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Abstract – This paper presents the challenges faced 

by teachers in the process of training the students in 
today's innovative, technological society. Definition, 
overview, and concepts of serious educational games 
are shown. A study has been made on the introduction 
of modern technologies through video materials, 
presentations, serious games in Bulgarian.A created 
educational game designed for medical education is 
presented. The game aims to verify and enhance the 
knowledge and skills of the students in injecting 
technique. The article presents the results of a survey 
conducted for the use of serious games in Bulgaria. 
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1. Introduction 

 
     Nowadays, teachers across the globe face a 
radically different generation of students: students 
who spend most of their time in virtual reality. In this 
virtual reality, today's generation lives, communicates 
with its friends; in the virtual space participates in 
teams and learns in a collective spirit, races, achieves 
success and becomes confident, loses and learns to 
bear withlosses.Students then transfer what they learn 
as knowledge and skills into everyday real life.   
Today's generation of students does not make a 
distinction between virtual and real environments - for 
them, these two environments are like the faces of a 
coin.       
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    This is a generation surrounded by information 
and submerged in the virtual world; at any time, the 
student needs information quickly and easily on the 
Internet.Contemporary education should put in focus 
the new type of student,  surrounded by mobile 
phones, laptops,creating blogs, online communities, 
and solving their problems through Internet 
technologies. The student today has rational thinking 
and the traditional way of presenting the teaching 
material is often uninteresting.Today, the methods of 
interaction of the students, which are very often 
mediated by modern technologies,  differ greatly 
from methods of their parents and their teachers.For 
the first time in the history of mankind, a great deal 
of teachers has the task of catching up their students 
as far as the use of modern technology is 
concerned.This issue inevitably puts forward a 
problem that has matured in recent years: teachers 
have to adapt their teaching methods to the 
requirements and abilities of their students.There is 
no other way and there is no other solution: in order 
to be able to train an interesting, attractive and 
appropriate way for this new, technology-oriented 
generation, teachers have to bring in their training the 
achievements of modern technology including 
serious educational games. 
   Information technologies can be used to making 
creative meaningful learning environments and in the 
difficult and responsible medical education.Serious 
games can help students learn regardless of their 
different learning styles: visual, auditory, practical, 
etc., as the games combine all these features: the 
games have a visual, sound element, and practical 
action. 
   In medical training, it is appropriate to use different 
types of digital games such as simulations, virtual 
environments, social games, cooperative games, and 
more. 
 
2. Definition of Serious Game 
 

   The traditional games known of people for 
centuries are physical or mental competitions, which 
have certain rules. 
    Esposito in 2005 [1] gives the following short 
definition of a video game:„A videogame is a game 
which we play thanks to an audiovisual apparatus 
and which canbe based on a story.The main feature 
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of video games is that they play for fun.Video games 
are dynamic,in them constantly something happens, 
changes, occurs or disappears.An interesting feature 
of video games is that they are played differently 
from different players and even one game is played 
by one player each time in a different way.This is a 
prerequisite for the development of creativity, 
creative thinking and the imagination of the students 
playing them.Interaction between players in the game 
enables players to adapt to ever-changing conditions, 
learn and change games themselves. 
   Ritterfeld et al. give the following definition of 
serious educational games: "any form of interactive 
computer-based game software for one or multiple 
players to be used on any platform and that has been 
developed with the intention to be more than 
entertainment"[2]. 
   The most profound definition is given in 2005by a 
director of the USC Viterbi School of Engineering’s 
GamePipe Laboratory, California Michael Zyda: 
“Serious game: a mental contest, played with a 
computer in accordance with specific rules that uses 
entertainment to further government or corporate 
training, education, health, public policy, and 
strategic communication objectives“[3]. 
   Serious educational games use the dynamic 
characteristics of games in educational contexts.Play-
based learning allows students to develop their skills 
through practice. 

 
3. Creation and Development of Video Games 

 
The first games were created for military 

purposes and later in the second half of the 20th 
century began to be used in business. Today, games 
are an independent industry, and serious games 
entering the field of education, research, and 
research. 

In Bulgaria, Triviador is a popular serious game 
played between three players with strategy elements 
and a battle of knowledge and reaction speed. The 
game is played with questions (selectable and 
recognizable) and answers. 

The games enable students to learn by 
committing mistakes (which is a natural process in 
learning) without these errors affecting the health of 
people.In the medical virtual serious games in a 
gaming situation the student can be trained in a safe 
environment for him and his future patients: when a 
certain situation occurs - the arrival of a sick patient, 
the student is able to determine his condition by 
appointing laboratory tests, measurements of the 
patient: temperature, blood pressure, pulse, 
electrocardiogram, etc. Depending on the 
presentedresults, the student chooses whether to 
prescribe medication, whether to arrange further 
research, whether the condition of the patient is 

critical and requires hospitalization or home 
treatment.Thus, in more sophisticated cases, 
echocardiography or interventional procedures may 
be employed: for example, selective coronary 
angiography (cardiac vascular examination) to 
determine the severity of the disease.The game 
situation offers help and feedback (pop-up 
comments) by providing the learner with an 
opportunity for self-study and an individual pace of 
advancement: when the student progresses more 
slowly, it gives easier situations to solve.Virtually 
created situations provide an opportunity for the 
learner to understand the direct link between cause 
and effect (situation - action according to the 
situation - result).The game-based learning offers 
instant feedback: a comment or change in the status 
or behavior of the simulated hero.The game-based 
learning allows takingnew action to achieve the 
stated goal.  

