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Evaluation of confidence levels a
of undergraduate dental students in various
stages of root canal treatment
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Abstract

Introduction The objective of this study is to assess the confidence levels of 4th- and 5th-year dental students in
relation to root canal treatment (RCT). Additionally, the study aims to examine how these levels fluctuate in response
to various procedures, tooth types, and gender.

Methods This cross-sectional, survey-based study was conducted with 4th- and 5th-year dental students. The
students were requested to evaluate their confidence levels in relation to a number of endodontic procedures,
including anesthesia administration, rubber dam placement, canal preparation, irrigation, filling, retreatment and the
management of complications. The survey results were analysed using the Mann-Whitney U test and the Friedman
test in order to evaluate the existence of any differences in confidence levels as a function of procedure, tooth type
and gender.

Results The findings indicated that 4th-year students demonstrated higher levels of confidence in most procedures.
The lowest levels of confidence were observed in the management of complications, including perforations, broken
instruments, and the extrusion of irrigants apically. Male students reported significantly higher levels of confidence
than female students across all procedures and tooth types.

Conclusion The findings of this study indicate that there are significant variations in the confidence levels of dental
students during RCT procedures, depending on the specific procedure, tooth type, and gender. The findings of this
study demonstrate that dental students’ confidence levels during RCT procedures vary significantly depending on the
type of procedure, tooth type, and gender. Deficits in confidence were particularly evident in challenging procedures,
such as the management of complications.
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Introduction

Dentistry encompasses a wide range of specialties in
which students must achieve proficiency before gradua-
tion. One of these specialties, endodontics is often con-
sidered by many students as one of the most challenging
disciplines [1-3]. This perception is not unfounded, as
endodontics requires not only technical precision but
also the ability to manage a variety of clinical scenarios
effectively. Endodontic procedures are extremely intricate
and demand a comprehensive understanding of tooth
anatomy, pathology, and advanced clinical techniques.

The literature highlights the limited confidence and
competence among multiple students in performing end-
odontic procedures after graduation [3, 4]. Numerous
reasons that can be attributed to students’ lack of confi-
dence in endodontics include factors such as difficulties
in patient communication, the complexity of root canal
anatomy, efficient pain management, the challenges of
taking radiographs with rubber dam isolation, diagno-
sis, root canal treatment (RCT) of multi-rooted teeth,
precise determination of the working length, the inter-
dependence of procedural steps and the possibility of
irreversible complications [2, 5, 6]. Each of these factors
demands a high level of clinical expertise and coordina-
tion, which can overwhelm students during their train-
ing. As a result, the stress associated with mastering
these procedures may negatively impact their ability to
deliver optimal treatment outcomes [7].

The primary objective of undergraduate endodon-
tic education is to develop a student’s competence in all
aspects of endodontic diagnosis and treatment to ensure
that they are capable of performing high-quality end-
odontic procedures and delivering proficient care upon
graduation [2, 8]. As in all areas of healthcare, dental ser-
vices are also a field where human resources are limited.
Furthermore, it is of the utmost importance to prevent
the highly trained specialists, who are already overbur-
dened with complex cases, from being occupied with
procedures that primary care dentists could manage. The
initial step in addressing this issue includes an assess-
ment of the competencies and confidence levels of dental
students for performing these procedures. In conclusion,
a “successful” dental graduate should possess the confi-
dence to perform clinical duties competently and inde-
pendently [9].

A key factor in assessing the competence of students
is the quality of the RCT they perform [10]. The effec-
tiveness of education is measured by the confidence and
competence of students [11, 12]. Studies [13, 14] indi-
cate that a significant proportion of RCTs performed by
students fall short of preset standards, raising concerns
about the quality of their education. While studies evalu-
ating the quality of education often use objective com-
petence criteria, it is noted that student’s self-perceived
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confidence may influence their ability to demonstrate
competence, thus serving as a useful secondary outcome
metric [15, 16]. Improving the confidence of dental stu-
dents is expected to enhance the quality of care they
provide, as it directly influences their ability to perform
clinical duties effectively and independently. Despite the
critical role of confidence in dentistry, there is a paucity
of research focusing specifically on students’ self-per-
ceived confidence during endodontic procedures. While
numerous studies [2, 14, 17, 18] have investigated the
technical quality and outcomes of RCT performed by
dental students, limited attention has been given to their
confidence levels during different stages of the proce-
dure and across various tooth types. Understanding this
aspect is crucial for designing targeted interventions to
bridge gaps in endodontic education.

