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Abstract

Background: Evaluating the self-perceived confidence of students in their abilities to provide orthodontic services is crucial to
measuring the effectiveness of the orthodontic curriculum.
Objectives: The purpose of this study was to investigate the relationship between general self-efficacy (GSE) in dental students and
self-perceived confidence in performing orthodontic clinical skills.
Methods: A total of 100 dental students in their final-year at Shiraz University of Medical Sciences participated in the study in
February 2017. They responded to a multiple-choice questionnaire consisting of two parts. The first part evaluated the students’
self-perceived confidence in performing orthodontic clinical skills and the second part evaluated the students’ GSE. The correlation
between the two parameters was evaluated using the Spearman correlation test with an alpha level set at 0.05.
Results: More than 20% of the students reported being “not yet confident” in 8 out of the 18 skills evaluated. There was a medium
correlation between the students’ confidence in performing clinical skills and their GSE. There was no correlation between the
students’ grades in theoretical courses and their GSE scores (P > 0.05). The students’ confidence in all aspects of clinical skills,
however, was correlated with their grades.
Conclusions: The students’ self-perceived confidence in performing orthodontic clinical skills is moderately correlated with their
GSE; other factors such as exposure to orthodontic cases, and teaching methods seem to play a more influential part in their confi-
dence.
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1. Background

Orthodontic treatment can potentially be included in
a generalist practice; a major objective of dental curricu-
lums has been to prepare the students to handle diagnos-
ing and treatment planning for the less severe orthodontic
problems.

Evaluating the self-perceived confidence of students
in their abilities to provide orthodontic services is crucial
to measuring the effectiveness of the orthodontic curricu-
lum (1-3). This confidence has been shown to be associated
with the individual’s competence in performing clinical
and technical skills (4). As a constantly developing process,
a good curriculum takes advantage of contributions from
such “feedbacks” and restructures itself towards improve-
ment (5).

In a study by Greenwood et al., self-perceived compe-
tency was evaluated among dental graduates with two dif-

ferent curriculums. The significant differences between
the two schools were discussed with reference to curricu-
lar differences, learning processes and feelings of compe-
tence (6). In their study assessing the influence of learning
style preferences on academic performance among dental
students, Akhlaghi et al. reported that different teaching
techniques and learning processes act as influential vari-
ables on the self-perceived confidence of students (7).

While dental education literature is rich in discussions
about various teaching strategies and learning processes
and their effects on the self-perceived competencies of
graduates (6, 8, 9), the possible influence of other vari-
ables such as student grades and personal characteristics
on the development of one’s professional confidence has
been mostly neglected.

One of the variables that may be influential on a grad-
uate’s confidence in providing orthodontic care is his/her
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perceived “General self-efficacy” (GSE). Self-efficacy refers
to an individual’s self-perceived competence to success-
fully encounter difficult or novel tasks and to deal with any
associated obstacles or setbacks (10). It is believed to influ-
ence the choice of tasks and the amount of effort put into
performing them (11).

In a recent study by Saadat and Ghamarani the dark
personality triad and wisdom of students were used to pre-
dict their academic self-efficacy. The authors concluded
that these personality traits had influential effects on the
academic self-efficacy of students (12).

2. Objectives

The aim of this survey therefore, was to gain an un-
derstanding of the graduating students’ self-perception
of preparedness for basic orthodontic management of pa-
tients prior to graduation. Our interest was primarily to in-
vestigate the confidence of final-year students in their self-
perceived competency and also to see whether it is corre-
lated with their GSE and grades in orthodontics.

3. Methods

This study was approved by the Research Committee of
the Dental School of Shiraz University of Medical Sciences.
Participation in this study was voluntary and personal in-
formation and responses were kept confidential. A total
of 124 final-year dentistry students attending the Shiraz
University of Medical Sciences participated in this analyt-
ical cross-sectional study. These students completed their
internship training at the end of January 2017 by passing
a three-credit theoretical orthodontic course and a four-
credit clinical orthodontic program. The students who
failed to pass any of the theoretical or clinical orthodontic
courses were excluded from our study. The questionnaires
were mailed to all 124 students in the first week of February
2017. Non-respondents to the first mailing were sent a sec-
ond questionnaire via email in the second week of Febru-
ary, and non-respondents to this prompt were telephoned
in the third week of February to ask for their participation.
Students were assured that their data would be reported
only in aggregate and no individually identifiable informa-
tion would be reported.