 
4. Тhe Concepts of Serious Educational Games 

 
   Today, the innovative technologies offer better 
communication among players, a more attractive 
storyline, with more opportunitiesfor gameplay 
option.Serious educational games geared to the 
specific objectives of medical education must include 
the following elements: 
 
 Story related to the study material; 
 To be didactically based; 
 Offer clear feedback; 
 To be a prerequisite for increasing the 

interest in learning; 
 To provide a visual insight into the 

manipulations which are  studied in medical 
education; 

 To offer alternative ways of learning the 
training material; 

 A good practice is to give a virtual prize after 
a series of successes in the game. 

 
Serious Educational Games (SEG) have several 

key features that determine their essence. 
 

Main Characteristics of the SEG: 
 

1. The number of participating players:   
  

 Game with two players - starts and ends with 
two players; usually playing a few games 
while one player wins two games; 

 A multiplayer game - It is played by many 
players; usually consists of one game. 
 

2. Мeans of playing - for example, cards; 
3. Rules of the game; 
4. Way to start the game; 
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5. End of the game - a description of how to win or 
lose in the game; 

6. Game resources and ways to acquire and use 
them; 

7. Symbols in the game; 
8. Objects in the game; 
9. Properties of objects - their features, which allow 

them to influence the game; 
10. Targets; 
11. Special Actions; 
12. Timing and Priority: the system of priorities at 

doing actions; 
13. Cost - actions or payments required to take 

another action or to stop another action; to pay a 
price, the player executes instructions; 

14. Life – number of available lives; 
15. Damage, Counte, and others. 

 
From a technological point of view, the game must 

have good Sound effects; an overwhelming Narrative 
story that allows immersion in the virtual 
environment; Surprise - a good option is the game to 
offer surprises, which keeps the player in a pleasant 
expectation. 

Educational games provide a safe environment for 
developing skills and habits and for acquiring 
knowledge; they develop qualities such as self-
confidence, self-reliance while acquiring experience 
does not endanger patients as it takes place in a 
virtual environment. 

 
The Terminology Used for Today's Generation 

 
In scientific literature, the following terminology is 

used in the description of serious educational games 
and their users: 

Millennials– persons born after 1981, they prefer 
to deal with multifunctional tasks, want to learn 
quickly and only things that can immediately use and 
implement, communicate constantly through social 
networks, work well in a team; prefer to use 
information technology for training in classical 
learning [4]. 

Digital Native – people who have the perfect 
knowledge of the language of digital technology [5], 
[6]. 

Digital Immigrant – people who were born before 
the digital era, but use modern technology [5], [6]. 

Net generation, Generation Y – the people born 
between 1981-1991, they spend a lot of time in the 
virtual world, looking for quick answers and 
decisions, preferring to have fun, wanting to get 
things done easily [7], [8]. 

 
 
 
 

5. Serious Games for Medical Education  
 

A detailed review of the scientific literature on 
the use of serious games in medical education shows 
the use of mostly several types of serious games 
(Figure 1.).Most of the serious games described in 
the scientific literature include simulation games 
(such as The Sims Online) [9], [10] where the goal is 
to master a certain skill or knowledge.Virtual 
learning 3D platform is a preferred learning tool by 
immersing in a virtual environment [11]. Role and 
strategy games develop skills for quick decision 
making (for example, Geriatric Medication Game) 
[12].   
 

 
 

Figure 1.  Types of serious games in medical education 
 
Popular Games for the Purpose of Medical 
Training 
 
   Many games have been created in the field of 
medical education, but the following games have 
been particularly popular: 
Uro-Island Medicine,  related to Cognitive learning 
[13]. 
Geriatrix – a Role-Playing Game – [14]. The goals of 
Geriatrix are 1) to promote empathy to elderly 
patients and their healthcare providers and 2) to 
encourage some difficulties, dilemmas, solutions, and 
benefits of care for elderly patients. 
Pulse!! – themedical and paramedical game, for 
experimental learning and practical knowledge 
witheducational and training tool; helps develop 
critical thinking and practical knowledge [11]. 
AbcdeSIM – computer simulation game [15]. 
Septris (http://med.stanford.edu/septris/):an Internet-
based game,  represents "a novel approach to medical 
education" [16]. 
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Path to Success – a medical game related to 
knowledge learning [17]. 
 