This study aims to evaluate and compare the confi-
dence levels of 4th- and 5th-year dental students during
different stages of RCT. It also aims to compare their con-
fidence in performing different procedural steps across
diverse tooth types. The first hypothesis of the study
posits that students’ confidence levels in performing
root canal treatment (RCT) will demonstrate significant
variations across the various stages of the procedure and
between different tooth types. The second hypothesis
suggests that the students’ experiences may influence
these confidence levels.

Materials and methods

The present cross-sectional study was conducted
between 2023 and 2024 at the Marmara University Fac-
ulty of Dentistry, involving 4th- and 5th-year dental stu-
dents. Written informed consent was obtained from all
participants involved in this study. All procedures were
approved by the relevant ethics committee and con-
ducted in accordance with the principles of the Declara-
tion of Helsinki. The inclusion criterion for participation
was enrollment at the institution in the 4th or 5th year
of the 2023-2024 academic term. During the specified
period, there were 236 students in total (136 from the 4th
year and 130 from the 5th year), out of which 233 (133
from the 4th year and 130 from the 5th year) volunteered
to participate (98.87%).

A survey was administered to assess students’ self-con-
fidence at various stages of RCT. The survey questions
were adapted from a previous study by Murray et al. [3]
and further refined by the authors to address the specific
procedures involved in RCT. The finalized questions are
provided as supplementary material. For each procedural
stage, students were asked to rate their level of confidence
on a 5-point Likert scale (1 =not confident at all, 5=very
confident). The RCT stages were classified as anesthe-
sia administration, rubber dam placement, access cavity
preparation, periapical radiography, canal preparation,
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irrigation, filling, retreatment, restoration, and the man-
agement of potential complications. Furthermore, the
impact of these procedures on maxillary and mandibular
teeth, as well as on molars, premolars, and anterior teeth,
was evaluated separately. The overall self-confidence
scores were also calculated based on tooth position (ante-
rior, premolar, and molar) to provide a comprehensive
evaluation. Students were then categorized according to
their level of experience (4th or 5th year), gender, and the
specific RCT stages. Ethical approval for this study was
obtained from the Marmara University Health Sciences
Faculty Ethics Committee.

Statistical analysis

The SPSS v29 program (IBM SPSS Statistics, Armonk,
USA) was used for data analysis and visualization.
Median and interquartile percentiles (25th-75th) were
presented as descriptive data, and the Mann-Whitney U
test was used for pairwise comparison of scores between
grades. Related Samples Friedman’s Test was used to
compare the total scores given by the students accord-
ing to the position of the teeth. In all statistical analyses, a
type 1 error of 0.05 was accepted.

Results

The distribution of students’ self-confidence scores for
each clinical procedure according to their grades is pre-
sented in Table 1. It was observed that 4th-year students
reported statistically significantly higher self-confidence
scores than 5th-year students in all clinical stages where
self-confidence was assessed (for each variable). How-
ever, no statistically significant difference was found in
self-confidence scores during radiograph capturing in
premolars and molars, as well as retreatment in molars
(p=0.154, p=0.244, p=0.943, respectively). The find-
ings of this study also revealed a statistically significant
difference in the confidence scores attained during pro-
cedures performed on maxillary teeth that were higher
in comparison to those performed on mandibular teeth
(p<0.001).

The distribution of total self-confidence scores was ana-
lyzed according to the grade (Table 2; Fig. 1) and gender
(Table 3) of the participants. For both grades, the highest
total score was observed in anterior teeth, and the low-
est score was observed in molars. The difference in total
scores was found to be statistically significant in compar-
isons (Related Samples Friedman’s Test, p <0.001 for both
grades). All pairwise comparisons showed a statistically
significant difference for both grades except between
anterior teeth and premolars (Mann-Whitney U Test,
p=0.101 for 4th-year and p=0.517 for 5th-year). Addi-
tionally, the total self-confidence score for all tooth posi-
tions was found to be statistically significantly higher in
male participants compared to their female counterparts.
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Discussion

