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Abstract: The game-based pedagogy is a modern 

alternative to the traditional transmissive methods, 

and it stimulates the involvement and the motivation 

of the learners in a university or professional 

context, such is the case of the Higher School of 

Education and Training. We seek through this 

contribution to answer our research question on the 

design and contribution of the use of serious games 

in the teaching-learning process. The study shows 

that serious games are an attractive method for the 

acquisition of a set of digital, collaborative and 

creative skills through a game software  
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Introduction 

Currently, game-based learning contributes to the 

acquisition of a range of digital, communicative, 

creative and collaborative skills.  

 In digital format, as with simulation devices, it is 

possible to design lessons and exercises that are 

playful while varying the strategies, and the games. 

Designers and teachers are developing "serious 

games".  

These are distinguished from other games by their 

learning objectives, which present learners with the 

desire to learn in a different and particular context 

while having immediate feedback and having the 

possibility of repeating if necessary. It is therefore 

the use of technology for educational purposes, 

while giving the attractive and playful dimension to 

learning. 

The game-based pedagogy appears as a modern 

solution replacing the traditional transmissive 

methods. The game-based pedagogy appears as a 

modern solution replacing the traditional 

transmissive methods, stimulating the involvement 

and the motivation of the learners in a university or 

professional framework, such is the case of the 

Higher School of Education and Training  

We seek through this contribution to answer our 

research question on the design and contribution of 

the use of serious games in the teaching-learning 

process.  

To do so, we have put forward the following 

hypotheses:  

— The design of serious games is an attractive way 

to develop a set of skills. 

— Game-based learning stimulates learners' interest 

and encourages them to modernize classroom 

practices in the future.  

Our manuscript is divided into two areas. The first 

is the literature review, namely the history of serious 

games, the definition of serious games and serious 

games in learning while giving examples. In the 

second, we will expose the empirical part through 

which, we will present the Hot Potatoes’ software 

and the results of our action research.  

I- Literature review 

1. A brief history of serious games  

Since the 15th century, with the humanist 

movement in Italy, the oxymoron "Serio Ludere" 

comes from Latin and means "to play seriously". 

This term already refers to the idea of the serious 
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game today: treating a serious subject by adding a 

playful dimension. And we also find this in literary 

style and writing where the lightness and humor of 

the tone can denounce social problems for example.  

Then, towards the end of the eighteenth century and 

the beginning of the nineteenth century, it is the 

armies (the British Admiralty and the Prussian 

army) that have monopolized the educational games 

and that are scrupulously concerned with the use of 

playful simulation in order to develop new tactics 

and train their future cadres. In 1820, Prussia used 

the Kriegspiel, the "war game" in French, as a 

training tool for its officers, which is now 

considered the main ancestor of the current serious 

game. And until the development of computers, the 

war game will remain the fundamental serious game 

used by armies around the world. 

In the 1970s we find the modern concept of the 

serious game, with the work of the American 

researcher Clark Abt entitled "Serious Games". This 

researcher began to be interested in this modality 

and its interest in different areas, including training. 

In his writings, he states that "the game of any kind 

(board game, role-playing game, outdoor game, 

computer game) can be used as a medium to 

disseminate educational, political, advertising and 

other messages."1   

According to the website Serious Game 

Classification whose main mission is to list Serious 

Games, the first serious game that is based on 

computer science dates precisely from 1952 and is 

called Oxo which was used to illustrate a thesis on 

human-computer interfaces. We put forward the 

modern conception of the serious game. The one 

elaborated and propagated by authors such as Julien 

Alvarez and Damien Djaouti, these followers of this 

conception had a vision that makes the use of the 

serious game go back to the first developments of 

 
1 ABT Clark (1970). Serious Games. New York: The Viking 
Press] 
 
2 Alvarez J., Djaouti D. (2010), Introduction au Serious game. 
Paris: Questions théoriques. 

video games. In this case, the concept would come 

from a literal translation of the English "serious 

game". "For them, it is a matter of combining a 

videogame base with a utilitarian component."2  

In 1973, other applications were developed with a 

more educational aim, such as "The Oregon Trail" 

or "Lemonade Stand". These applications are 

currently called "edutainment games" or 

"edugames". 

Finally, the current approach to serious gaming 

dates back to 2002 and starts with a very well-done 

video game called "America's Army" which has 

gained millions of players while serving as a very 

attractive recruitment tool for young people aged 16 

to 24.  

This title "America's Army" is representative of the 

set of utility functions that we can associate to a 

game to make it serious: 

✓ To spread a message; 

✓ To provide training; 

✓ Promote knowledge exchange. 

With the advent of video games, "serious games" 

have grown and developed. The market for serious 

games is therefore very important and the various 

fields affected by them continue to progress day by 

day. Moreover, the term "serious game" now 

includes different types of games. 

