulting from the search is responses to the
questionnaire, since the research is exploratory and we
have no hypothesis to verify, we reviewed and analyzed
the responses using a simple descriptive statistical study.

5. Results and Discussion
The information collected from Moroccan learners

concerning the learner motivation profile in video game
has allowed us to present the following statistical results.

5.1. The Time Spent on Playing Video Games

Figure 1. Learners replies to question linked to the time spent on
playing video games per day.

Time spent playing is an important concern for
designers and teachers; it should not be isolated from the
design and choice of the game. Indeed, game passion and
the challenges posed by video games can require
considerable amount of time from learners.
This result can be exploited by game designers at the

level of game session time. Indeed, the results show that
for almost 42% of these learners, the game session should
last no more than one hour. Moreover, this result does not
seem indicative of learner’s preferences, but rather the
importance they place on video games [43].

5.2. The Game Devices

When we talk about video games and the gamer
motivation profile, we must take interest in the devices
used to play. In fact, there is not one video game device,
and each player has his own preferences. In this sense, it
is important to have the opportunity to express their views
on this subject, in order to determine the most utilized
game devices.
The result is as follows:

Figure 2. Learners replies to question linked to the devices used to
play

The result obtained for this question is very interesting.
Indeed, the smartphone is the most used by Moroccan
learners to play video games (67%), followed by consoles
(37%), then tablets (30%) and computers (29%), with
quite similar percentages.
This is due to a combination of factors, among which is

the increasing use of smartphones, particularly for young
Moroccans; in fact, according to a survey of ICT
indicators collection, conducted by the ANRT in 2018,
(75.7%) of those equipped with a mobile phone have a
smartphone, about 22.5 million people. The survey also
showed that young people are the largest category using
smartphones [44].
On the international scale, we can cite the result of a

video game survey conducted by the Entertainment
Software Association (ESA) in USA, on a sample of
about 4,000 Americans in 2018, which showed that (60%)
of video game players like to play on the smartphone, and
(40%) prefer other supports such as consoles or computers.
It is almost the same in France; smartphone is the most
used to play video games. Indeed, according to the results
of the Statista Global Consumer Survey for the year 2018,
(46%) of French people play video games on smartphones,
against (40%) on computers and (27%) on consoles [45].
One of the reasons that can justify the spread of this

phenomenon is the portability of smartphones, which
represents a major advantage for players; they can play
anywhere and anytime. In addition, there is no additional
content to pay compared to other game devices. Therefore,
it seems perfectly normal that this game device should
gain quickly the attention of video game fans.
In this sense, the designer might benefit from this result,

in order to make an educational video game conducive to
the Moroccan learners expectations in terms of game
devices.
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5.3. The Game Mode

The third question concerns the game modes, with
which the player wants to play video game. Since to our
knowledge in video games there is not only one game
mode, but in fact, there are different modes from which
players can choose if this option is available on the game.
In this sense, we can cite four game modes depending on
the number of players:
 Single-player: In this mode there is only one player

who intervenes throughout the game
 Two-player: This game mode allows two players to

intervene during the game.
 Multiplayer: In this game mode, several players

intervene at the same time or per turn.
 Massively multiplayer: this game mode allows a

higher number of participants (hundreds / thousands)
to play simultaneously in the same environment. In
most cases, this mode requires the presence of
internet.

The learners' responses give the following results:

Figure 3. .Learners replies to question linked to the game modes

Based on the results, we cannot draw firm conclusions
about the preferred game mode for Moroccan players.
Indeed there is a great diversity, which depends on several
factors (internet access, game supports. . .).
This result can be seen in two different angles. In fact,

at the design level we can think of diversifying game
modes since there is not a dominant game mode for
Moroccan learners and, consequently, diversifying
learning method. The teachers can then get learners
working individually, in pairs, or in small groups.
Moreover, in the problem situation we can use two
different solving approaches, an approach based on the
independent method by using the game mode single, and
the other approach based on the interdependent or
collaborative method by using game mode two-player and
multiplayer.
The percentages of the game mode multiplayer (53%)

and massively multi-player (40%) are important, this
result can be explained by the increasing use of social
networks. In fact, online games often require that players
should be part of team to progress in the game and to
remain on top.
Moreover, according to an ANRT survey conducted in

2013, (57%) of Moroccan individuals like to play video
games on social networks, the culture of online video
games is growing [46], as well as, sometimes, some video
games are only accessible through social networks.
It is also important to note that multiplayer modes can

develop the sociability of players, because they learn
teamwork strategies, collaborate with each other to
overcome obstacles and they share a lot information
around the game.

