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Abstract

Purpose: The purpose of this survey study is to learn the knowledge, opinions, and thoughts of dental students in our country onthe use of VR-based dental simulators in education, and to raise awareness on this issue.
Methods: Questions testing participants’ knowledge were based on the data from peer-reviewed dental journals. The surveyquestions consisting of 25 questions were delivered online via Google Forms (Google Inc., USA) to students who had preclinicaltraining in the dental faculty before the Covid-19 pandemic. The data obtained were evaluated using the descriptive statistics andPearson chi-square test.
Results: 422 of the 662 students in the study were female and 240 were male students. 82.3% of the study participants werestudying at a state university. 74.6% of the participants in the study stated that they needed more preclinical education. While89.9% of the students participating in the survey stated that they do not have information about preclinical education with virtualreality, 97.4% stated that they have not used a VR-based dental simulator before. 85.5% of them stated that they feel positive abouttraining in virtual environment with VR-based dental simulator and 86% of them prefer using both VR-based training andphantom models in preclinical training.
Conclusion: Dental students had overall positive attitudes towards VR-based dental simulator despite their lack of knowledge andexperience. In our country having knowledge about VR-based dental simulators will increase awareness for the development ofsuch technologies and their inclusion in dentistry education.
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Introduction

In dentistry education, pre-clinical laboratory lessons are very im-portant for students to gain sufficient manual skills and to learnbasic dental practices. Phantom head models provide the oppor-tunity to learn appropriate ergonomic working conditions and topractice on the appropriate use of hand tools such as mirrors andprobes. 1 Typodonts have many limitations including different phys-ical properties than real teeth (such as stiffness, friction), high costand environmental pollution in the manufacturing process. Teeththat can be extracted from animals or humans and mounted into aphantom head provide more realistic physical properties, but theyare not always easy to attain. 2
Various technologies are included in the dentistry curriculumto ensure a smooth transition to the clinical environment and toimprove fine motor skills and hand-eye coordination in preclinicalsettings. 3 In recent years, virtual reality-based dental simulationtraining has become an active field. In the past two decades, haptic-

based virtual reality has been suggested as an alternative method-ology to provide the sensor-motor training needed. The future ofVR-based dental simulation is promising due to both its technicaladvantages and social requirements. 4
According to historical development of dental simulators, in1998, the DentSim (USA) was presented as a VR-based pre-clinicaltraining by transferring phantom jaws and teeth to computer envi-ronment. With development of American dental simulators in 1999and 2001, it became possible to diagnose, drill and fill decayed teethin a virtual environment. Cavity preparation and decay removalprocedures can be simulated with the German Voxel-Man dentalsimulator developed in 2007. It is possible to experience surgicalprocedures such as impacted tooth extraction with the Swedishorigin Cobra dental simulator developed in 2008. The PerioSim,designed especially for periodontics, can simulate three typical op-erations including pocket probing, calculus detection and calculusremoval. The Simodont dental simulator developed by ACTA in theNetherlands in 2009; restorative, endodontic and prosthetic appli-
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cations can be performed via this simulator. The HapTEL which isanother simulator from UK allows tooth drilling and decay removalprocedures. Prosthetic procedures can be simulated with VirDenTsimulator developed in Romania in 2011. Endodontic and prostheticapplications can be simulated with iDental produced in China in thesame year. The VirTeaSy simulator system, originating in France,gives practitioners experience in the field of implantology as wellas prosthetics. 2
The purpose of this survey study conducted on the students whohave received or are receiving pre-clinical training at the facultyof dentistry in Turkey is to determine the level of knowledge, andopinions of the students about VR-based dental simulators in pre-clinical education and to raise awareness on this issue.

Methods

The present study was approved by the "Trakya University Facultyof Medicine Scientific Research Ethics Committee" (. The surveywas created using the Google Docs Form (Google Inc. MountainView, California, USA). It was delivered online to 2.-5. grade stu-dents of the faculty of dentistry. Participation in the study wasanonymous and voluntary. The data obtained were evaluated usingdescriptive statistics and Pearson Chi-square test.
The questionnaire consisted of 25 multiple choice questions.First, the participants were asked questions such as age, gender,academic year, institution, class size, pre-clinical hours, types ofmaterials used in pre-clinic, and the number of instructors perperson. Later, they were asked whether the education they receivedwas sufficient or not, whether they had difficulties in the clinic.Afterwards, questions were asked about their knowledge levels andexperiences with VR. Finally, the participants were asked questionsabout their desire to receive training via VR, whether VR trainingcould have a positive effect on learning time, and what materialsthey would like to use in training.