2. Definition of serious games  

Before getting to the heart of the matter, we propose 

the following definition of "Serious Game": "is an 

activity that combines a serious "intention" with 

playful elements. In training, the serious game 

mixes a training device and games to stimulate 

learners."3   

 
 
3 https://nell-associes.com/blog/quest-ce-que-le-serious-
game-en-formation/ 
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However, there is a multitude of diverse definitions 

of what a serious game is in the literature. We will 

present below some of these definitions that have 

been made through an overview of the literature, in 

order to highlight the important concepts generally 

associated with it and those that arise from it, 

namely gamification or ludification. 

● The first definition taken from the Grand 

dictionnaire terminologique, defines serious game 

as follows: "A computer application that combines 

a serious educational, informational, 

communicative, ideological, or other intent with a 

learning environment that takes the form of a video 

game, in order to impart practical knowledge or 

raise awareness of a social issue."4   

● According to Julian Alvarez, a university 

professor and author of a dissertation on serious 

gaming, he defines it as follows: "A serious game is 

a computer application, the objective of which is to 

combine both serious aspects (serious) such as, in a 

non-exhaustive way, teaching, learning, 

communication, or information, with playful 

springs from the video game (game)."5 He states that 

this serious/playful association aims to move away 

from the simple entertainment expected from a 

video game. 

● As for Louise Sauvé, a professor at TELUQ, a 

serious game is defined as follows:  

"A serious game is a video game (with a realistic or 

artificial environment) to which the authors attach 

an educational component. The integration or not of 

the realistic component brings serious games closer 

to simulation games, which are defined as a 

simplified and dynamic model of a real or 

hypothetical system, where the players are in a 

 
4 Grand dictionnaire terminologique de la langue française 
2012 
5 J. Alvarez, « Du jeu vidéo au serious game, approches 
culturelle, pragmatique et formelle », Université de 
Toulouse, 12-2007 
6 Louis Sauvé, 2008 on ligne sur 
http://www.savie.qc.ca/louisesauve/PDF/CVLouiseSauve.pdf  

position of competition or cooperation, where the 

rules structure the players' actions and where the 

goal is to win’6.  

Through the multiple definitions listed, recurring 

concepts appear, namely:  

1. the pedagogical aspect; 

2. the technological support; 

3. the ludic or entertaining aspect7. 

To summarize what a serious game is, it is an 

interactive computer application that combines 

playful elements from video games with utilitarian 

content and objectives. These objectives move 

serious games away from simple entertainment 

since they seek to bring about transformations in 

their recipients. In other words, a serious game is a 

game whose primary mission is educational and 

which uses playful mechanisms in a computer 

context.  

3. The different types of serious games 

Louise Sauvé distinguishes between two types of 

serious games, depending on their nature and 

learning objective8: 

- the educational game, for which "the learning 

objective is implicit, i.e. not always expressed, and 

the pleasure it generates is extrinsic". 

- the educational game, for which "the learning 

objective is explicitly identified and the fact of 

performing is an intrinsic pleasure". 

The difference between these two types of games 

lies essentially in the player's awareness of the 

7 Groupe de travail de la promotion du développement des 
compétences informationnelles [Jeu sérieux, rapport 
sommaire sur la pertinence du jeu sérieux à l’université, GT-
PDCI, 2016, p.4  
8 Jean Loisier...Étude sur l’apport des jeux sérieux pour la 
formation à distance au Canada francophone. Réseau 
d’enseignement francophone à distance du Canada 
(REFAD),2015,  p.17  
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game's pedagogical objective. The learner does not 

have to know that he or she is learning to learn. 

II- Serious games in learning  

Video games are proving to be more useful than 

expected in the field of education. In fact, the use of 

games for educational purposes is an old 

phenomenon, innovated and renewed with the 

emergence of new technologies and whose main 

purpose and goal is to transform a traditional 

learning experience into a fun and playful 

experience. 

Among the pedagogical methodologies used in 

classrooms today, we find learning situations that 

are based on games (Game Based Learning), which 

combine both playful aspects and learning 

objectives.  

Today, digital games offer a wide range of game 

modalities for lifelong learning.  

Here are five reasons why we use serious games in 

university education9:  

1. Serious games have the power to engage the 

student in a learning activity. 

2. Serious games can approach a hobby of a 

significant number of students, raise positive 

attitudes while making learning at the university 

more fun and entertaining. 

3. Serious games have the ability to contribute 

to the development of cognitive and psychomotor 

skills. 

