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Abstract—The article presents the serious educational games and video 
materials (video algorithms) as a means to improve the perception and increase 
the quality of medical students and the health care students (specialties Nurse and 
midwife) in higher universities in Bulgaria. The issue of creating models of 
serious educational games is considered. A serious educational game created with 
the help of the Kahoot learning platform is presented. The introduction of new 
technological innovations in the educational process is an important step towards 
the modernization of the education of today's generation of students. According 
to a study conducted among students, serious games and video algorithms are 
effective means of raising the level of education of future Nurses and Midwives. 
Along with traditional education, they contribute to the formation of highly 
effective knowledge, skills, competencies, and the acquisition of professional 
qualities. 
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1 Introduction 

Today, video games are an integral part of modern life and serve primarily for en-
tertainment, unloading from work, school, the world around us, and the norms of be-
havior [1]. Esposito [2] defines them as: “a game which we play thanks to an audiovis-
ual apparatus and which can be based on a story”. According to [3]: “games consist of 
goals and rules. Players should comply with the rules in order to achieve the goals.” 
Video games are very popular [4] and have over 2 billion users worldwide. The other 
type of games serve to achieve pre-set useful goals, focus on the formation of profes-
sional knowledge, skills, and competencies, and are called serious games [5, 6, 7]. Se-
rious games can be used for training, for the presentation of physical exercises, in trade, 
medicine, business, for military purposes. Serious games are increasingly becoming a 
factor in learning, a modern method based on new technologies. Serious games engage 
the learner in the learning process, lead to an increase in his motivation and increase 
the student's success. Today's generation uses modern communication technologies on 
a daily basis and this is a prerequisite for the accessibility of serious games and their 
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rapid entry into the learning process. In serious educational games, an innovative, in-
teractive approach is applied in presenting and mastering the learning material, in which 
learners acquire knowledge and skills to solve problems, communicate, make decisions, 
work in a team and develop useful social skills. 

Serious games created for the purposes of medical education have the potential to be 
used in the development of professionals in the professional field of "Health Care". 
Traditional training with listening is proving increasingly ineffective today. Modern 
students show good mastery of the material when using modern teaching methods, 
which include learning by doing things. Thus, the effectiveness of the training of stu-
dents in the professional field of "Health Care" can be increased by including in the 
training of innovative methods such as the use of serious educational games, video 
materials, and computer simulations. 

The process of designing serious games is a challenge, as there are different types of 
games and several requirements for them, which are constantly growing. The process 
of creating a serious game involves various professionals: game designers (responsible 
for the presence of an element of entertainment in the game), programmers, and experts 
on the main theme of the game (responsible for the orientation of the game to serious 
learning objectives). According to Zyda [8], one of the main characteristics of a serious 
game is to be fun to attract and retain consumer interest.  

2 Means and methods for modeling in the field of serious games 
focused on learning needs. 

The development of an educational serious game depends on the following factors: 
target audience, teaching topic and genre of the game. The genre of the game is 
determined by the challenges the player faces and the actions he takes to overcome 
them [9]. However, most of the proposed methodologies/frameworks for designing se-
rious games are based on mechanics, dynamics, and experience. The mechanics are 
related to the official rules of the game, which are directly dependent on the time of the 
game and are influenced by the player's contribution, forming a dynamic (so-called 
behavior of the time to play), which creates an experience for the player. The learning 
content cannot only be related to mechanics, as other mechanisms are needed to support 
learning content. In his research, the author of [10] presents a methodology for 
designing and developing serious educational games, based on the concept of learning 
mechanisms. These mechanisms must be included in the game: storytelling, gameplay, 
or mechanics. 

A scientific study [11] proposed a taxonomy that defines three types of serious 
games: 1. role-playing games without mandatory simulation of real situations; 2. 
business games in which the simulation is like a model of reality; 3. games simulating 
reality. 
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3 Creating of Serious Games Models for Medical Training  

Education is a process of teaching knowledge and skills from people who have this 
knowledge to learners who want to acquire it. The use of technology in education is 
new and still very limited. Especially the use of the game in the classroom is still at the 
research level. The entry of serious games in medical education, as well as in other 
educational disciplines, will deepen in the coming years and will become a daily 
occurrence due to the expansion of the use of smart devices by students [12]. One of 
the problems that game makers need to work on is to make serious games attractive to 
their users. The second problem is the combination of the concepts of the game with 
the concepts of education. The use of the following types of serious games is prevalent 
in medical education [13, 14, 15]: board games, puzzles, quizzes, strategy games, cross-
words games, role-playing games, simulation games, immersive learning environment, 
virtual learning 3D platform. The authors of [12] define six concepts of the serious 
game which are used for educational purposes. These concepts are Interactivity, Learn-
ing, Scoring, Scenario, Enthusiasm, and User's traces.  