The curriculum guidelines established by the European
Society of Endodontology and the “Profile and Compe-
tences for the Graduating European Dentist” report,
published by the Association for Dental Education in
Europe (ADEE), delineate the foundational principles
of dental education. These guidelines recommend that
all students gain sufficient experience in the treatment
of anterior, premolar, and molar teeth in both preclini-
cal and clinical settings. Furthermore, clinical education
should be structured based on competencies rather than
merely focusing on the number of procedures performed.
It is emphasized that students should be able to evalu-
ate all treatment options, assess the restorative potential
and complexity of the treatment, and make appropriate
referrals to specialists when necessary. The term “compe-
tence at the time of graduation” is defined as the level of
essential professional behavior, knowledge, and skills that
are required to respond to any situation encountered in
general professional practice. Achieving this level of com-
petence is linked to students’ ability to take responsibil-
ity for their clinical performance and to demonstrate an
awareness of the need to manage their learning processes
[19, 20].

The objective of this study is to assess the confidence
levels of 4th- and 5th-year dental students in their ability
to perform the various stages of RCT. In the context of
dental education, the continuous assessment of the cur-
riculum and the incorporation of student feedback are
of paramount importance for the improvement of edu-
cational quality and the identification of areas requiring
improvement [21]. The self-assessment of students in
relation to their competencies serves as a valuable tool
for the realistic evaluation of the effectiveness of the den-
tal curriculum and specific courses [22, 23].

This study employs a survey as the data collection
method to identify the challenges faced by 4th- and
5th-year dental students. The surveys yielded invaluable
insights into the educational requirements of the stu-
dents and furnished data that could inform curriculum
development. The dental school where the study was
conducted offers a comprehensive curriculum that inte-
grates clinical practice with theoretical knowledge. The
final 2 years of the undergraduate program, the 4th- and
5th-year, represent a critical period of transition for stu-
dents towards independent clinical practice, with a strong
emphasis on the clinical components of the curriculum.
This systematic approach guarantees that students are
well-prepared to fulfill their professional obligations after
graduation.

A total of 98.73% of students enrolled in 4th and
5th- years consented to participate in the survey and
completed all the survey questions in their entirety.
Such a high response rate was deemed adequate for
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Table 1 Distribution of student’s responses to self-confidence questions according to their grades

Confidence Level During Endodontic Procedures 4th Year (n=133) 5thYear (n=130) p
Median (25th- Median (25th- value*
75th percentile)  75th percentile)

Confidence level during endodontic treatment on an adult patient

Maxillary teeth 4.0 (3.0-4.0) 3.0(2.0-3.0) <0.001
Mandibular teeth 4.0 (3.0-4.0) 4.0(3.0-4.0) 0.001%**
Confidence level during local anesthesia administration prior to endodontic treatment

Patients with systemic diseases 3.0(3.0-4.0) 3.0(.0-3.0) <0.001
Patients without systemic diseases 5.0 (4.0-5.0) 4.0 (3.0-5.0) <0.001
Confidence level during rubber dam placement

Anterior teeth 4.0 (4.0-5.0) 3.0(2.75-4.0) <0.001
Premolar teeth 4.0 (4.0-5.0) 3.0 (3.0-4.0) <0.001
Molar teeth 4.0 (4.0-5.0) 3.0(2.0-4.0) <0.001
Confidence level during cavity preparation

Anterior teeth 4.0 (3.0-5.0) 4.0 (3.0-5.0) 0.004%*
Premolar teeth 4.0 (4.0-5.0) 4.0(3.0-5.0) <0.001
Molar teeth 4.0 (3.0-4.75) 3.0(3.0-4.0) 0.001
Confidence level during radiographic imaging

Anterior teeth 5.0 (4.0-5.0) 40 (3.0-5.0) <0.001
Premolar teeth 4.0 (4.0-5.0) 4.0 (3.0-5.0) 0.154
Molar teeth 4.0 (3.0-5.0) 4.0 (3.0-5.0) 0.244
Confidence level during canal preparation (using hand instruments)

Anterior teeth 4.0 (4.0-5.0) 4.0 (3.0-4.0) <0.001
Premolar teeth 4.0(3.0-5.0) 3.0(3.0-4.0) <0.001
Molar teeth 3.0 (3.0-4.0) 3.0(2.0-3.0) <0.001
Confidence level during irrigation

