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ABSTRACT

Objectives: To develop and validate a questionnaire on dental students’ self-efficacy with tooth removal, suitable for measuring
the effectiveness of training methods.

Methods: To prepare and validate this questionnaire, we used the Association of Medical Education in Europe (AMEE) stepwise
guide for developing questionnaires for educational research. In the validation process, our study group conducted two pilot stud-
ies, the first for an exploratory factor analysis and the second for a confirmatory factor analysis. In addition, the questionnaire
was tested for convergence with the neuroticism subscale of the NEO-Personality Inventory.

Results: After an exploratory factor analysis, which used a total of 137 responses on 33 items, 15 items were left for confirma-
tory factor analysis. A total of 118 responses were available for the confirmatory factor analysis. Model fitness was tested using
tests for exact fitness and fit indices such as the goodness of fit index (GFI), root mean square error of approximation (RMSEA)
and standardised root mean squared residual (SRMR). An acceptable fit was found for 11 items divided over three factors: ‘self-
perceived skill’, ‘tension” and ‘dedication’. These 11 items did not converge with the neuroticism scale.

Conclusion: This study showed the development steps and initial validation of a psychometric instrument, the Amsterdam Self-
Efficacy Scale for Tooth Removal (ASES-TR), consisting of 11 items for testing dental students' self-efficacy in performing tooth
removal procedures.

1 | Introduction found that dental students’ inadequate training in tooth removal
is frequently reported.

Dental students are trained in a broad range of practical dental

procedures. This includes tooth removal, a common dental pro-
cedure in which students must develop significant competencies
to perform it safely and effectively [1]. Brand et al. [2] found
significant variations between European curricula in how they
teach tooth removal in dental schools across Europe. They also

Several reasons have been suggested to explain deficient train-
ing in tooth-removal procedures for dental students. One rea-
son is that improved oral health and developments in preventive
and restorative dentistry have given students less exposure
during their training [3]. Another reason could be the absence
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of sufficient realistic preclinical practice modalities for this spe-
cific procedure [2, 4, 5]. Inadequate training may result in re-
duced self-efficacy among dental students, potentially leading
to suboptimal patient experiences and higher referral rates for
nonsurgical tooth removal to more costly oral and maxillofacial
surgeons [6].

To enhance tooth-removal training, implementing a validated
scale to assess students’ training status could be beneficial,
and self-efficacy could serve as a valuable metric for this scale.
Perceived self-efficacy is defined as ‘people’s judgments of their
capabilities to execute courses of action required to attain desig-
nated types of performances’ [7]. It provides important insight
into their personal development and their learning outcomes
[8, 9]. Bandura [7] hypothesised that people who have low
self-efficacy for accomplishing a specific task are more likely
to avoid it, while those with high self-efficacy are more likely
to participate, exert more effort and persist despite challenges
[10]. A reliable and valid questionnaire in assessing self-efficacy
could help to identify areas in which dental students may need
further training and, moreover, to evaluate the effectiveness of
different training methods. Currently, no standardised ques-
tionnaire is available. In this paper, our aim was to develop and
validate a questionnaire to test dental students’ self-efficacy in
tooth-removal procedures.

2 | Methods

21 | Goal

Our goal is to develop a psychometrically validated scale that
measures perceived self-efficacy in the ability to perform non-

surgical tooth-removal procedures among dental students. The
target population for this scale consists of dental students at all

levels of training, from first-year to sixth-year. The dental pro-
gramme in the Netherlands consists of a 3-year bachelor's pro-
gramme followed by a 3-year master's programme. The purpose
of the scale is to evaluate whether the training in tooth-removal
skills contributes to students’ self-efficacy.

2.2 | Initial Development of a Topic List
and Possible Domains

To prepare and validate the questionnaire, the Association of
Medical Education in Europe (AMEE) stepwise guide for de-
veloping questionnaires for educational research was used [11].
Methods from Rubio et al. [12] and McKenzie et al. [13] were
used to establish content validity. The step-by-step process un-
dertaken to develop and validate the first version of the question-
naire is illustrated in the flowchart (Figure 1). A more detailed
description of each step is provided in the following sections.

An exhaustive literature search on questionnaires used for
tooth-removal training did not identify any existing surveys
that test students' self-efficacy levels. Consequently, we com-
piled a short list of topics to be discussed in a semi-structured
interview, in which sixth-year dental students used phrasing to
describe their perceptions of self-efficacy in performing tooth-
removal procedures. At the time of the interviews, all students
were in their oral and maxillofacial surgery internship and
were all affiliated with the Academic Center for Dentistry
Amsterdam (ACTA). The topics covered included current the-
oretical preparation, self-efficacy in tooth removal at present,
learning goals and expectations and new educational mate-
rials. The specific questions used during the semi-structured
interviews are provided in Appendix 1. Based on these inter-
views, possible domains were formulated in consultation
with two psychologists highly experienced in questionnaire

Literature search

Compilation of a topic list

Discussion of the topic list through semi-structured interviews with sixth-year dental students
Formulation and discussion of possible domains in consultation with two psychologists and expert focus groups
Qualitative and Quantitive feedback round on the items with expert focus groups and two psychologists

Cognitive interviews with sixth-year dental students using the think-aloud method and verbal probing

Pilot study 1: Exploratory factor analysis

Pilot study 2: Confirmatory factor analysis

FIGURE 1 | Flowchart of the steps undertaken to develop and validate the first versions of the questionnaire that assess self-efficacy in tooth

removal among dental students.
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TABLE1 | English version of the final list of 33 items, including four control questions (#8-#10).