Results

When we evaluated the findings of our study, we determined that662 students participated in the survey and approximately 64% ofthe participating students were girls and 82.3% were those study-ing at a state university. Approximately 63% of the class sizes werebetween 50-100. When we asked the students about the type of ma-terial they used while studying in the pre-clinic, 67.4% stated thatacrylic/plastic teeth were used. When asked the students whetherthey need more pre-clinical education, the need seems to be de-creased as the grade level increased. However, more than half ofthe 5th grade students who participated in the study stated thatthey needed more pre-clinical education. Approximately 75% of4th grade students and 60% of 5th grade students answered thequestion “Did you have difficulties in the clinic after pre-clinicaltraining?” as “Yes”. Most of the students participating in the studystated that they did not use a VR-based hardware technology. Oneof the questions we asked the participants was whether the stu-dents had information about pre-clinical education with a virtualreality-based technology, and approximately 90% of their answersto this question were “No”. Approximately 98% of them stated thatthey have not experienced these technologies before. The majorityof respondents reported that they want to use virtual reality baseddental simulator in their preclinical practice (85.5
Approximately 85% of the students thought that the use of thistechnology could shorten the pre-clinical learning time. The major-ity of respondents prefer training with both phantom head modelsand virtual simulators in the pre-clinic (Table 1).
In the current study, the students’ desire to train in pre-clinicaleducation with phantom heads or virtual simulation or a combina-tion of both learning models was evaluated. The learning models

Table 1. Question 25 and the answers.
Which one would you prefer while taking pre-clinicaleducation? n %

Phantom head 66 10VR 27 4VR + phantom head 569 86
Abbreviations: n; number, VR; virtual reality

were grouped under two headings, only phantom head and onlyvirtual simulation/combined VR and phantom head. According tothe analyzed results; the students with a class size above 100 stu-dents, compared to those below 100 students, and those who hadphantom head numbers below 50 compared to those who had above50 in their faculties, and those studying at public school comparedto those studying in private schools chose virtual simulations orcombined training at a significantly higher percentage (Table 2).

Discussion

The purpose of the present study was to evaluate the knowledge,opinions, and thoughts of dental students on the use of VR-baseddental simulators in education. Studies on virtual reality baseddeveloping technologies in dental education show increase in learn-ing and psychomotor skills with the use of digitalization amongstudents in rising generation. 5 The application of virtual reality-based dental simulator in dental curriculum is assumed to be morecommon in the future as it allows to repeat and standardize thepre-clinical training procedures, reduce the material consumption,and observe student unbiased. Using digital technology in clini-cal diagnosis, imaging, and treatments also shortens chair time inevaluation and detection of potential pre-treatment malfunctions. 6
In a research of 121 participants in 35 countries, 90% of theparticipants showed a positive attitude for virtual reality-basedtraining in the future. 7 In another study conducted among dentistsin our country, approximately 87% of the dentists stated having pos-itive attitude for use of virtual reality-based technology in clinicaluse in the future. 8 Results in our study also support the outcomesaforementioned as 85.5% of the students were willing to use thesetechnologies.
Gottlieb et al. 9 evaluated the effectiveness of virtual reality sim-ulation in pre-clinical education, they concluded that the ergonomicdevelopment and technical performance of students using VR sim-ulation were positively affected by VR simulation training. Theseresults support the use of VR simulation in the pre-clinical dentistrycurriculum.
In a study investigating educational models in dentistry, it wassuggested that the main reasons for the slow progress of virtualreality applications in the field of dentistry were the high cost andlimited training hours. 6 At the same time, several uncertainties arecurrently limiting the widespread application of virtual reality tech-nologies for the clinical routine. It is anticipated that most of theseuncertainties will be overcome by the continuous advancement ininformation technology. 10
Regarding VR-based learning in dental education in our coun-try, it can be suggested that the advanced use of such technologiesrequires increased awareness and experience on existing simula-tors. Evaluating the perspectives of our educators on this issueand supporting the production of domestic virtual reality-baseddental simulators will lead the way on developing our educationaltechnology more functional and cost-effective.
In most of the studies that made evaluations about the usageof VR-based dental simulators, it was reported that the volunteerswho participated in the study were the ones who experienced VR-based dental simulators before. 6–9 In future studies can be planned
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Table 2. Material preferences to be used in preclinical education according to various factors.
Phantom head VR/Combined VR and phantom head p