Anterior teeth 4.5 (4.0-5.0) 4.0(3.0-4.0) <0.001
Premolar teeth 4.0 (4.0-5.0) 4.0 (3.0-4.0) <0.001
Molar teeth 40 (4.0-5.0) 3.0(3.0-4.0) <0.001
Confidence level during root canal obturation

Anterior teeth 5.0 (4.0-5.0) 4.0 (3.0-4.0) <0.001
Premolar teeth 4.0(3.25-5.0) 3.0(3.0-4.0) <0.001
Molar teeth 3.0 (3.0-4.0) 3.0(2.0-4.0) 0.002
Confidence level in cases of existing restorations during endodontic/retreatment

procedures

Presence of amalgam restoration 3.0(3.0-4.0) 2.0(1.0-3.0) <0.001
Presence of composite restoration 40 (3.0-5.0) 3.0(3.0-4.0) <0.001
Presence of crown 3.0 (3.0-4.0) 2.0(2.0-3.0) <0.001
Presence of intracanal post 2.5(1.0-3.0) 2.0(1.0-3.0) 0.010%*
Presence of previous root canal filling 3.0(2.0-4.0) 2.0(1.0-3.0) 0.009
Confidence level during removal of previous root canal filling

Anterior teeth 3.0(3.0-4.0) 3.0(2.0-4.0) <0.001
Premolar teeth 3.0 (2.0-4.0) 3.0 (2.0-4.0) 0.005%*
Molar teeth 2.0(1.0-3.0) 2.0(1.0-3.0) 0.943
Confidence level during complications arising during endodontic treatment

Inability to localize root canals 3.0(2.0-4.0) 2.0(2.0-3.0) <0.001
Perforation 2.0(1.0-3.0) 2.0(1.0-3.0) 0.008**
Blockage of the root canal by debris 3.0(2.0-4.0) 20(2.0-3.0) 0.002
Extrusion of irrigation solution beyond the apex 2.0(1.0-3.0) 2.0(1.0-3.0) 0.002%*
Instrument fracture 2.0(1.0-3.0) 2.0(1.0-3.0) 0.032**
Overfilled root canal 3.0(2.0-3.0) 2.0(1.0-3.0) <0.001
Underfilled/short root canal 3.0 (2.0-4.0) 2.0(2.0-3.0) 0.017

*Mann-Whitney U Test

**Although the median and IQR are identical between grades, the Mann-Whitney U test examines the rank distribution of all observations, allowing subtle
differences in data to yield significant results



Ozden et al. BMC Medical Education (2025) 25:567

Page 5 of 10

Table 2 Distribution of student’s total self-confidence scores in procedures in anterior, premolar and molar teeth groups according to

their grades

Teeth Group 4th grade 5th grade p value*
(max score=35) (n=133) (n=130)

Median score (25th-75th percentile) Median score (25th-75th percentile)
Anterior 29.0 (25.0-32.0) 25.0(21.0-28.0) <0.001
Premolar 28.0(25.0-32.0) 24.0 (21.00-27.25) <0.001
Molar 25.0(21.25-28.0) 21.5(18.0-25.0) <0.001
p value** <0.001 <0.001

*Mann-Whitney U Test
**Related Samples Friedman's Test
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Fig. 1 Distribution of students'total self-confidence scores in procedures in anterior, premolar and molar teeth groups according to their grades

Table 3 Distribution of student’s total self-confidence scores in procedures in anterior, premolar and molar teeth groups according to

their gender

Teeth Group Female Male p value*
(max score=35) (n=173) (n=88)

Median score (25th-75th percentile) Median score (25th-75th percentile)
Anterior 26 (22-25) 29 (25-32) <0.001
Premolar 25 (22-29) 28 (23-31) 0.004
Molar 23 (19-26) 25(19-29) 0013

*Mann-Whitney U Test

the procurement of reliable data. Prior research indi-
cates that response rates for surveys range from 47 to
100%, with these rates being influenced by factors such
as the method of distribution [7, 11]. It can be reason-
ably assumed that the administration of the survey in a
clinical setting encouraged higher levels of participation,
prompting motivation and willingness among students
to contribute. Furthermore, to reduce potential bias and
ensure impartiality, the surveys were administered at the

conclusion of each clinical rotation after the final grades
had been released.

