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Abstract. To effectively integrate modern technologies in dental education, it’s 
important to understand students’ attitudes and expectations. A survey conducted at 
the Faculty of Dental Medicine of MU-Plovdiv from November to December 2024 
revealed a clearly expressed positive attitude and high expectations of all students 
towards introducing high-tech simulation training at the Faculty of Dental Medicine, 
which is an important predictor of the success and sustainability of innovation. 
We found no significant differences in opinions among students based on socio-
demographic characteristics. Students believe that game elements, haptic technology, 
and VR/AR can enhance their professional competencies. These expectations could 
be met and attitudes rewarded if educational policies are directed towards establishing 
dental simulation centres and implementing simulation training at Bulgarian 
universities in all its complexity and accompanying activities. The study outlines the 
leading advantages of simulation training and possible risks as seen by the trainees. It 
contributes to the understanding of dental students’ perceptions regarding high-tech 
simulation training, thereby enriching the limited existing literature on this topic.
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Introduction
The demand for simulation training in the field of dentistry is experiencing a 

significant surge. With contemporary technological advancements, it is now pos-
sible to create engaging learning environments that address several limitations of 
traditional training methods. These innovative approaches allow for exposure to 
a diverse array of clinical scenarios, including those that are infrequent or rare, 
which enhances the breadth of experience students gain (Dharmathilaka et al. 
2023; Rumyantseva et al., 2024). These methods enable repetitive practice of 
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clinical tasks, which is crucial for mastering practical skills within a safe envi-
ronment that prioritizes patient welfare (Mouatarif et al., 2024; Rumyantseva et 
al., 2024).

Cutting-edge high-fidelity simulators, paired with sophisticated haptic technol-
ogy, provide dental students with learning experiences that closely mirror real-life 
clinical practice. This immersive experience is further enhanced by the integra-
tion of augmented reality, which not only enriches educational content but also 
allows students to visualize complex procedures in an interactive manner (Arul et 
al., 2024; Felszeghy et al., 2024). The incorporation of gamification strategies into 
training programs has been shown to significantly boost student engagement and 
motivation, making the learning process more enjoyable and effective. Studies have 
shown that students exposed to simulation-based training demonstrate significant 
improvements in knowledge, performance, and confidence compared to those who 
undergo traditional training methods (Mouatarif et al., 2024). 

As technology becomes increasingly intertwined with the educational land-
scape, it is also reshaping the didactic characteristics of students. Although it is 
generally anticipated that students will embrace high-tech training modalities with 
enthusiasm and ease, it is imperative to assess their attitudes and expectations re-
garding these methods. Understanding these factors is crucial for the successful 
implementation of simulation training in dentistry.

The existing literature extensively covers the significance and function of simu-
lation training within dental education; however, there remains a notable deficiency 
in research focused on students’ perspectives, attitudes, and expectations regarding 
this training modality. Through exploring these viewpoints, we seek to enhance the 
understanding of how high-tech simulation tools impact the educational experience 
of dental students.

The objective of this study is to investigate the attitudes of dental students to-
ward training that utilizes advanced high-technology simulators. By exploring their 
perceptions and expectations, the research aims to provide valuable insights that 
can guide the development and effectiveness of high-tech training programs in den-
tal education. 

Materials and methods
The survey was conducted in November-December 2024 at the Faculty of 

Dental Medicine of Medical University – Plovdiv through anonymous electronic 
surveys in Google Forms in Bulgarian and English. Five-point Likert scales were 
used to express agreement and evaluation. Descriptive and non-parametric methods 
were applied. The level of statistical significance was assumed to be α=0.05. The 
results were processed with IBM SPSS v.23. Central tendencies are presented by 
mean and standard deviation (M±SD).
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Results
The socio-demographic characteristics of the sample are presented in Table 1.

Table 1. Socio-demographic characteristics of the sample
Variable Sample N % M±SD

Gender
Men 51 44,3
Women 64 55,7

Age 21,64±2,38
Min 18
Мax 29

Language of 
training

Bulgarian 58 50,4
English 57 49,6

Year of study
First 34 29,6
Second 8 7,0
Third 15 13,0
Fourth 28 24,3
Fifth 20 17,4
Sixth 10 8,7

The students rated the importance of simulation training at 4,43±0,81, on a scale 
where 1 signifies “not important” and 5 indicates “extremely important.” They also 
demonstrated a keen interest in learning with a high-tech simulator, scoring it a 
4,69±0,69, where 1 means “I don’t want to at all” and 5 represents “I wish strongly.”