 
9 PASCAL FORGET, LES JEUX SÉRIEUX AU SERVICE DE 
L’APPRENTISSAGE Une réflexion, VOLUME 4 • NUMÉRO 5 
2015, p.1 
10 Sauvé, L., Renaud L., et Gauvin M. (2007). Une analyse des 
écrits sur les impacts du jeu sur l’apprentissage. Revue des 
sciences de l'éducation, vol. 33, no 1, p.89-107 
11 Sauvé et coll. Janvier (2005). Revue systématique des 
écrits (1998-2004) sur les fondements conceptuels du jeu, 
de la simulation et du jeu de simulation, Québec : 
SAGE/SAVIE, p.42.  
12 Ibid 

4. Serious games can diversify the pedagogical 

strategies used while emphasizing action and 

interaction. 

5. Serious games allow for automatic 

adjustment of the difficulty level of problems by 

taking into consideration the needs of the student. 

     According to our research, serious games offer 

several pedagogical benefits, among which we cite: 

● The testing of problem-solving strategies to verify 

their effectiveness.10   

● A significant increase in learner motivation and 

the acquisition of psychomotor and cognitive skills 

and positive attitudes11.  

● Cooperation and communication fostered by 

scenarios where several players are invited to work 

together to accomplish a mission12.  [Sauvé et al. 

2007] 

● Knowledge structuring with respect to 

assimilating information during learning 13. 

● Frequent encouragement to the player-student, 

such as when successfully completing a mission or 

collecting points, plays an important role in 

increasing the player's self-confidence and creates a 

sense of satisfaction 14[Hostetter and Madison, 

2002]. 

● The development of strategies and abilities to 

make decisions, understand a given problem and 

hypothesize solutions15. [Lauer, 2003] 

13 Ibid 
14 Hostetter, O. et Madison, J. (2002). Video games - The 
necessity of incorporating video games as part of 
constructivist learning. Harrisonburg, VA: James Madison 
University Department of Educational Technology. 
http://game-research.com/index.php/articles/video-games-
the-necessity-of-incorporating-video-games-as-part-of-
constructivist-learning/ 
15 Lauer, T.E. (2003). Conceptualizing Ecology: A Learning 
Cycle Approach. American Biology Teacher, 65(7), 518-22.]  

International Journal of Information Science & Technology – iJIST, ISSN : 2550-5114
                                                                                                 Vol. 7 - No. 1 - June 2023

http://innove.org/ijist/ 26 

http://game-research.com/index.php/articles/video-games-the-necessity-of-incorporating-video-games-as-part-of-constructivist-learning/
http://game-research.com/index.php/articles/video-games-the-necessity-of-incorporating-video-games-as-part-of-constructivist-learning/
http://game-research.com/index.php/articles/video-games-the-necessity-of-incorporating-video-games-as-part-of-constructivist-learning/


Once a serious game has been chosen or created, 

[Loisier, 2015] offers three recommendations for its 

use in the teaching-learning setting16: 

● Use serious games repeatedly to increase learning. 

● Focus on serious games involving more than one 

player with the goal of fostering and encouraging 

interaction between different students. 

● Complement and enrich the use of serious games 

with other educational techniques. 

1. The different types of serious games in 

training;  

● Board games in training 

Board games remain a very beneficial learning 

mode in face-to-face training. Many board games 

and card games have appeared on different subjects.  

● The escape game in training 

The escape game is used in training for a limited and 

restricted group of learners. The objective is clear 

and accessible, it is the fact of getting out of one or 

more rooms by solving riddles. Indeed, the idea of 

educational riddles is very practical and can address 

a fairly large audience. 

● Quizzes 

Quizzes are very propagated in training and very 

simple to implement thanks to tools like Kahoot for 

example. They allow you to quickly know if the 

learning has been well integrated and assimilated by 

the learners and these quizzes do not require much 

preparation. Etc. 

III- Experimentation 

1. Methodology  

Thanks to technological developments in the field 

of teaching and learning, the uses of ICT have 

multiplied rapidly. Teachers and learners find 

 
16 Jean Loisier.. Étude sur l’apport des jeux sérieux pour la 
formation à distance au canada francophone. Réseau 

themselves in front of various ICT tools and a large 

quantity of resources that can be exploited in a 

classroom as serious games and increase the 

motivation of learners 

We have mentioned above that ICT allows the 

teacher to renew himself, to rethink his teaching, to 

discover new tools, to update and enrich the 

contents of his course and to experiment with new 

tracks.  There are many websites and software for 

teachers with activity banks to develop the 

objectives   

The software we have chosen is hot potatoes. Our 

objective as a teacher is to show the students of the 

primary section of the Higher School of Education 

and Training how to design a playful content. This 

will allow them in the future to reuse it with their 

students in classroom practice.  

Hot Potatoes is a software suite developed by 

Stewart Arneil and Martin Holmes at the University 

of Victoria Humanities Computing and Media 

Centre in Canada. It allows the teacher to create six 

different types of exercises (as shown in Figure 6 

below) in html format. These exercises can be 

published online or transferred to the students' 

workstations. 