The existing literature indicates that students fre-
quently experience anxiety during dental procedures [2,
3, 6]. Nevertheless, it is essential to ascertain the specific
factors that contribute to this anxiety. Accordingly, the
objective of this study is to concentrate on endodontics
and its associated clinical procedures. We contend that
this study will contribute to providing a general over-
view of how students evaluate themselves in a field that is
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likely to be integral to their future professional practices
when they begin to serve the community. Prior research
[13] has identified a number of factors that can influence
students’ confidence levels in clinical dental practice.
One of the limitations in developing clinical confidence
has been identified as insufficient clinical exposure in
the undergraduate curriculum. Furthermore, insufficient
patient numbers, physical space limitations in dental
schools, challenges posed by a rigorous curriculum, and
a lack of adequately trained staff have been identified as
significant obstacles to attaining high levels of clinical
confidence [13]. However, in the dental school where this
study was conducted, it is not believed that these fac-
tors contribute to lower confidence levels in performing
RCT. This is due to the availability of a sufficient num-
ber of dental units, allowing students to rotate daily to
meet their practical training needs, as well as the high
patient turnover for dental care. As a result, confidence
levels can be more directly correlated with the complex-
ity of the procedures themselves rather than the extrinsic
factors.

Based on the results obtained, the study’s hypothesis
that “students’ confidence levels in performing RCT may
be influenced by their experiences” can be partially sup-
ported by the results. Upon examination of the study
results, it was determined that 4th-year students dem-
onstrated a statistically significant increase in confi-
dence levels across all variables (except for radiography
of premolar and molar teeth and retreatment of molars)
in comparison to 5th-year students, indicating that the
students’ level of experience influenced confidence lev-
els. However, contrary to expectations, less experienced
students were found to be more confident. This finding
is not consistent with the results of previous studies,
which have generally demonstrated a concurrent increase
in confidence levels as students progress through their
undergraduate years [11, 24]. Numerous studies [11, 25]
have demonstrated that low confidence is often reflected
in disciplines or procedures where clinical exposure
is limited. However, Hattar et al. [26] observed that
increased exposure to cases does not necessarily result
in higher confidence. Additionally, a similar study [27]
reported that 4th- and 5th-year students reported confi-
dence in most basic endodontic clinical procedures, with
no statistically significant difference in confidence lev-
els observed between the two educational cohorts. This
discrepancy may be attributed to the variations in cur-
riculum design across countries in which the two stud-
ies were conducted. Moreover, while the previous study
broadly assessed fundamental endodontic clinical pro-
cedures, the present study evaluated each clinical step
in detail, which may potentially contribute to the varia-
tions in the findings. Furthermore, other factors, such
as the environment in which the clinical procedure is
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performed, the time allocated to the students, and the
quality of prior education, also have a significant impact.
Students who are new to clinical practice tend to experi-
ence elevated stress levels due to their limited practical
experience. Furthermore, while positive experiences can
enhance self-efficacy, negative experiences, particularly
those occurring at an early stage or in the absence of ade-
quate positive experiences, can have the opposite effect
by undermining confidence [28]. This situation may
explain why 5th-year students, who are more frequently
exposed to complex cases and potential complications,
report lower confidence levels compared to 4th-year
students. Additionally, within the curriculum at our fac-
ulty of the dental school in this study, 4th-year students
are required to complete root canal treatments on four
molars, two premolars, and four anterior teeth during
their academic year. For 5th-year students, these require-
ments are include seven molars, one premolar, and three
anterior teeth, respectively. Although the overall num-
ber of cases treated appears similar, the higher propor-
tion of molar treatments required for 5th-year students
may contribute to the observed higher confidence lev-
els among 4th-year students. From another perspective,
these results could also be attributed to the uncertainty
experienced by 5th-year students regarding their profes-
sional competence in performing RCTs post-graduation.
This concern, together with their increased exposure to
difficult clinical settings, may explain the observed confi-
dence gap between the two cohorts.

The study’s hypothesis that “students’ confidence lev-
els in performing RCT will demonstrate significant dif-
ferences across the various stages of the procedure and
between different tooth types” has been verified and
accepted. This study identified that molar teeth present
the greatest challenge during RCT procedures. This find-
ing is not surprising, as numerous studies [23, 29-31]
have described RCT of molar teeth as one of the most
challenging procedures for dental students. Both 4th-
and 5th-year students exhibited lower confidence levels
when performing procedures on maxillary teeth. This
may be attributed to the anatomical complexity and
physical positioning of maxillary molars, which pose sig-
nificant challenges during RCT.