6. Investigation of the Innovative Technologies 

in Medical Education in Bulgaria 
 

    A survey conducted among students in Bulgaria 
(156 students from the first to the fourth course) 
shows that in the medical education in Bulgaria there 
are used educational presentations on subjects from 
the educational disciplines, videos on topics that are 
more complex to study and very rarely serious 
training games.At the same time, on the question "Do 
you want education games to be included in your 
training", a prevailing percentage of respondents 
(94.9%) respond with YES.Figure 2. shows a 
diagram of the distribution of the answers to this 
question: Respondents who have answered No are 
1.3%; "I cannot decide" - 3.8%. 

 
Figure 2. Exploring the interest in educational games 
 

Video algorithms in Medical Education in Bulgaria 
 

   For the purpose of medical training, several 
learning video algorithms were created by Angel 
Kanchev University, Ruse, Department of Health 
Care, Bulgaria. Video algorithms have been 
developed by university lecturers [18], [19] to meet 
the students' needs for additional materials in their 
training in injection technology (the Nurse and 
Midwife specialty).Figure 5. shows photos from the 
video algorithm  "Subcutaneous injection". 
Videoalgorithms are developed under the project 
"Development of a model for video algorithms for 
injection technology " and are publicly available 
(https://www.youtube.com/watch?v=a4QTSo9opdQ)
.Videoalgorithms are used in several medical 
universities in Bulgaria and are usedwith success by 
studentsin their training. 

 

 
 

a) Check for air extraction from a syringe 
 

 
 

b) Putt the injection 
 

 
 

c) Remove the needle 
 

 
 

d) Disposal of used materials in a safe environment 
 

Figure 3.  The spets in video algorithm  
"Subcutaneous injection" 

https://www.youtube.com/watch?v=a4QTSo9opdQ 
(published with the author's permission) 

 
 

 

https://www.youtube.com/watch?v=a4QTSo9opdQ
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7. Results. Creating a Medical Educational 
Game and Studying the Students' Opinion 
about the Serious Games in Medical 
Education in Bulgaria 
 

    An educational game for the purpose of medical 
training (the Nurse and Midwife specialty) has been 
created.The game aims to test and improve the 
learning of medical students about the injection 
technique.The game is in the form of questions and 
suggested responses to the action steps when 
applying a particular injection. There were created 
menus with a total of 28 questions, on each question 
being offered one true and three wrong answers 
(Figure 6.). 
 

 
 

Figure 4. Game menu with one question and four optional 
answers 

 

     If the answer is correct, the selected field is green 
(Figure 7.) and the game offers the next question.If 
the answer is wrong, the field is illuminated in 
orange (Figure 8.) and the correct field is green. The 
game stops and offers a chance to start 
over.Reaching the end of the game and depicting a 
stimulating sentence is gottenif true answers to all the 
questions in the game are given. 
 

 
 

Figure 5.Coloring the right answer in green 
 

 
 

Figure 6.Coloring the wrong answer in orange 
 

   The created game is a means by which students 
will have the opportunity to consolidate and improve 
their knowledge through different, interesting, 
entertaining and stimulating learning curriculum. The 
game was created with the Serious Learning Games 
toolLearningApps.org.The game isease ofuse for 
students with low Information and Communication 
Technologyskills, friendly-use on PC, Laptop, 
Mobile Phone, Interactive board, and Tablet. 
Through this game, students can check their 
knowledge, for example before the manipulation 
"Subcutaneous injection" orbefore the student exam. 
Studied is the opinion of students in Bulgaria on the 
question: with what technological device they prefer 
to play serious educational games.Conducted 
investigationshows that students want to use all the 
modern technological means to start the game 
(Figure 7.- the question allows for more than one 
answer).The Phone is the most preferred device – 
57.7%, followed by the interactive game (52.6%). 
The results presented in Figure 7. show that students 
are eager to use games in any of their free time 
(phone, tablet, etc.) and during the learning process 
(an interactive board). 

8. Conclusion 
 

   In this paper, serious educational games are shown.  
Nowadays, the SEG are entering the education 
system and should be properly integrated into the 
learning process. Definitions, concepts, and use of 
SEG in the education process are presented.The 
conducted survey shows a significant interest of the 
respondents (94.9%) towards the introduction of 
serious educational games in the training. A preferred 
tool for playing serious educational games in 
Bulgaria are the phones, followed by the interactive 
board and other technological information tools. A 
training medical game has been set up to improve the 
knowledge and skills of medical students in the field 
of injection technique (Nurse and Midwife specialty). 
Serious educational games and other innovative 
technological methods are yet to enter significantly 
in the training of medical students in Bulgaria, but 
the beginning is already in place. 
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Figure 7. Exploring the technologies for games using 

Serious games in medical education have the 
potential to develop non-standard thinking, to create 
future physicians confident and capable. 

Serious games are a parallel way to create a new 
generation of individuals who can confidently and 
creatively build their future.The games have the 
ability to build strong characters; the games change 
thinking, break old ideas and create new ones; they 
are a force, that if used properly, well-intentioned is 
capable to build a new and better future: the future in 
which our children will live. 
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