# Items (translated from Dutch to English)

1. ‘I probably need assistance from a teacher if I have to perform an extraction
of a sound 11 without any additional specifications right now’.

2. ‘I probably need assistance from a teacher if I have to perform an extraction
of a sound 16 without any additional specifications right now’.

3. ‘If I were to perform an extraction of tooth 36 today, I would ask for assistance
from a teacher if I cannot get any movement in the tooth’.

4. ‘If I were to perform an extraction of tooth 36 today, I would ask for assistance from a
teacher if there is a cusp fracture causing the forceps to slip off repeatedly’.

5. ‘If I were to perform an extraction of tooth 36 today, I would ask for
assistance from a teacher if the entire crown breaks off’.

6. ‘If an extraction is necessary, I would most likely treat the patient myself, even
if there was postoperative bleeding in the previous extraction’.

7. ‘If an extraction is necessary, I would most likely treat the patient myself,
even if the patient is anxious about undergoing an extraction’.

8. ‘For a healthy patient, I currently feel competent to independently perform supragingival dental cleaning’.
9. ‘For a healthy patient, I currently feel competent to independently perform a Class II restoration on tooth 14°.
10. ‘For a healthy patient, I currently feel competent to independently perform an extraction of a sound tooth 11.
11. ‘I feel competent to independently perform an extraction of a sound tooth 47 in a healthy patient’.

12. Indicate your level of agreement with the following statement: ‘If I encounter a

problem during an extraction, I expect to be able to find a solution myself’.

13. Indicate your level of agreement with the following statement: ‘If an extraction
needs to be performed today, I prefer to delegate it to someone else’.

14. Indicate your level of agreement with the following statement: ‘T have
sufficient knowledge of anatomy to prevent permanent damage’.

15. Indicate your level of agreement with the following statement: ‘T have sufficient
proficiency with extraction instruments to avoid causing permanent damage’.

16. ‘I feel anxious when a fellow student assists me during an extraction’.
17. ‘I feel anxious when the teacher observes me performing an extraction’.
18. ‘I feel anxious when the teacher asks me, in the presence of the

patient, to select the appropriate extraction forceps’.

19. ‘I feel anxious when the teacher asks me, in the presence of the patient,
a question about the anatomy of the extraction area’.

20. Indicate your level of agreement with the following statement: ‘T expect performing an
extraction to require less effort than it does for the majority of my fellow students’.

21. Indicate your level of agreement with the following statement: ‘I think I will need
more time for an extraction than the majority of my fellow students’.

22. Indicate your level of agreement with the following statement: ‘The thought
of independently performing an extraction is frightening to me’.

23. Indicate your level of agreement with the following statement: ‘I think extractions are complicated’.

24. Indicate your level of agreement with the following statement: ‘If I were to perform an
extraction today, I would probably think about everything that could go wrong’.

25. Indicate your level of agreement with the following statement: ‘Just the thought
of having to perform an extraction independently makes me nervous’.

(Continues)
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TABLE1 | (Continued)

# Items (translated from Dutch to English)

26. Indicate your level of agreement with the following statement: ‘If I know that I have to
perform an extraction this afternoon, I feel tense throughout the morning’.

27. Indicate your level of agreement with the following statement: ‘I will not perform
the extractions I have indicated myself as a dentist in the future’.

28. Indicate your level of agreement with the following statement: ‘T will
never become really skilled at performing extractions’.

29. Indicate your level of agreement with the following statement: ‘T enjoy being
able to independently and skilfully perform an extraction’.

30. Indicate your level of agreement with the following statement: ‘I find independently
performing an extraction to be interesting and challenging’.

31. Indicate your level of agreement with the following statement: ‘T have
never had an interest in learning to perform extractions’.

32. Indicate your level of agreement with the following statement: ‘It is important to me
to be able to perform most of the extractions I indicate myself in the future’.

33. Indicate your level of agreement with the following statement: ‘I do not see performing
an extraction as more complicated than most other dental treatments’.

development. The identified domains consisted of theoreti-
cal understanding, technical skill, personality-related factors,
patient-related factors and situation-related factors.