5.4. Video Game Genres Played by Learners

The use of video games is widespread, which raises
questions about the different game genres and what genre
games are currently popular. Indeed, faced with the
diversity of video game genres available to the hands of
learners, we are drawn to explore the points of view of
learners on this subject. We use the results of this question
to help us describe the learner motivation profile in video
game.
The results are as follows:

Figure 4. Result of the video game genres played by learners
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According to the results of the histogram above, the
first two video game genres most played by our sample
are respectively the adventure genre (71%) and the action
genre (69%). In second position, we find sports game
(57%), strategy games (52%), role-playing games (47%)
and driving games (49%). In contrast, fans of card games
and puzzle games represent low percentages of learners.
Similarly, a study conducted by Crucial in France,

showed that the two dominant video game genres are
adventure games and action games. Indeed 58% of the
French people prefer to play action games and 50%
adventure games. [47]
Moreover, although the results found are in good

agreement in general terms with the results of other
international surveys of the same type, an examination in
relation to the Bartle taxonomy of player types will allow
us to say more about the typology of Moroccan players.
The best-known and most used motivational model for

the game is the Bartle model [48], which is a classification
of video game players according to their preferred actions
within the game. Indeed, Bartle talked about four of
players: Achievers, Explorers, Socializers, and Killers [49]
(See figure 5).

Figure 5. The Bartle taxonomy of player types

In accordance with the results of the question
concerning video game genres, the dominating player’s
typologies are the Explorers followed by the Achievers.
Indeed, the video game genres most played by our sample
are respectively adventure genre (71%), and action genre
(69%). The fact, which may in part explain these
preferences, is the nature of the activities that they present
these game genres. For example, the adventure game is
essentially based on research and exploration activities,
dialogues and puzzle solving. Concerning adventure
games, it focuses on reflex activities and on adopting a
precise set of actions to achieve some objectives. In
addition, these two genres offer players many choices in
terms of the game scenario.

5.5. The Most Preferred Course Part for Using
Educational Video Games

The choice of course part in which the learners want to

use educational video games aims to maximize their
satisfaction and identify their needs regarding the studied
lessons.
The result is as follows:

Figure 6. Result of the question related to the most preferred course'
part for using educational video games

As expected, the above result shows that most learners
do not want to use educational games in practical work
session (only 22%). On the other hand, the need was felt
to use educational video games at the level of the
explanation of the lessons (58%) and the exercises (60%).
Moreover, some exercises of physics can be considered
stressful, when the concentration requested is too high and
the learner's memory is too much solicited, or when there
is a great difficulty in understanding physical phenomena.
However, it will be less stress when learners use
educational games for solving exercises. In fact, it is one
of the educational and motivational means of getting
learners to act without stress in their learning.
In this sense, we can think of tutoring based on

educational games through websites, especially since 70%
of Moroccan learners say that they use tutoring online
[50]. Furthermore, and through the result for this question,
Moroccan learners expect that educational video games
will allow them to solve their exercises and improve the
understanding of their lessons.

6. Conclusions and Recommendations
This study allowed us, on the one hand, to highlight the

importance of coherence between the educational video
game genres and the types of learning situations found in
the competency based-approach, in order to succeed their
integration in the Moroccan context. On the other hand, it
opens the door to the design and the choice of educational
games, taking into account the specificity of the Moroccan
learners. In this sense, we conducted an exploratory study
that led us to describe the Moroccan learners motivation
profile in the video game. In the light of this study, the
following recommendations can be made:
 The choice of an educational video game must

depend on the learning situation in which it is used.
In this sense, teachers are recommended to use
educational games adapted to each type of learning
situation for an effective implementation of the
competency-based approach.
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 The educational games must be part of an
educational tool in which the Moroccan learners’
interest is placed at the centre of their design and
their choice.

 Based on the research results, we can say that
offering Moroccan learners learning situations based
on exploration games and action games would be
very motivating.

 The exploratory study showed that learners have
very little interest in puzzle games; it is advisable to
avoid their use in the classroom.

 It is recommended to the designers to diversify the
game modes during the design since the Moroccan
learners play on several modes. Moreover, the
session of the game should not exceed one hour.

 We can envisage tutoring based on online
educational games since a large number of Moroccan
learners want to work with these tools in the
exercises.

 We have to think about taking advantage of
smartphones for learning purposes.

Finally, it should be noted that the results of the
exploratory study do not present a detailed and complete
model of the Moroccan learners motivation profile in the
video games, we were only interested in certain elements
that we think are relevant. Moreover, our population may
have specific unstudied characteristics, and it would be
beneficial to draw a sample of different environments in
future work.
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