The questionnaire (Appendix 1 in Supplementary File)
contained three sections: The first section collected the
respondent’s demographic data; the second section com-
prised three particular domains of clinical skills: (1) exam-
ination and diagnosis (6 items including “history taking
and recognizing the patient’s chief complaint”, “diagno-
sis of different classes of malocclusions”, “diagnosis of the

abnormal jaw in Cl II and III malocclusions”, “diagnosis of
malocclusions in the vertical plane”, “diagnosis of maloc-
clusions in the transverse plane”, and “diagnosing stages
of tooth development”), (2) Treatment planning skills (7
items including “functional treatment”, “maxillary pro-
traction”, “serial extraction”, “space supervision”, “expan-
sion”, “space maintenance”, and “diagnosis of necessity of
referral to specialist”), and (3) procedural skills (5 items
including “construction of acrylic removable appliances”,
“adjustment of appliance retention” or “adjustment of
headgear force vector”, “prescription of force in headgear
and facemask therapy”, and “preparation of a functional
construction bit”). The items in this section of the ques-
tionnaire were compiled using the educational curricu-
lum provided by the Ministry of Health which listed the
minimum routine technical skills a student is expected
to perform competently before graduation from dental
school. The students were asked to report their confidence
for each of the 18 skills measured on a 4-point scale with
“not yet confident to do un-supervised”, “fairly confident to
do without supervision”, “confident to do without supervi-
sion”, and “confident to teach the skill” (representing the
highest level of confidence).

The third section adopted from the original work of
Schwarzer and Jerusalem (13), translated into English by
Mary Wegner, was the General Self-Efficacy Scale (GSES).
GSES is a ten-item scale in which the respondents are re-
quired to indicate the extent to which each statement ap-
plies to them. There is a four-choice response for each item,
ranging from “not at all true”, which scores one, to “exactly
true”, which scores four. The scores of each of the ten items
were summed up for a total score in this part of the ques-
tionnaire.

There were 20 items in the primary questionnaire. To
verify the validity of the questionnaire, it was submitted
to four expert members of the Orthodontic Faculty of Shi-
raz Dental School. Then, the answers were calculated using
content validity ratio (CVR). A CVR score lower than 0.42
was considered for the exclusion of questions.

Eighteen questions were finally approved by the ex-
perts, who were then asked about face validity. The ques-
tionnaire was pilot-tested on 20 students to evaluate its
comprehensibility. After pilot-testing, Cronbach’s alpha
was used to ensure the reliability of the attitude-related
questions and reliability was confirmed (Cronbach’s alpha
= 0.88).

This study used two statistical tests, namely the relia-
bility test and the Spearman’s Rank Correlation test, as well
as descriptive methods. The analyses for the reliability test
were conducted in the SPSS V25.0 statistical software. A
two-tailed alpha level of 0.05 was adopted for all analyses.
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4. Results

One-hundred students (81%) returned the question-
naires, all of which were valid. Respondents comprised 76
females and 24 males, with a median age of 25 years. Based
on these valid questionnaires, the Cronbach’s alpha coef-
ficient of the clinical skill confidence scale was 0.924, in-
dicating satisfactory reliability. The students’ self-reported
confidence levels in 18 clinical skills are listed in Table 1.

More than 60% students reported being “confident in
doing without supervision” or “confident in teaching the
skill” in only three out of 18 skills. More than 20% of the
students reported being “not yet confident” in eight out of
the 18 skills. The eight skills that students were not yet con-
fident in were the diagnosis stages of tooth development,
functional treatment, maxillary protraction, serial extrac-
tion, space supervision, construction of acrylic removable
appliances, adjustment of headgear force vector and pre-
scription of force in headgear and facemask therapy.

Out of a highest possible score of 40, the mean GSE
score was calculated to be of 29 ± 6.4.

The Spearman’s Rank Correlation coefficients between
self-reported confidence and GSE scores were computed
for the three clinical skill sections. The correlation analy-
sis results are presented in Table 2 which illustrates that al-
though the correlation coefficients were small to medium,
all of the correlations between confidence in performing
clinical skills and GSE were significant.

There was no correlation between the students’ grades
in theoretical courses and their GSE scores (P > 0.05). Stu-
dent confidence in all aspects of clinical skills, however,
was correlated with their grades.

The students’ confidence levels in performing clinical
skills were positively correlated with the number of pa-
tients visited during the practical course (P = 0.039).

5. Discussion

The self-perceived confidence of students in perform-
ing clinical skills has been investigated in several dental
education studies as an important indicator of dental cur-
riculum effectiveness (1, 3, 6).

Many of these studies primarily investigated various
teaching techniques and learning processes as influential
variables in self-perceived confidence in students (7, 14, 15).

It was our prime interest in this study, however, to see
whether personal characteristics such as GSE in individu-
als could also be correlated with their confidence in per-
forming clinical skills. Our secondary objective was to find
correlations between student performances in the theoret-
ical orthodontic course and their confidence in practical
orthodontics.

In distinction to other related theoretical constructs
such as self-esteem, locus of control, or self- concept of abil-
ity, GSE is of a prospective and operative nature, a charac-
teristic that grants this construct an explanatory and pre-
dictive power in various research applications (11).

Though not very strong, the students’ clinical confi-
dence was significantly correlated with their general sense
of self-efficacy. Since GSE represents the individual’s per-
sonal judgment of competence to deal effectively with a
variety of stressful situations (10, 11), it seems natural for
the individual’s confidence in clinical skills to be positively
correlated with their GSE.