2.3 | Development of Questionnaire Items

The possible domains were discussed among three expert
focus groups (n=6 members), consisting of one dentist and
one oral and maxillofacial surgeon responsible for the oral-
surgery-training programme of all three Dutch dentistry fac-
ulties: Academic Center for Dentistry Amsterdam (ACTA),
University Medical Center Groningen (UMCG) and Radboud
University Nijmegen. The discussion with the experts gave us
a clear understanding of the construct and the most relevant
domains, along with the key factors for boosting self-efficacy
in tooth-removal procedures. We then generated a list of items
to cover each of the identified domains. The ISO (International
Standards Organisation number 3950, Fédération Dentaire
International) system was used as the dental notation system
for the items. We sent the first draft of questionnaire items
to the three focus groups and one independent psychologist
highly experienced in questionnaire development. The first
feedback round consisted of written qualitative feedback to
assess representativeness, clarity, relevance and factor distri-
bution of each item [13]. After adjustments, the second round
of feedback consisted of quantitative feedback, in which the
intended final items were presented in the desired (online)
format and were rated by the experts. The experts scored the
items for ambiguity and relevance on a scale of one to four and
classified them into their respective domains to see if this cor-
responded with their intended domains. The feedback of both
rounds was collected in an anonymous manner. The Content
Validity Index for each item (I-CVI) based on expert ratings
of relevance was calculated. As the result was satisfactory
(I-CVI >0.83), no extra iterations of feedback were deemed

necessary [12, 14]. We subsequently conducted a series of
cognitive interviews with sixth-year dental students guided
by two oral and maxillofacial surgeons and one psychologist.
The questionnaire was presented to the students in its final
form (digitally) and evaluated in two rounds of interviews
using the think-aloud technique and concurrent verbal prob-
ing in order to assess how the target demographic interpreted
the questions. After minor refinements, a final list of 33 items
was ready to be used for pilot testing. The questionnaire was
administered through the Qualtrics online survey platform
(Qualtrics, Provo, UT). A translation of the 33 items can be
found in Table 1. The original Dutch version of each item can
be found in Appendix 2. It included four control questions to
filter out potential response bias (Table 1, items 8-11). In ad-
dition, neuroticism, one of the Big Five personality traits, was
assessed using questions from the NEO-Personality Inventory
(NEO-PI) [15]. These items were added to the questionnaire
to investigate the construct validity of the subscale ‘tension’
(Table 1, items 16-18 and 24-26).

2.4 | Pilot Testing: Exploratory and Confirmatory
Factor Analysis

2.4.1 | Sample Size

We set a minimum sample size of 100 participants for both pilot
studies to ensure sufficient data for analysis. Given the limited
number of available students and the expected response rate for
questionnaires without incentives, this target was reasonable.
For exploratory factor analysis (EFA), we followed Worthington
et al's recommendations, as sample sizes below 100 and a
participant-to-item ratio of less than 3:1 may be inadequate [16].
Similarly, for confirmatory factor analysis (CFA), we aimed for
at least 100 participants to ensure robust data analysis, as rec-
ommended by Kline [17].
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2.4.2 | Pilot One: Exploratory Factor Analysis

In April 2021, all second- and sixth-year dental students from
all three Dutch dentistry faculties were invited by e-mail to
complete the questionnaire. The invitation was sent twice to
each student, with a 2-week interval. The invitation was sent
to a sample of approximately 600 enrolled students. An explor-
atory factor analysis (EFA) was used to analyse the responses.
In particular, we assessed the number of factors apparent in
the questionnaire as well as their alignment with the intended
factors. Items were assessed for factor loading, within-factor
reliability (Cronbach's alpha), within-factor item-rest correla-
tion, discriminatory value between second- and sixth-year
dental students and content [18]. The reliability of the ques-
tionnaire was assessed by means of Cronbach's alpha, aiming
for a reliability of at least 0.80 [19]. In addition, an interpre-
tation for each of the factors derived was based on a content
analysis of the item text and their variance contribution to
each factor.

2.4.3 | Pilot Two: Confirmatory Factor Analysis

In September 2021, a second sample of dental students was
invited for data collection for confirming the factors found
in the EFA. All students from one of the three faculties (viz.
ACTA) were invited by e-mail. The invitation was sent twice
to every student, with a 2-week interval, excluding those who
had participated in the first pilot. The purpose of the second
pilot was to assess whether the extracted factors from the first
pilot could be reliably reproduced. The questionnaire was sent
to a total of 779 students. The data were analysed using a con-
firmatory factor analysis (CFA). We used the following indices
to assess fit: Goodness of Fit Index (GFI; a GFI <0.90 is gen-
erally considered acceptable), population standardised root
mean squared residual (SRMR; SRMR < 0.08 is generally con-
sidered acceptable) and the root mean square error of approx-
imation (RMSEA; an RMSEA <0.10 is generally considered
acceptable) [20]. Items showing high cross-loading or a large
unexplained item covariance were removed. The covariance
was not restricted.

2.5 | Validity

To combine a number of items to represent the construct of
‘self-efficacy in tooth removal’, it is necessary to provide ev-
idence that these items truly represent the same construct.
Validity refers to whether the instrument actually measures
what it is designed to measure. There are different types of va-
lidity evidence: test-content, response processes, internal struc-
ture, relations to other variables and the consequence of testing
[21]. Validity regarding test content and response processes
was ensured through semi-structured and cognitive inter-
views with sixth-year dental students, as well as discussions
and feedback rounds with experts. The internal structure was
identified through the EFA and assessed through the CFA.
Relations to other variables were assessed by examining the
correlations between the construct and the personality trait
neuroticism. Lastly, the consequences of testing were evalu-
ated by examining the discriminating scores between second-
and sixth-year dental students.