The presence of a systemic illness in patients undergo-
ing local anesthesia prior to RCT was found to reduce
confidence levels across all student cohorts. This finding
may be explained by the increased anxiety among stu-
dents, which likely stems from concerns about potential
interactions between the patient’s regularly administered
medications and the anesthetic solution, as well as the
risk of toxic reactions induced by the anesthetic solution
[32-33].

The use of a rubber dam during RCT has been identi-
fied as one of the situations in which 5th-year students
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reported the lowest levels of confidence. Addition-
ally, during rubber dam application, 4th-year students
reported similar levels of self-confidence across all tooth
groups (anterior, premolar, molar), while 5th-year stu-
dents indicated lower self-confidence scores specifically
when applying rubber dams to molar teeth. The literature
presents mixed results regarding the use of rubber dams.
Some studies [3, 27, 34] report very high levels of con-
fidence in the use of rubber dams (95-100%). However,
other studies [5, 35] suggest that students do not suffi-
ciently accept the use of rubber dams and demonstrate
resistance to their use, owing to the perceived difficulty
of the procedure and patient discomfort. Despite these
challenges, the rubber dam is an essential part of mod-
ern endodontic practice and is both an ethical and legal
requirement in dentistry. Consequently, in the institution
where this study was conducted, the use of a rubber dam
is mandatory, and students are not allowed to complete
their treatment without using rubber dams. In light of
this finding, improving students’ proficiency in rubber
dam application should be prioritized by the faculty and
teaching staff to ensure that students attain technical
competence and report higher levels of confidence in the
future.

A study conducted in Brazil identified the primary
challenges faced by students in preclinical and clinical
endodontic practice. These challenges include the appli-
cation of radiographic techniques, cavity preparation, use
of rubber dams, identification of the root canal, instru-
ment handling, and issues related to root canal filling
[36]. Another study [21] indicated that the most signifi-
cant difficulties encountered by students during RCT
occur during the mechanical preparation phase. Conse-
quently, the survey included questions addressing these
challenges. In this study, both 4th- and 5th-year students
reported lower self-confidence scores for molar teeth
during access cavity preparation, cavity preparation, and
root canal obturation. Additionally, it was determined
that retreatment procedures in molar teeth and the pres-
ence of intracanal posts were among the most challeng-
ing situations. This finding is consistent with the findings
of similar methodologies in which students evaluated
their self-confidence levels in performing endodontic
treatments from their perspectives [34, 37].

A notable finding is that student’s confidence in per-
forming RCT procedures is generally low, with a par-
ticular prevalence in the management of complications.
The management of perforations is identified as the
area where students exhibit the lowest levels of confi-
dence, followed closely by the management of broken
instruments and the extrusion of irrigants into the api-
cal region. The management of errors occurring during
endodontic procedures poses a considerable challenge,
particularly for inexperienced dental students. It is
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reasonable to hypothesise that students will have low
confidence in independently managing such complica-
tions, and that the referral of certain cases to a specialist
is an indisputable necessity. However, it should be noted
that dental education encompasses not only practical
training but also the development of independent clinical
decision-making skills required after graduation. For this
reason, all potential clinical scenarios are theoretically
trained. Given that general dentists who do not pursue
specialist training may also encounter such complica-
tions in their clinical practice, it is of critical importance
that students acquire theoretical knowledge on how to
manage these situations. In this context, the evaluation
of students’ knowledge regarding procedural error man-
agement has been considered essential, as it contributes
to enhancing their clinical competence following gradu-
ation. Among the most frequently encountered chal-
lenges in clinical practice, perforations are reported to
occur with greater frequency than other complications
[38]. Perforations are recognized as complications that
significantly increase the complexity of RCT and demand
advanced clinical skills. The management of such errors
can have a detrimental impact on student’s confidence in
their clinical skills and decision-making abilities, further
highlighting the critical significance of specialized train-
ing in this discipline.