We asked the students to what extent their motivation for learning, practical 
skills, theoretical knowledge, critical thinking skills, emergency response skills and 
patient communication skills would improve if haptic technology, virtual or aug-
mented reality or gamification were added. Figure 1 presents students’ answers, 
where one stands for “will not improve at all”, and 5 stands for “will increase 
greatly”.
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Figure 1. Students’ expectations for enhancing their competencies through the 
integration of contemporary technologies into simulations

Students evaluated how well a high-tech simulator replicates the complexity of 
real clinical situations, giving it an average score of 3.82 ± 0.90, where 1 indicates 
“It does not replicate at all” and 5 signifies “It replicates with a very high degree 
of accuracy”.

Figure 2 illustrates students’ opinions on the place of simulation training within 
the curriculum 

Figure 2. Students’ views on the place of simulation training in the curriculum
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The respondents’ opinions on the benefits of simulation training are summarized 
in Table 2. Table 3 shows the risks related to implementing simulators for learning 
according to the sample. 

Table 2. Benefits of simulation training according to the students.
Benefits (M±SD)

I won‘t worry about the patient being a living person 3,70±1,38

I have the opportunity to repeat the learning scenario 4,43±0,90

I have the opportunity to study rare clinical cases 4,41±0,87

I get instant feedback 4,23±1.10

I learn to respond to emergency situations in a safe environment 4,37±0,94

I gain more confidence before clinical practice 4,47±0,81

Table 3. Risks of simulation training according to the students.
Risks (M±SD)

Technical support gaps 3,04±1,20

Gaps in regular updates of simulation software 2,99±1,81

Insufficient preparation of academic staff to teach effectively through 
simulators 3,21±1,35

Limited access to simulation equipment 3,54±1,326

Lack of effective training scenarios 2,92±1,34

Lack of sufficient training scenarios 2,96±1,37

No statistically significant differences were found in the students’ responses ac-
cording to their socio-demographic characteristics.

Discussion
Dental students generally express a strong preference for training with high-tech 

simulators, as these tools offer numerous educational benefits that enhance their 
learning experience. A study found that 95.62% of students had a positive attitude 
towards practical classes conducted in simulation environments (Kaskova et al., 
2022). A study conducted among Bulgarian students revealed that nearly 100% of 
the sample believed that simulation training supported the development of various 
skills and competencies, and 79.7% of the surveyed dental students support the 
foundation of a dental simulation centre as this would increase the effectiveness of 
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training (Grancharov, 2023). These results are in line with our findings. A vast ma-
jority of dental students have a positive attitude towards simulation training, with 
many considering it a necessary component of their education, no matter their age 
or language of training. 

Our results support the notion that simulation training in dental medicine is 
highly valued by dental students for its ability to enhance both technical and non-
technical skills in a controlled, risk-free environment. This educational approach is 
perceived as a crucial component in bridging the gap between theoretical knowl-
edge and practical application, thereby fostering professional competence. Students 
appreciate the realistic scenarios possible due to the integration of modern tech-
nologies and methodologies such as gaming, haptic and VR into simulation train-
ing, which allows them to practice and refine their skills without the immediate 
pressures of real-life patient interactions. Simulation training is recognized for its 
effectiveness in integrating theoretical knowledge with practical skills. It allows 
students to apply what they have learned in lectures to simulated clinical scenarios, 
enhancing their understanding and retention of information. Students value simula-
tion training for its role in developing a wide range of psychomotor skills neces-
sary for dental procedures, such as crown preparation and tooth decay treatment 
(Arul et al. 2024). The use of high-fidelity simulations has been shown to sig-
nificantly improve students’ clinical competence and confidence (Mouatarif et al., 
2024). Simulation training is also appreciated for its contribution to the develop-
ment of non-technical skills, such as communication and empathy. These skills are 
crucial for effective patient care and are often practised through actor simulations 
and other interactive methods (Antila et al., 2024). High-fidelity simulations are 
designed to evoke emotions like those experienced in real clinical settings, which 
helps students become emotionally engaged and better prepared for actual patient 
interactions (Strub, 2024). The realism of simulation scenarios is highly valued, as 
it allows students to experience and manage the emotional and behavioural dynam-
ics of patient care (Antila et al., 2024).