3 | Results
3.1 | Exploratory Factor Analysis Results

A total of 137 full responses (71/137 female, 59/137 sixth-year
dental students) were used for factor analysis using oblique rota-
tion. The Kaiser-Meyer-Olkin (KMO) measure defined the data
as suitable for factor analysis (KMO =0.87) [22]. Eigenvalues
were obtained for each factor by running a principal compo-
nent analysis. Although Kaiser's criterion (number of eigenval-
ues greater than 1) suggested five latent factors, a scree plot and
parallel analysis provided evidence for only three factors based
on the inflexion points (Figure 2) [18]. Based on item text con-
tent analysis we designated three factors: ‘self-perceived skill’,
‘tension’ and ‘dedication’. All three subscales were analysed
as highly reliable with a Cronbach's a of 0.952 for the subscale
‘self-perceived skill’, 0.895 for ‘tension’, 0.841 for ‘dedication’ and
resulted in an overall Cronbach's a of 0.951. After the explor-
atory factor analysis, we iteratively excluded items per factor
with low factor loadings, low item-rest correlation and/or low

Parallel Analysis Scree Plot

12
Legend
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FIGURE2 |

Scree plot indicating three factors based on the inflexion point, Kaiser criterion (Eigenvalue (Ev) >1.0).
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discriminative value between second- and sixth-year dental stu-
dents. From the items in Table 1, the following items (including
the four control questions 8-11) were removed in the selection
process: 3, 5-12, 19-23, 27, 28, 32 and 33. An overview of the
Cronbach's aif deleted, item-rest correlation, factor loadings and
discriminative values of each item can be found in Appendix .
The remaining 15 items after EFA and their defined subscale
can be found in Table 2. Each item was given an ID-number
based on the identified subscale to make it easier to refer to each
item in the CFA.

3.2 | Confirmatory Factor Analysis Results

A total of 118 complete responses (70% female, 81% master stu-
dents; and approximately 15% of the individuals that were in-
vited to participate) were obtained for a multi-step CFA. First,
model fitness was assessed using tests of exact fit as well as
the fit indices GFI, RMSEA and SRMR. In a strict CFA, the
three-factor model obtained in the EFA was rejected. To diag-
nose and remedy this, we inspected fit modification measures

reported by the R-package ‘Tavaan’ [23]. Items identified as
detrimental to the fit, along with an inspection of earlier mea-
sures of the EFA and content analysis of the item, led to the
removal of items and an evaluation of multiple models until
an acceptable fit was found as defined by the fit indices GFI,
RMSEA and SRMR. Fit indices for each model can be found
in Table 3. Model 0 tested all 15 items left after the EFA; in
the first model, one item (SKI4) was removed; in the second
model, three items (SKI1, SKI3 and SKI4) were removed; and,
finally, in the third model, four items (SKI1, SKI3, SKI4 and
TEN4) were removed. All the removed items showed cross-
loading on multiple factors. This process resulted in a final
list of 11 items. The correlation matrix of all 15 items can be
found in Table 4.

3.3 | Correlation Between the Subscale Tension
and Neuroticism

Analysis of the correlation between the subscale ‘tension’
(Table 1, items 16-18 and 24-26)and the NEO-PI questions

TABLE 2 | Selected 15 items and identified subscale (Self-perceived skill =SS, Tension =T, Dedication=D) a.

# Item

Identified subscale ID

1. ‘T probably need assistance from a teacher if I have to perform an extraction SS SKI1
of a sound 11 without any additional specifications right now’.

2. ‘I probably need assistance from a teacher if I have to perform an extraction SS SKI2
of a sound 16 without any additional specifications right now’.

4. ‘If I were to perform an extraction of tooth 36 today, I would ask for assistance from SS SKI3
a teacher if there is a cusp fracture causing the forceps to slip off repeatedly’.

13. Indicate your level of agreement with the following statement: ‘If an extraction SS SK14
needs to be performed today, I prefer to delegate it to someone else’.

14. Indicate your level of agreement with the following statement: ‘T have SS SKI5
sufficient knowledge of anatomy to prevent permanent damage’.

15. Indicate your level of agreement with the following statement: ‘I have sufficient SS SK16
proficiency with extraction instruments to avoid causing permanent damage’.

16. ‘I feel anxious when a fellow student assists me during an extraction’. T TEN1
17. ‘I feel anxious when the teacher observes me performing an extraction’. T TEN2
18. ‘I feel anxious when the teacher asks me, in the presence of the T TEN3

patient, to select the appropriate extraction forceps’.