Type of unıversityPublic 8.4% 91.6% 0.005Private 17.1% 82.9%
Class size0-100 11.5% 88.5% 0.033Over 100 6.0% 94.0%
Number of Phantom heads0-50 17.3% 92.7% 0.003Over 50 14.6% 85.4%

that evaluate the experiences of students about VR-based dentalsimulators after these technologies are used in our country.

Conclusion

According to the results of our survey study, it can be concludedthat the students who have less opportunity to practice in theirpre-clinical training are more willing to use virtual simulation evenif they have not experienced VR simulation training. In our countryhaving knowledge about VR-based dental simulators will increasethe possibility of the development of such technologies and theirinclusion in dentistry education.

Author Contributions

All authors have contributed to; conception and design of the study,data collection and analysis, writing the manuscript, approval ofthe final version to be submitted.

Conflict of Interest

Authors declare that they have no conflict of interest.

Authors’ ORCID(s)

N.O. 0000-0002-1090-5415B.S. 0000-0003-4081-823XE.B. 0000-0001-8553-3858

References

1. Perry S, Bridges SM, Burrow MF. A review of the use of sim-ulation in dental education. Simul Healthc. 2015;10(1):31–7.doi:10.1097/sih.0000000000000059.2. Wang D, Li T, Zhang Y, Hou J. Survey on multisensory feed-back virtual reality dental training systems. Eur J Dent Educ.2016;20(4):248–260. doi:10.1111/eje.12173.3. Roy E, Bakr MM, George R. The need for virtual reality simula-tors in dental education: A review. Saudi Dent J. 2017;29(2):41–47. doi:10.1016/j.sdentj.2017.02.001.4. Konukseven EI, Onder ME, Mumcuoglu E, Kisnisci RS. Devel-opment of a visio-haptic integrated dental training simulationsystem. J Dent Educ. 2010;74(8):880–91. doi:10.1002/j.0022-0337.2010.74.8.tb04945.x.5. Akaltan KF. Diş hekimliğinde preklinik ve klinik eğitim çeşitlil-iği. Selcuk Dental Journal. 2019;6(5):37–51.6. Perry S, Burrow MF, Leung WK, Bridges SM. Simulation andcurriculum design: a global survey in dental education. AustDent J. 2017;62(4):453–463. doi:10.1111/adj.12522.7. Sabalic M, Schoener JD. Virtual reality-based technologies indental medicine: knowledge, attitudes and practice among stu-dents and practitioners. Technol Knowl Learn. 2017;22(2):199–207.8. Ceylan E GE. Sanal gerçekliğin diş hekimliğinde kullanımıylailgili diş hekimlerinin bilgi düzeylerinin değerlendirilmesi. In:International Dentistry & Health Congress 2020; 2020. p. 195–200.9. Gottlieb R, Lanning SK, Gunsolley JC, Buchanan JA. Facultyimpressions of dental students’ performance with and withoutvirtual reality simulation. J Dent Educ. 2011;75(11):1443–51.10. Joda T, Gallucci GO, Wismeijer D, Zitzmann NU. Aug-mented and virtual reality in dental medicine: A sys-tematic review. Comput Biol Med. 2019;108:93–100.doi:10.1016/j.compbiomed.2019.03.012.

https://orcid.org/0000-0002-1090-5415
https://orcid.org/0000-0003-4081-823X
https://orcid.org/0000-0001-8553-3858
http://dx.doi.org/10.1097/sih.0000000000000059
http://dx.doi.org/10.1111/eje.12173
http://dx.doi.org/10.1016/j.sdentj.2017.02.001
http://dx.doi.org/10.1002/j.0022-0337.2010.74.8.tb04945.x
http://dx.doi.org/10.1002/j.0022-0337.2010.74.8.tb04945.x
http://dx.doi.org/10.1111/adj.12522
http://dx.doi.org/10.1016/j.compbiomed.2019.03.012

	Introduction
	Methods
	Results
	Discussion
	Conclusion
	Author Contributions
	Conflict of Interest
	Authors' ORCID(s)