Surveys indicate high levels of student satisfaction with simulation training, 
with many students advocating for its increased integration into the dental cur-
riculum (Mouatarif et al., 2024; Osipov et al., 2024). There are calls for better cur-
ricular integration and improvements in the transfer of skills to real clinical practice 
(Baldoceda & Teragni, 2024). The majority of the students we surveyed consider 
that simulation training should be implemented throughout the entire course of 
study. The integration of simulation training into the dental curriculum presents 
challenges. There is a need for careful sequencing and alignment with traditional 
teaching methods to ensure that simulations complement rather than replace essen-
tial hands-on clinical experiences (Daud et al., 2024).

While simulation training is widely appreciated for its numerous benefits, some 
students express concerns about its limitations. Our research highlighted two risks 
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as seen by students – limited access to simulation equipment and insufficient prepa-
ration of the teaching staff to teach effectively by simulators. Increased accessibility 
to simulators is a recommendation that also stands out in Grancharov’s research 
(Grancharov, 2023). 

Simulation equipment allows students to practice clinical procedures repeat-
edly, which is essential for mastering complex skills. Limited access can hinder 
this repetitive practice, leading to slower skill acquisition and reduced proficiency 
in clinical tasks (Dharmathilaka et al., 2023, Macías & Coronel, 2024). The lack of 
simulation tools can result in fewer opportunities for students to engage in hands-
on learning, which is critical for developing motor skills and confidence in per-
forming dental procedures (Chopchik et al., 2023). The financial cost of simulation 
equipment can limit the number of devices available, restricting access for many 
students. Limited access to technologies such as haptic devices or VR can pre-
vent students from benefiting from modern educational tools (Wojcik et al., 2023), 
(Leung et al. 2021) and can create disparities in training quality and opportunities 
among dental schools (Leung et al. 2021). Policymakers are encouraged to en-
sure equitable access to technology by investing in digital infrastructure and pro-
viding training to address educational inequalities (Forhad, 2022) (Matuchniak & 
Warschauer, 2010). By investing in digital infrastructure and fostering partnerships, 
educational institutions and policymakers can work towards providing equal op-
portunities for all students.

Educators need to be proficient in operating simulation technology to effectively 
guide students. The complexity of virtual reality (VR) and haptic feedback systems 
requires instructors to have a solid understanding of the technology to troubleshoot 
issues and provide meaningful feedback to students (Arul et al., 2024)  (Oyebisi 
et al., 2024). Simulation training offers unique pedagogical benefits, such as the 
integration of theory and practice and the development of complex clinical compe-
tencies. Educators must be equipped to design and implement simulation scenar-
ios that align with learning objectives and assess student performance effectively 
(Mamcarz et al., 2023). The successful integration of simulators into the dental cur-
riculum requires educators to be involved in the curriculum design. This includes 
determining the appropriate stages for introducing simulation exercises and ensur-
ing that they complement traditional teaching methods (Bakr et al., 2024). 

Our study may not be representative, yet it provides important perspectives on 
dental students’ perceptions of advanced simulation training and contributes to the 
current body of literature on this topic. We anticipate that dental simulation centres 
at academic institutions will be well received by students, especially if they inte-
grate modern haptic and virtual reality devices and employ gaming and competi-
tion as teaching strategies that resonate with the educational preferences of today’s 
learners. Establishing these simulation centres is not a standalone endeavour. It 
requires educational policy support at national and institutional levels to promote 
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simulation capabilities, ensuring that all students have equal access, receive train-
ing throughout their years of study, and achieve various learning goals. This ini-
tiative should also involve preparing academic staff to effectively use simulation 
techniques, developing learning scenarios that utilize technological resources at 
most, and seamlessly incorporating practical mimic exercises into the curriculum.