24. Indicate your level of agreement with the following statement: ‘If I were to perform T TEN4
an extraction today, I would probably think about everything that could go wrong’.
25. Indicate your level of agreement with the following statement: ‘Just the thought T TENS5
of having to perform an extraction independently makes me nervous’.
26. Indicate your level of agreement with the following statement: ‘If I know that I have T TEN6
to perform an extraction this afternoon, I feel tense throughout the morning’.
29. Indicate your level of agreement with the following statement: ‘I enjoy D DED1
being able to independently and skilfully perform an extraction’.
30. Indicate your level of agreement with the following statement: ‘I find D DED2
independently performing an extraction to be interesting and challenging’.
31. Indicate your level of agreement with the following statement: ‘T D DED3

have never had an interest in learning to perform extractions’.
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TABLE 3 | Fit indices of each tested model (X?= Chi-square, df=degrees of freedom, GFI=goodness of fit index, RMSEA =root mean square

error of approximation, SRMR =standardised root mean squared residual).

Model Items x? daf p GFI RMSEA SRMR
0 1,2,4,13-18, 24-26, 29-31 216.236 87 <0.001 0.978 0.113 0.106
1 1, 2,4,14-18, 24-26, 29-31 127.898 74 <0.001 0.986 0.079 0.092
2 2,14-18, 24-26, 29-31 75.739 51 0.014 0.986 0.064 0.082
3 2,14-18, 25, 26, 29-31 57.831 41 0.042 0.988 0.059 0.077

(Table 1, items 8-11) for neuroticism did not show a significant
correlation (r=0.129, p=0.16). Therefore, the items correlated
to tension did not effectively assess neuroticism, further sug-
gesting validity of the construct.

4 | Discussion

This study aimed to follow a systematic and evidence-based ap-
proach to developing and validating a questionnaire intended
to assess dental students' self-efficacy in performing tooth re-
moval. To achieve this, we used the AMEE guide on developing
questionnaires for educational research [11]. The purpose of the
questionnaire was to provide dental educators with a psycho-
metric instrument that has the potential to measure the impact
of specific training methods in tooth removal. The initial vali-
dation process outlined in this paper resulted in a final list of 11
items, divided into three factors: ‘tension’, ‘self-perceived skill’
and ‘dedication’. The final list of 11 items will further be referred
to as the Amsterdam Self-Efficacy Scale for Tooth Removal
(ASES-TR).

To the best of the authors' knowledge, no validated question-
naires specifically assess self-efficacy among dental students
in tooth removal. Existing studies evaluating surgical training
tend to rely on general educational evaluation forms [24, 25],
single-item questions addressing satisfaction or confidence
in tooth removal [26, 27], or broader assessments of oral sur-
gery training using questionnaires based on the Association of
British Academic Oral and Maxillofacial Surgeons Education
Committee questionnaire [28-30]. Other studies focus on com-
petence rather than self-efficacy, using scoring systems that
are also limited in their validation. For example, some rely on
institution-specific criteria to assess competence [31], while
others attempt validation but remain confined to pilot studies,
lacking comprehensive evaluation [32]. Another study uses the
Assessment of Competency in Exodontia Skills (ACES) [33],
which is also limited in validation, relying on expert focus
groups rather than comprehensive validation processes [34]. As
these studies mostly rely on nonvalidated instruments, the reli-
ability of their results might be reduced, and the comparability
of their findings is limited. In summary, a fully validated tool
to measure self-efficacy in simple tooth-removal procedures is
lacking, and existing scoring systems or checklists are insuffi-
ciently validated.

Scale development is concerned with measuring phenomena
that cannot directly be observed [35]. Therefore, it is important
to ensure that the construct aligns with the intended measure.

In pursuit of robust questionnaire development, our goal was
to achieve precise adherence to methodological guidelines
while prioritising transparency and comprehensiveness in
each procedural step. This approach aimed to optimise the
initial validation process and ensure that the questionnaire
accurately assesses the intended construct. The foundation
for the initial list of items was developed in collaboration with
all three Dutch dental faculties, with active engagement from
both students and educators. In this manner, a clear concept
of the construct's intended purpose was formulated [36, 37].
The EFA allowed us to identify the number of factors and to
identify patterns within the data without imposing any pre-
conceived assumptions about the factor structure. The CFA
redefined our factor structure, providing the opportunity
to eliminate some items and enhance the model fit indices.
Furthermore, the construct had no correlation with the per-
sonality trait of neuroticism, which enhances the validity of
self-efficacy as a measured indicator for learning effects. To
our knowledge, a comprehensive development and initial vali-
dation of a questionnaire, like the process as described in this
paper, has not been previously undertaken for self-efficacy in
tooth-removal training.

The use of a validated psychometric instrument holds great
potential for testing newly developed training methods, as
well as for monitoring self-efficacy changes throughout dif-
ferent stages of dental training through longitudinal studies.
We anticipate future advancements in tooth-removal training,
as it still primarily consists of traditional didactic and clinical
training on patients, while simulation-based training and dig-
ital technologies are already widely used in other dental train-
ing areas [2, 38, 39]. For tooth removal, these technologies
are still in development [40]. To evaluate a simulation device,
along with other newly developed training methods, a vali-
dated instrument that measures whether these methods en-
hance students’ self-efficacy is essential. For example, several
studies in nursing training have shown that simulation-based
training improves self-efficacy scores [41-43]. A validated
instrument measuring self-efficacy ensures the effectiveness
of the training methods, further enhancing evidence-based
teaching.