A model of a serious game. One of the main problems in the field of serious 
educational games is the creation of appropriate models of games so that they can meet 
the needs of the respective educational process. The model must combine pedagogical 
orientation, ensuring the effectiveness of the game of the respective educational goals 
and an element of entertainment, ensuring its use by the target group. 

The learning model of a serious game should focus on the following events [16]: 
gaining students' attention; informing users about the purposes of the game; recalling 
what has already been studied; consolidation of new educational material; availability 
of clear training guidelines; efficiency of the training process; providing feedback; 
evaluation of the effectiveness of the use of serious play; improving the means of 
retaining attention and ensuring quality transfer of new knowledge. Models of design 
for a serious educational game [17] emphasize the educational pedagogical orientation 
or the motivational characteristics of the game or integrate these 2 approaches. 

In their research [18, 19], the authors explore Internet barriers and opportunities to 
use serious games for students with visual impairments. 

Serious games can support the educational process in medicine [20] in 2 ways: by 
increasing the knowledge and skills of users on a set of topics; by improving students' 
behavior and reaction through the use of virtual simulation. 

4 Video algorithms in Medical Education in Bulgaria 

The video algorithms presented in the article were developed by university 
professors at the University of Ruse "Angel Kanchev", Faculty of Public Health and 
Health Care, Department of Health Care Bulgaria [21]. The videos are carefully con-
sidered and designed, follow a pre-established methodology for training students in 
connection with the presented health care manipulation. For better mastering of the 
practical manipulations in the health care training of nurses and midwives, several 
video algorithms have been created (algorithm for subcutaneous injection, intravenous 
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injection, infusion procedure, intradermal injection, intramuscular injection). Figure 1 
to figure 4 show photos from the video algorithm "infusion procedure". As of April 21, 
2021, the presented video algorithm has been viewed a total of 47,599 times (since 
16.05.2015), which is an indicator of the interest of users in this educational resource. 

 
Fig. 1. Tourniquet application and Peripheral Intravenous (IV) Cannulation 

 
Fig. 2. Carefully remove the needle from the cannula 
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Fig. 3. Fixation of the IV cannula with adhesive tape 

 
Fig. 4. Chek for patency. Applying the medication/ physiological serum into a vein through an 

existing IV line 

5 Creating a Medical Educational Game for Nurse and 
Midwifery Education 

The article presents a serious training game, created to improve the quality of online 
training and preparation for the exam in the specialties Nurse and Midwife, third course. 
The main goal of the game is to test students' knowledge in these specialties and give 
them the opportunity to confirm and improve their knowledge. The Kahoot game-based 
learning platform is used, which is an educational technology for creating serious 
games in schools and other educational institutions. Educational games created through 
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Kahoot are quizzes with the ability to choose the correct answer. Developed games can 
be used through the Kahoot application or a web browser. The game presented in the 
article is a quiz, and in the form of 24 questions, the acquired knowledge is checked. 
Usually, the correct answer is one of a total of 4 possible answers (Fig. 5 a). The 
environment also provides an opportunity to give several correct answers to one 
question. The selected answer lights up in green (Fig. 5 b) if it is correct and in red (Fig. 
5 c) if it is incorrect. The development environment allows you to set the response time 
for each question (as for each specific question the time may be different). When the 
response time expires, the game issues an information message (Fig. 5 d). 

 
(a) 

 
(b) 
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(c) 

 
(d) 

Fig. 5. Presentation of the training game 

The educational game is easy to use by students, does not require special technolog-
ical skills, can be used on a laptop, computer, mobile phone, interactive whiteboard, 
and tablet. 

The opinion of the students in Bulgaria on the question was studied: what type of 
serious educational games they prefer to play (Figure 6 - the question allows more than 
one answer). According to the respondents, the most preferred serious games are those 
with an element of competition - 72, 8%. 
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Fig. 6. Research on the preferred type of serious game 

The results presented in Figure 7 show that the highest percentage of 37.9% of stu-
dents use video games for up to 2 hours a day in their free time. The lowest (2.9%) is 
the percentage of gaming users within 5 to 6 hours per day. 

 
Fig. 7. Research on tie spent with video games a day 

6 Conclusion 

The article presents the use of serious educational games in medical education in 
Bulgaria and especially in the professional field of "Health Care". An important task 
facing medical educators is to implement the rational integration of SEG in the 
educational process of future medical and health care professionals. The article presents 
a medical training game, which aims to increase the knowledge and skills of health care 
students (specialty "Nurse and Midwife") in preparation for the exam of the third course 
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of the nurse in the discipline of special care for children in neonatology, pediatrics. 
Video material is also presented in the article through which students can consolidate 
their knowledge and skills in the field of intravenous infusion.  
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