Hot Potatoes is a tool for creating different 

categories of interactive online exercises. It allows 

you to build exercises in the form of MCQs and 

short answers (JQuiz), fill-in-the-blank exercises 

(JCloze), matching exercises (JMatch), crossword 

puzzles (JCross) and rearranging sentences or words 

(JMix). These different types of exercises can be 

combined into units using a sixth module called 

"The Masher". The software can be downloaded 

from the official website: http://hotpot.uvic.ca/ 

section Downloads 

In our action research we opted for a qualitative 

method. Our experimentation took place in the 

Higher School of Education and Training in Agadir, 

d’enseignement francophone à distance du Canada (REFAD), 
2015, CHAPITRE 3 – Jeux et pédagogie, p.47 
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with students in the primary education stream (160 

learners), as part of the teaching of the first semester 

ICT module.  

2. The objective of the module  

The objective is to introduce future teacher students 

to fundamental concepts in ICT and computer 

science with the use of serious games so that they 

can reuse them in classroom practices. It is a playful 

and dynamic approach. Allowing the design of 

exercises with the manipulation of objects, such as 

sounds and videos.  

The sessions of the ICTE module are spread over 13 

sessions, in each session the student performs a task 

on his computer and at the end of each sequence, the 

learner presents the production made whether it is 

games in mathematics or playful exercises in 

languages. 

3. Results of some of the assignments 

submitted  

At the end of the semester, all 160 students 

submitted their projects containing the five 

exercises. 

 

Figure 1; submitted projects 

The diagram above shows the success rate of 

students who completed the final project, 71% 

passed 100%, 22% passed moderately and only 5% 

of students scored less than 50%. 

Below we present some examples:  

1. J Cloze is a gap-fill exercise, also known as 

closure tests or gap texts. 

 

Figure 2 ; exercice 

In this exercise, the student has chosen the playful 

song to allow the learner to develop the skill of 

listening. While listening to the song, the learner 

will fill in the blanks and validate the answers. At 

the end he will get his score with feedback in the 

form of a complementary comment.  

2. J. Cross is designed to create crossword puzzles. 

The student creates the grid, enters each letter in the 

grid manually and uses the automatic grid generator. 

Bellow Is an example. 

 

Figure 3; classroom tool grid 

To help learners progress in spelling, the student 

chose this grid exercise and incorporated pictures to 

make it easier for learners.  

3.J Match: to create <matching exercises 

0.00%

20.00%

40.00%

60.00%

80.00%

Réussi : 100
%

Réussi : entre
99% et 50%

Réussi :
moins de 50%

71,4% 22,8% 5,8%
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Figure 4: matching exercises 

 

To teach the animals, the student chose, animal 

labels to match with the proper name. This is a fun 

way for students to memorize and learn easily. 

4. J Mix: to create an exercise where the learner has 

to put in order segments of a sentence. 

 

Figure 5: exercise 

This exercise will allow the learner to cogitate while 

having fun with the movement of the labels in order 

to get them in the right order and end up with a 

refined paragraph.  

5. J Quiz is designed to create multiple choice 

quizzes or a questionnaire where the learner must 

type the answer.    

 

Figure 6: Quiz 

We notice that the choice of the exercise of the 

student is very relevant to teach the seasons of the 

year. She integrated images corresponding to each 

season, it is a playful and attractive way that will 

allow the learner to understand and distinguish the 

seasons of the year.  

IV- Discussion  

The teaching of the ICTE module in the primary 

education section has allowed us to achieve a set of 

skills and objectives such as creativity, 

collaboration, innovation and communication 

through ICTE tools. This was endorsed in the 

renderings of student work and in the interactions in 

the classroom and online.  

      All students designed fun exercises using the 

Hot Potatoes software, and were motivated and 

involved during all sessions.  

We believe through the results of this 

experimentation that learning through games is an 

attractive method that will allow learners to better 

learn and have fun with a multitude of exercise 

choices that will facilitate the acquisition of the 

required skills and objectives.  

Conclusion  

In conclusion, the serious game remains a real 

learning tool that is very useful in training to attract 

the attention of learners and facilitate their 

memorization and that serves to add an additional 

challenge while stimulating the perseverance of 

learners.  
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In fact, before starting to play, one must first learn 

the rules of the game and establish a form of 

competition between the different players. Learning 

these rules is already a learning experience. There is 

a multitude of serious games that can be adapted to 

all budgets and educational objectives. 

Our experimentation validates our hypotheses 

insofar as the design of serious games is an 

attractive means of developing a set of skills. 

And game-based learning stimulates learners' 

interest and encourages them to modernize 

classroom practices in the future. 

We recommend through our manuscript to 

encourage all future teachers in schools of education 

and training to opt for serious games because today's 

children and youth are always connected. 
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