It is important to note that the instrument, as an educational
tool, cannot directly be used as an objective measure of stu-
dents' competence. It relies on self-reported self-efficacy and
is intended to evaluate training methods. Although studies
have shown that self-efficacy is positively correlated with aca-
demic performance in dental students [44, 45], this association
may not directly translate to individual performance outcomes
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in tooth-removal skills. The main objective of tooth-removal
training is to provide students with a solid foundation to per-
form tooth removal safely and independently, facilitating their
progression to expert practitioners postgraduation. In this per-
spective, self-efficacy appears to be a valuable metric to evaluate
training methods. While our study only explores self-efficacy
in tooth removal, the relationship between self-efficacy and ac-
tual performance in this procedure remains to be investigated.
Further research is needed to determine how self-efficacy trans-
lates into clinical competence.

Some limitations of the study sample size should be acknowl-
edged. First, a response rate of 15% may introduce bias, poten-
tially limiting the generalisability of our findings. It is possible
that the lack of incentives for participation led to a selection
bias, attracting more intrinsically motivated students to par-
take in this pilot study. Since the requirements for the number
of participants needed to conduct a robust factor analysis are
considerable, there remains a degree of uncertainty regard-
ing the results due to the risk of sample or selection bias [46].
Despite the possibility of these potential biases, we argue that
due to the inclusion of all three Dutch dental faculties and tar-
geting different academic years in both pilot studies, our sam-
ple size is heterogeneous; therefore, sufficient to encompass
the diversity among dental students, and the response rate
seemed to be unrelated to any of the demographic variables
available.

Although this initial validation process already demonstrated
a reliable and consistent construct, it is necessary for further
validation, as validation is an ongoing process, to explore the
instrument'’s discriminative capabilities and reliability. The ex-
ploratory factor analysis showed discriminative effects between
second- and sixth-year students, but more subtle discriminative
effects still have to be explored. Subsequent research should
focus on demonstrating its discriminative power by accurately
distinguish individual learning effects and the potential to as-
sess the effect of specific training. It is important to recognise
the risk of potential ceiling effects, wherein the instrument may
be well-suited for students in their earlier academic years, but
may be less discriminative for sixth-year students, and vice-
versa. Therefore, evaluating educational effects and conducting
expert-novice analysis are essential steps towards ensuring the
questionnaire's efficacy as a valuable educational tool. Another
essential step still missing in the validation process is to assess
its stability through test-retest analysis, thereby confirming the
questionnaire's reliability.

Furthermore, it is highly recommendable for other ‘non-Dutch’
researchers to replicate the validation process for any translated
version of the questionnaire, as the validation process for this
questionnaire was done in Dutch. This step is indispensable to
guarantee the reliability, validity and overall quality of trans-
lated versions across different languages, curriculum structures
and cultural contexts. The Dutch questionnaire can serve as a
valuable resource in the development and validation process.

Although steps are necessary for further validation, this study
presented a thorough approach and initial validation of an in-
strument for assessing students’ self-efficacy in tooth-removal
procedures. Further research has the potential to enhance its

capabilities in terms of its discriminative and predictive capac-
ity. These refinements are crucial to transforming the instru-
ment into a useful educational tool and to accurately evaluating
students’ learning outcomes. Additionally, it is important to
note that validation in other languages is necessary to ensure
its applicability across different cultural settings. The initiative
to equip dental educators with a tool for assessing self-efficacy
in tooth removal is driven by the objective of better preparing
dental students for clinical care postgraduation.
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Appendix

APPENDIX 1

Requesting Consent for the Interview

General Information

What year of the dental program are you currently in?

How many extractions have you performed during your studies so
far?

Do you have any experience with extractions outside of the dental
program?

How many extractions do you expect to perform during your
training?

What has been your experience with performing extractions so far?

Confidence in Performing Extractions

Topic A: Current Theoretical Preparation

Can you describe the education you have received so far related to
tooth extractions?
° When did this education take place?

Have you taken any additional initiative to prepare for performing
extractions?
o If so, how?

Do you feel well-prepared to perform extractions?

Do you feel adequately prepared in terms of anatomy?
Complications? Instruments?

Do you think it is possible to learn how to use a luxator or extraction
forceps from a textbook?

If you could improve the educational program, what would you
change?

Topic B: Current Confidence in Performing Extractions

Would you feel comfortable performing an extraction without su-
pervision at this point? Why or why not?

Do you have a clear sense of what predicts a ‘difficult’ versus an
‘easy’ extraction?

Do you enjoy performing extractions?

Have you ever had teeth extracted yourself? If so, what was your
experience, and has it influenced your own practice?

What changes in the curriculum could help increase your confi-
dence before starting your hospital internship?

Do you find it stressful to perform extractions under supervision?
And how about performing them independently?

Topic C: Learning Goals and Expectations

What would you like to be able to do in terms of tooth extractions by
the time you complete your training?

Do you expect to achieve this learning goal by the end of your two
hospital internships? Why or why not?