Conclusion
The research indicated a distinctly favourable perspective and elevated hopes 

among all students regarding the implementation of advanced simulation training 
at the Faculty of Dental Medicine at the Medical University of Plovdiv, which 
serves as a significant indicator of the innovation’s success and sustainability. 
The fulfillment of these expectations and the reinforcement of attitudes could be 
achieved if educational policies focus on establishing dental simulation centers and 
incorporating simulation training comprehensively at Bulgarian universities along 
with all related activities.

Acknowledgement
This study is financed by the European Union – NextGenegationEU, through 

the National Recovery and Resilience Plan of the Republic of Bulgaria, project No. 
BG-RRP-2.004-0007-C01.

REFERENCES
Antila, A. K., Lindblom, S., Louhiala, P., & Pyörälä, E. (2024). Creating 

a safe space: Medical students’ perspectives on using actor simulations 
for learning communication skills. BMC Medical Education, 24(1), 
Article 1225. https://doi.org/10.1186/s12909-024-06184-6

Arul, Q. A., Mahalingham, P. P., & Debnath, D. (2024). Simulation 
in dentistry: An evolving and exciting sphere. Iranian Journal of 
Medical Sciences, 49(12), 813 – 814. https://doi.org/10.30476/
ijms.2024.103855.3730

Baldoceda, D. W. P., & Teragni, E. (2024). Evidence of the usefulness 
of clinical simulation in building the professional competencies of 
medical students. Gamification and Augmented Reality, 3, Article 103. 
https://doi.org/10.56294/gr2025103

Bakr, M. M., Idris, G., & Al Ankily, M. (2024). The potential integration 
of Simodont® dental trainer in different stages of the dental 
curriculum. The Saudi Dental Journal, 36(11), 1449 – 1455. https://
doi.org/10.1016/j.sdentj.2024.09.002

Chopchik, V. D., Kaniura, O., Bidenko, N., & Kopchak, A. (2023). 
Substantiation of the need to implement simulation training for dental 



325

Dental Students’ Attitudes towards Simulation Training

students based on the analysis of the activities of the stomatological 
medical center at O. Bogomolets National Medical University. 
Ukrainian Scientific Medical Youth Journal, 136(1), 7 – 13. https://doi.
org/10.32345/usmyj.1(136).2023.7-13

Daud, A., Matoug-Elwerfalli, M., Khalid, A., & Ali, K. (2024). The 
impact of virtual reality haptic simulators in pre-clinical restorative 
dentistry: A qualitative enquiry into dental students’ perceptions. BMC 
Oral Health, 24(1), Article 988. https://doi.org/10.1186/s12903-024-
04704-w

Dharmathilaka, A. V. H., Jayathilaka, H. A. D. T. T., Madushanki, K. H. 
H. C., Jayasinghe, U., Ragel, R. G., & Bandara, D. L. (2023). Virtual 
patient simulator for skill training in dentistry and investigation 
of its effectiveness. In 2023 Moratuwa Engineering Research 
Conference (MERCon) (pp. 195 – 200). https://doi.org/10.1109/
MERCon60487.2023.10355407

Felszeghy S, Mutluay M, Liukkonen M, et al. (2024). Benefits and 
challenges of the integration of haptics-enhanced virtual reality training 
within dental curricula. Journal of Dental Education. Advance online 
publication. https://doi.org/10.1002/jdd.13800

Forhad, M. (2022). Access to technology and educational disparity. In 
Tenth Pan-Commonwealth Forum on Open Learning. https://doi.
org/10.56059/pcf10.6153

Grancharov, D. (2023). Effectiveness and perspectives of simulation 
technologies in the education and training of health professional 
students (Extended abstract of a PhD thesis, Medical University “Prof. 
Dr. Paraskev Stoyanov” – Varna). https://repository.mu-varna.bg/
dspviewerb/srv/viewer/bul/1746247f-bda2-44e6-982d-5df94a4fe5ac

Kaskova, L. F., Novikova, S. Ch., Khmil, O. V., Yanko, N. V., Morgun, 
N. A., & Vashchenko, I. Yu. (2022). Modern aspects of the practical 
training of future dentists. Ukrainian Dental Almanac, 4, 73 – 77. 
https://doi.org/10.31718/2409-0255.4.2022.13

