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challenging components of medical education due to the
complexity of anatomical structures, high responsibility of

KEYWORDS clinical decision-making, and the need for well-developed
medical education, maxillofacial manual skills. Traditional teaching methods often fail to
surgery, innovative  teaching ensure sufficient student engagement and long-term
methods, simulation learning, knowledge retention. The aim of this study was to analyze
digital  technologies,  student the factors that hinder students’ learning of maxillofacial
performance surgery and to assess the effectiveness of innovative

teaching methods in improving academic performance. A
comparative analysis of examination results and a survey
of students were conducted. The introduction of digital
tools, simulation technologies, and interactive learning
platforms ~demonstrated a significant improvement in
students’ motivation, knowledge retention, and practical
skills. The findings confirm that modern educational
technologies are essential for optimizing the training of
future maxillofacial surgeons..
Introduction

Modern medical education is undergoing profound changes driven by rapid
technological development, the growing complexity of clinical disciplines, and increasing
demands on the competence of future specialists. Maxillofacial surgery is one of the most
technically demanding areas of medicine, requiring deep theoretical knowledge, precise
anatomical orientation, and highly developed manual skills. Students often perceive this
subject as difficult and psychologically stressful, which negatively affects their learning
outcomes.

Traditional educational approaches in surgical disciplines are mainly based on lectures,
practical classes at the patient’s bedside, and limited access to surgical procedures. However,
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these methods do not always ensure sufficient visualization of anatomical structures,
repetitive skill training, or active student participation. As a result, students experience fear of
making mistakes, lack confidence, and demonstrate poor exam performance.

In recent years, innovative teaching technologies such as digital flashcards, three-
dimensional simulations, gamification, and virtual training platforms have gained widespread
attention. These tools allow students to study complex topics in an interactive and
individualized manner, repeat practical tasks multiple times without risk to patients, and
increase motivation through game-based learning.

Therefore, the integration of innovative educational methods into the teaching of
maxillofacial surgery is a promising direction for improving the quality of training, reducing
academic anxiety, and increasing students’ academic success.

Aim of the Study

The aim of this study was to analyze the factors that complicate the learning process for
students studying the discipline of maxillofacial surgery and to evaluate the effectiveness of
innovative teaching methods in improving academic performance, motivation, and practical
skill acquisition.

Materials and Methods

To objectively assess the effectiveness of traditional teaching methods, official
examination data from the dean’s office were analyzed for the academic years 2022-2023.
These data reflected students’ performance in final examinations in maxillofacial surgery.

At the initial stage of the study, a total of 95 students participated in an anonymous
survey aimed at identifying key difficulties in mastering the subject. The questionnaire
included questions related to the volume of educational material, emotional attitude to the
discipline, availability of practical training, and the level of psychological comfort during
learning.

The results showed that only 47% of students passed the final examination on the first
attempt. The main factors complicating the educational process were identified as:

« a large volume of complex theoretical information;

« fear of the subject due to its surgical nature;

e limited opportunities for hands-on training of manual skills;

« insufficient visualization of anatomical structures.

To test innovative teaching approaches, two experimental groups of students were
formed. The educational process in these groups included the use of the following methods:

e digital spaced-repetition flashcards (Anki);

o three-dimensional anatomical and surgical simulations;

e interactive quizzes and game-based platforms (Kahoot);

e increased number of practical classes under the supervision of assistants.

The learning outcomes of the experimental groups were then compared with those of
students who studied using traditional teaching methods.

Results
The introduction of innovative educational technologies led to a marked improvement
in students’ academic performance and learning motivation. Students noted that the use of
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Anki flashcards significantly facilitated long-term memorization of complex anatomical and
clinical information due to the principles of spaced repetition.

Three-dimensional simulations provided a clear visualization of anatomical structures
and surgical procedures, allowing students to better understand spatial relationships and
stages of operations. This significantly reduced fear associated with real surgical
manipulation and increased students’ confidence.

Interactive platforms such as Kahoot transformed the learning process into a
competitive and engaging activity. Students demonstrated higher levels of participation
during classes, improved concentration, and active involvement in self-assessment.

The expansion of practical training under the guidance of assistants allowed students to
repeatedly practice basic surgical manipulations in a safe educational environment. This
contributed to the formation of stable manual skills and increased readiness for clinical
practice.

Objective examination data confirmed the positive effect of these innovations. The pass
rate in the experimental groups increased significantly compared to the traditional training
groups. In addition, most students reported reduced anxiety before exams, greater interest in
the subject, and higher satisfaction with the learning process.

Discussion

The results of the present study confirm the effectiveness of integrating innovative
teaching technologies into the educational process of maxillofacial surgery. Modern digital
tools allow the transition from passive learning to active student-centered education. They
create conditions for independent work, continuous feedback, and personalized learning
trajectories.

One of the key advantages of simulation-based learning is the possibility of unlimited
repetition of procedures without risk to patients. This is especially important in surgical
disciplines, where the cost of error is extremely high. Simulation training helps bridge the gap
between theoretical knowledge and real clinical practice.

Gamification elements enhance intrinsic motivation, promote competitive spirit, and
reduce psychological barriers associated with complex surgical subjects. At the same time,
digital flashcard systems effectively address the problem of information overload by
optimizing memory retention.

Despite the obvious advantages, it should be noted that the successful implementation of
innovative methods requires adequate technical infrastructure, trained teaching staff, and
systematic integration into the curriculum. Innovative technologies should complement,
rather than replace, traditional clinical training.

Conclusion

The findings of this study demonstrate that innovative educational technologies
significantly improve the effectiveness of teaching maxillofacial surgery. Their
implementation leads to:

e increased academic performance;

e reduction of fear and psychological stress;

e improved motivation and interest in the subject;

e enhanced development of practical surgical skills.
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The integration of digital tools, simulation technologies, and interactive learning
platforms should be considered a necessary component of modern medical education. These
methods contribute to the training of competent, confident, and highly qualified future
maxillofacial surgeons.
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