What could you change to help achieve your learning goal more
easily?

Do you expect to gain significant knowledge and experience in ex-
tractions after completing your training?

Topic D: New Educational Materials

Would you find new educational materials about the practical as-
pects of tooth extractions useful?

What would your ideal educational material look like?

« Suppose additional instructional materials in the form of visual
content (e.g., animation) were available—would you find this help-
ful in preparing for your internship?

Suppose a limited simulation environment were available where
you could observe, study, and imitate the movements of an expe-
rienced oral surgeon using extraction forceps. Do you think this
would meaningfully contribute to your extraction skills?

Do you expect that additional practice opportunities (e.g., a sim-
ulation environment) would increase your confidence during ex-
tractions in your hospital internship? Why or why not?
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APPENDIX 2

List of the 33 original Dutch items and translation of the items to English.

# Question (Dutch) Translation to English
1. ‘Tk heb waarschijnlijk hulp van een docent nodig, als ik op dit ‘I probably need assistance from a teacher if I have to perform
moment een extractie moet uitvoeren van een gave 11 zonder andere  an extraction of a sound 11 without any additional specifications
bijzonderheden’ right now’.
2. ‘Tk heb waarschijnlijk hulp van een docent nodig, als ik op dit ‘I probably need assistance from a teacher if I have to perform
moment een extractie moet uitvoeren een gave 16 zonder andere an extraction of a sound 16 without any additional specifications
bijzonderheden’ right now’.
3. ‘Als ik vandaag een extractie van een 36 uit zou voeren, zou ik een ‘If I were to perform an extraction of tooth 36 today, I would ask

docent om hulp vragen als ik geen beweging in de kies krijg’

4. ‘Als ik vandaag een extractie van een 36 uit zou voeren, zou ik een
docent om hulp vragen als er een knobbelfractuur optreedt waardoor
de tang er steeds afglijdt’

5. ‘Als ik vandaag een extractie van een 36 uit zou voeren, zou ik een
docent om hulp vragen als de volledige kroon afbreekt’

6. ‘Als een extractie nodig is, zou ik de pati€nt het meest waarschijnlijk
zelf behandelen, ook als bij de vorige extractie een nabloeding heeft
gehad’

7. ‘Als een extractie nodig is, zou ik de pati€nt het meest waarschijnlijk
zelf behandelen, ook als de patiént angstig is om een extractie te
ondergaan’

8. ‘Bij een gezonde patiént voel ik mij op dit moment bekwaam om
zelfstandig een supragingivale gebitsreiniging te doen’

9. ‘Bij een gezonde patiént voel ik mij op dit moment bekwaam om
zelfstandig een klasse II restauratie in een 14 te verrichten’

10. ‘Bij een gezonde patiént voel ik mij op dit moment bekwaam om
zelfstandig een extractie van een gave 11 uit te voeren’

11. ‘Bij een gezonde patiént voel ik mij op dit moment bekwaam om
zelfstandig een extractie van een gave 47 uit te voeren’

12.  Geefaan in hoeverre je het eens bent met de volgende stelling: ‘Als ik
tegen een probleem zou aanlopen bij een extractie dan verwacht ik
zelf waarschijnlijk wel een oplossing te vinden’

13.  Geefaan in hoeverre je het eens bent met de volgende stelling: ‘Als er
vandaag een extractie uitgevoerd moet worden laat ik dat liever aan
een ander over’

14. Geef aan in hoeverre je het eens bent met de volgende stelling:
‘Tk heb voldoende kennis van de anatomie om blijvende schade te
kunnen voorkomen’
15. Geef aan in hoeverre je het eens bent met de volgende stelling: ‘Tk

heb voldoende vaardigheid met het extractie instrumentarium om
geen blijvende schade aan te richten’

16. ‘Tk vind het spannend als een medestudent mij assisteert bij een
extractie’
17. ‘Tk vind het spannend als de docent meekijkt als ik een extractie
uitvoer’
18.  ‘Ik vind het spannend als de docent mij, waar de patiént bij is, vraagt

om de juiste extractietang te selecteren’

19. ‘Tk vind het spannend als de docent mij, waar de patiént bij is, een
vraag stelt over de anatomie van het extractiegebied’

20. Geef aan in hoeverre je het eens bent met de volgende stelling: ‘Tk
verwacht dat het uitvoeren van een extractie mij minder moeite kost
dan het merendeel van mijn medestudenten’

for assistance from a teacher if I cannot get any movement in the
tooth’.

‘If I were to perform an extraction of tooth 36 today, I would ask
for assistance from a teacher if there is a cusp fracture causing
the forceps to slip off repeatedly’.

‘If I were to perform an extraction of tooth 36 today, I would ask
for assistance from a teacher if the entire crown breaks off’.

‘If an extraction is necessary, I would most likely treat the
patient myself, even if there was postoperative bleeding in the
previous extraction’.

‘If an extraction is necessary, I would most likely treat the
patient myself, even if the patient is anxious about undergoing
an extraction’.

‘For a healthy patient, I currently feel competent to
independently perform supragingival dental cleaning’.