Leung, A. L., Yeung, C., Chu, S., Wong, A. W., Yu, O. Y., & Chu, C. 
H. (2021). Use of computer simulation in dental training with special 
reference to Simodont. Dentistry Journal, 9(11), Article 125. https://
doi.org/10.3390/dj9110125

Mamcarz, I., Sarna-Bos, K., Chałas, R., Sobieszczański, J., Świątkowski, 
W., Martins, L. A. C., & Torres, K. (2023). Exploring academic 
teachers’ perspectives regarding the impact of using medical simulation 
in dentistry pre- and post-COVID-19 pandemic: A qualitative study. 
BMC Medical Education, 23, Article 633. https://doi.org/10.1186/
s12909-023-04586-6



326

Bogdanova, Manchorova, Kolev, Simeonov, Stavreva

Matuchniak, T., & Warschauer, M. (2010). Equity in technology access 
and opportunities. In International encyclopedia of education (3rd ed., 
pp. 95 – 101). https://doi.org/10.1016/B978-0-08-044894-7.00691-6

Mendoza Macías, K. C., & Pico Coronel, J. N. (2024). Use of clinical 
simulators and development of professional skills in dental students: 
Systematic review. Salud, Ciencia y Tecnología, 4, Article 554. https://
doi.org/10.56294/saludcyt2024.554

Mouatarif, F., Bennour, Z., Al Jalil, Z., Chahbouni, M., Mouhaoui, M., 
& Elarabi, S. (2024). High-fidelity simulation in dental treatment 
under general anesthesia: An interventional study. European Journal 
of Education and Pedagogy, 5(6), 72 – 76. https://doi.org/10.24018/
ejedu.2024.5.6.890

Osipov, E. V., Anufriev, I. I., Sarkisyan, S. S., Kosyakova, Y., Kovtun, 
T. A., & Tarasova, A. A. (2024). The use of modern technologies of 
simulation training as an innovative method of professional training of 
doctors: The attitude of students. Development of Education, 7(4), 28 – 
34. https://doi.org/10.31483/r-112786

Oyebisi, J., Bourguet, M.-L., & Stockman, T. (2024). Work-in-progress 
– Creating immersive learning experiences with generative AI: A case 
study in dental education. Immersive Learning Research, 1(1), 269 – 
275. https://doi.org/10.56198/u6c0wofmv

Rumyantseva, E., Yarikov, A., & Tiunova, N. V. (2024). Simulation 
training in dentistry and maxillofacial surgery as realistic modeling and 
simulation of a clinical situation. Virtual Technologies in Medicine, 3, 
Article 164. https://doi.org/10.46594/2687-0037_2024_3_1847

Strub, M. (2024). Do we feel the same emotions in simulation as with a real 
patient? A pilot study among dental students. BMC Medical Education, 
24, Article 1561. https://doi.org/10.1186/s12909-024-06577-7

Wojcik, A., Pakaszewski, W., Smulewicz, K., Ziomko, B., & Rusin, B. 
(2023). Is simulation in dentistry able to replace clinical practice? 
Analysis of students’ opinions. Journal of Education, Health and 
Sport, 13(2), 242 – 248. https://doi.org/10.12775/jehs.2023.13.02.035



327

Dental Students’ Attitudes towards Simulation Training

 Angelina Kirkova-Bogdanova, Senior lecturer
Department “Medical Informatics, Biostatistics and E-learning”

Faculty of Public Health
Medical University of Plovdiv

Bulgaria
E-mail: Angelina.Kirkova@mu-plovdiv.bg

 Prof. Neshka Manchorova 
 Department of Operative Dentistry and Endodontics

 Faculty of Dental Medicine
 Medical University of Plovdiv

 Bulgaria

 Dr. Dimitar Kolev, Assoc. Prof.
Department “Logopedics”

Faculty of Public Health, Health Care and Sport
 South-West University “Neofit Rilski”

 Blagoevgrad, Bulgaria

 Nikolay Simeonov, Assist. Prof.,
Elena Stavreva, Assist. Prof.

Department of Operative Dentistry and Endodontics
Faculty of Dental Medicine

Medical University of Plovdiv
Bulgaria