Similarly, the management of broken instruments is a
highly complex procedure that can give rise to feelings of
anxiety and a fear of making mistakes among students,
which may subsequently result in a loss of confidence.
Such challenges may result in elevated stress levels dur-
ing clinical experiences, which could negatively impact
student’s clinical performance. Indeed, the removal of
broken instruments from the root canal is often a chal-
lenging procedure, frequently associated with elevated
stress levels and diminished confidence among students
[39].

Furthermore, the extrusion of irrigants into the apical
region not only tests the technical abilities of students
but also has the potential to significantly erode their con-
fidence due to the possibility of adverse reactions from
patients. In the event of such a complication, patients
may experience pain, swelling, or other adverse effects
[40]. Such negative patient responses can intensify feel-
ings of guilt and inadequacy in students, thereby further
eroding their confidence in their clinical abilities and self-
assurance. Therefore, the low confidence levels observed
in our study are consistent with the findings of previous
research [41], as managing these types of complications
is typically expected within the scope of postgraduate
clinics, where students often have limited hands-on expe-
rience and primarily rely on theoretical knowledge.

Finally, an analysis of confidence levels in RCT pro-
cedures based on gender revealed that male students
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consistently reported higher confidence levels than their
female counterparts across all academic years and treat-
ment stages. Similar gender differences have been docu-
mented in previous studies, with male students reporting
greater subjective confidence when performing complex
endodontic procedures [42, 43]. Similarly, comparable
gender-based disparities have been observed among
medical students, with female students consistently
reporting lower levels of confidence than their male
counterparts [44, 45].

The educational significance of this study lies in its
evaluation of dental students’ confidence levels in per-
forming endodontic procedures, thereby identifying the
effectiveness of the curriculum and identifying areas
requiring improvement to better address the needs of
students for their professional preparation. It is notewor-
thy that deficiencies in confidence, specifically in chal-
lenging areas such as molar RCT, rubber dam application,
and complication management, highlight inadequacies in
the educational process. This underscores the necessity
for targeted curriculum development in these domains.
By examining the relationship between clinical experi-
ence and confidence, the study provides insights into
the factors contributing to student anxiety and suggests
strategies to mitigate these challenges effectively. A fur-
ther potential avenue for future research would be a com-
parison of these findings with similar studies conducted
at other institutions, which might provide insights into
global trends in dental education. While this study offers
valuable insights into student’s confidence levels in end-
odontic procedures, it has certain limitations. Firstly, due
to the cross-sectional nature of the study, it is not possible
to track changes in student’s confidence levels over time.
Although this approach provides insight into confidence
at a specific point in time, it offers a limited perspective
on the manner in which confidence develops or declines
throughout the entire educational process. Accordingly,
a longitudinal follow-up study could provide more com-
prehensive information on the development of confi-
dence and the factors influencing it over time. Secondly,
the study’s findings are limited by its focus on students
from a single university, which may restrict the gener-
alizability of the results. It must be acknowledged that
the experiences and curricula of students at the univer-
sity under study may not be fully representative of those
encountered at other universities or educational pro-
grams. Furthermore the use of the Likert scale to assess
confidence levels, whereas alternative scales, such as the
Academic Behavioral Confidence Scale, could have also
been utilized for a more comprehensive evaluation. Con-
sequently, future research should aim to include students
from multiple institutions and employ longitudinal study
designs to gain a more comprehensive understanding of
the progression of confidence in endodontic procedures
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throughout dental education. Additionally, the use of
diverse assessment tools could further enhance the accu-
racy and depth of confidence evaluations. And lastly, the
confidence levels assessed in this study are reflective of
students’ self-perceived self-efficacy as opposed to their
objective clinical competencies. Therefore, a direct cor-
respondence with actual clinical performance should not
be expected. In future studies, the implementation of
longitudinal and observational research would be advan-
tageous in determining the extent to which students’
confidence levels align with their actual clinical success.

Conclusion

The findings revealed that confidence levels varied
according to the specific procedures, tooth types, and
gender of the students. It was observed that deficits in
confidence were more pronounced in complex proce-
dures, such as the management of complications. In light
of the study’s limitations, future research should adopt a
long-term, comprehensive, and multi-center approach to
gain a more nuanced understanding of the development
of students’ confidence levels, thereby enhancing the
validity and generalizability of the findings for the ulti-
mate augmentation of dental education.
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