‘For a healthy patient, I currently feel competent to
independently perform a Class II restoration on tooth 14"

‘For a healthy patient, I currently feel competent to
independently perform an extraction of a sound tooth 11°.

‘I feel competent to independently perform an extraction of a
sound tooth 47 in a healthy patient’.

Indicate your level of agreement with the following statement:
‘If I encounter a problem during an extraction, I expect to be
able to find a solution myself’.

Indicate your level of agreement with the following statement:
‘If an extraction needs to be performed today, I prefer to delegate
it to someone else’.

Indicate your level of agreement with the following statement:
‘T have sufficient knowledge of anatomy to prevent permanent
damage’.

Indicate your level of agreement with the following statement: ‘T
have sufficient proficiency with extraction instruments to avoid
causing permanent damage.’

‘I feel anxious when a fellow student assists me during an
extraction.’

‘I feel anxious when the teacher observes me performing an
extraction’

‘I feel anxious when the teacher asks me, in the presence of the
patient, to select the appropriate extraction forceps.’

‘I feel anxious when the teacher asks me, in the presence of the
patient, a question about the anatomy of the extraction area’

Indicate your level of agreement with the following statement:
‘T expect performing an extraction to require less effort than it
does for the majority of my fellow students.’
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APPENDIX 2 | (Continued)

# Question (Dutch) Translation to English
21. Geef aan in hoeverre je het eens bent met de volgende stelling: ‘Tk Indicate your level of agreement with the following statement: ‘I
denk dat ik meer tijd nodig heb voor een extractie dan het merendeel think I will need more time for an extraction than the majority
van mijn medestudenten’ of my fellow students’.
22. Geef aan in hoeverre je het eens bent met de volgende stelling: Indicate your level of agreement with the following statement:
‘Tk vind de gedachte om zelfstandig een extractie uit te voeren ‘The thought of independently performing an extraction is
beangstigend’ frightening to me’.
23. Geef aan in hoeverre je het eens bent met de volgende stelling: ‘Tk Indicate your level of agreement with the following statement: ‘I
vind extracties maar ingewikkeld’ think extractions are complicated’.
24.  Geefaan in hoeverre je het eens bent met de volgende stelling: ‘Als ik Indicate your level of agreement with the following statement:
vandaag een extractie zou uitvoeren zou ik daarvoor waarschijnlijk ‘If I were to perform an extraction today, I would probably think
denken aan alles wat fout kan gaan’ about everything that could go wrong’.
25. Geef aan in hoeverre je het eens bent met de volgende stelling: Indicate your level of agreement with the following statement:
‘Alleen al de gedachte om zelfstandig een extractie uit te moeten ‘Just the thought of having to perform an extraction
voeren maakt me zenuwachtig’ independently makes me nervous’.
26. Geef aan in hoeverre je het eens bent met de volgende stelling: ‘Als Indicate your level of agreement with the following statement:
ik weet dat ik vanmiddag een extractie moet uitvoeren voel ik me de ‘If T know that I have to perform an extraction this afternoon, I
hele ochtend gespannen’ feel tense throughout the morning’.
27. Geef aan in hoeverre je het eens bent met de volgende stellingen: ‘Tk Indicate your level of agreement with the following statement:
zal later als tandarts niet snel de extractie die ik heb geindiceerd zelf ‘Twill not perform the extractions I have indicated myself as a
uitvoeren’ dentist in the future’.
28. Geef aan in hoeverre je het eens bent met de volgende stelling: ‘Echt Indicate your level of agreement with the following statement: ‘I
goed in het uitvoeren van een extractie zal ik nooit worden’ will never become really skilled at performing extractions’.
29. Geef aan in hoeverre je het eens bent met de volgende stelling: ‘Tk Indicate your level of agreement with the following statement:
vind het leuk om een extractie zelfstandig vakkundig uit te kunnen ‘T enjoy being able to independently and skilfully perform an
voeren’ extraction’
30. Geef aan in hoeverre je het eens bent met de volgende stelling: ‘Tk Indicate your level of agreement with the following statement:
vind het zelfstandig uitvoeren van een extractie interessant en ‘I find independently performing an extraction to be interesting
uitdagend’ and challenging’.
31. Geef aan in hoeverre je het eens bent met de volgende stellingen: Tk Indicate your level of agreement with the following statement: ‘T
heb nooit interesse gehad voor het leren uitvoeren van extracties’ have never had an interest in learning to perform extractions’.
32. Geef aan in hoeverre je het eens bent met de volgende stellingen: ‘Tk Indicate your level of agreement with the following statement:
vind het belangrijk om later de meeste extracties die ik indiceer zelf ‘It is important to me to be able to perform most of the
uit te kunnen voeren’ extractions I indicate myself in the future’.
33. Geef aan in hoeverre je het eens bent met de volgende stellingen: Indicate your level of agreement with the following statement:

‘Een extractie uitvoeren zie ik niet als ingewikkelder dan de meeste
andere tandheelkundige behandelingen’

‘T do not see performing an extraction as more complicated than
most other dental treatments’.
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