The correlation, however, is moderate to weak, high-
lighting the strong influence of variables other than the in-
dividual’s participation, persistence and hard work (16).

Levels of student exposure to clinical skills (17), teach-
ing methodologies (PBL, traditional) (6, 18), incidence of
direct observation and feedback from faculty or residents
(19) and learning environment of the school (20) are re-
ported to be among important factors influencing the indi-
vidual’s self-perception of confidence in performing clin-
ical skills. Clinical experience within a community-based
clinical teaching program has also been shown to have pos-
itive effects on the confidence of dental students to per-
form a wide range of clinical tasks (21, 22).

In keeping with the results of our study, Saadat and
Ghamarani demonstrated the influential effects of other
personality traits, such as the dark personality triad and
wisdom, on the academic self-efficacy of students (12).

In this study, the students’ average grades in theoret-
ical orthodontic courses were shown to be significantly
correlated with confidence in performing all aspects of
clinical skills. Despite the fact that orthodontic diagnosis
and treatment planning are both almost entirely based on
theoretical grounds and related to the practitioner’s the-
oretical knowledge, the correlation between the students’
grades and confidence in the first two sections of the ques-
tionnaire was also calculated to be moderate to weak.

Fattahi et al. (23), in line with Rock et al. (24), demon-
strated that the students’ perceived achievements of clin-
ical orthodontic skills were lower than their perceived
achievements of goals set for theoretical courses.

Therefore, it may be stated that even orthodontic diag-
nosis and treatment planning, as fundamentally theoreti-
cal skills, are strongly influenced by other previously men-
tioned variables.

While the mean GSE score among students was calcu-
lated to be 2.9, categorizing the students as having inter-
mediate to high self-efficacy, confidence levels in eight out
of 18 skills did not do as well. These included the diagnosis
stages of tooth development, functional treatment, maxil-
lary protraction, serial extraction, space supervision, con-
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Table 1. Distribution of Self-Reported Confidence in 18 Clinical Skills from 100 Final-Year Dental Students a

Clinical Skills Not Yet Confident to
Do Unsupervised

Fairly Confident to Do
Without Supervision

Confident to Do
Without Supervision

Confident to
Teach The Skill

Total (N = 100)

Diagnosis and examination

History taking and
recognizing patient’s chief
complaint

6 (6) 31 (31) 58 (58) 5 (5) 100 (100)

Diagnosis of different classes
of malocclusion

3 (3) 37 (37) 53 (53) 7 (7) 100 (100)

Diagnosis of the abnormal
jaw in Cl II and III
malocclusions

12 (12) 44 (44) 37 (37) 7 (7) 100 (100)

Diagnosis of malocclusions
in vertical plane

12 (12.1) 41 (41.4) 40 (40.4) 6 (6.1) 99 (100)

Diagnosis of malocclusions
in transverse plane

13 (13) 41 (41) 36 (36) 10 (10) 100 (100)

Diagnosing stages of tooth
development

45 (45) 40 (40) 13 (13) 2 (2) 100 (100)

Treatment planning

Functional treatment 25 (25) 45 (45) 28 (28) 2 (2) 100 (100)

Maxillary protraction 28 (28) 39 (39) 30 (30) 3 (3) 100 (100)

Serial extraction 57 (57) 34 (34) 7 (7) 2 (2) 100 (100)

Space supervision 44 (44) 36 (36) 17 (17) 3 (3) 100 (100)

Expansion 9 (9) 44 (44) 41 (41) 6 (6) 100 (100)

Space maintenance 7 (7) 37 (37) 52 (52) 4 (4) 100 (100)

Diagnosis of necessity of
referral to specialist

10 (10) 31 (31) 51 (51) 8 (8) 100 (100)

Procedural

Construction of acrylic
removable appliances

30 (30) 36 (36) 31 (31) 3 (3) 100 (100)

Adjustment of appliance
retention

5 (5) 22 (22) 57 (57) 16 (16) 100 (100)

Adjustment of headgear
force vector

54 (54) 35 (35) 9 (9) 2 (2) 100 (100)

Prescription of force in
headgear and facemask
therapy

60 (61.2) 30 (30.6) 7 (7.1) 1 (1) 98 (100)

Preparation of functional
construction bite

19 (19.2) 46 (46.5) 29 (29.3) 5 (5.1) 99 (100)

a Values are presented as No. (%).

Table 2. Correlation of the Self-Reported Confidence with the General Self Efficacy
Scorea

Clinical Skills GSE Scores P-Value

Diagnosis and examination 0.326 0.001

Treatment planning 0.256 0.010

Procedural 0.282 0.004

Total 0.338 0.001

a Spearman’s correlation coefficient (rs), significant at 0.05.

struction of acrylic removable appliances, adjustment of
headgear force vector and prescription of force in head-
gear and facemask therapy.

This is in keeping with Fattahi et al. (23) who demon-
strated that treatment planning and construction of re-
movable plates were amongst weaknesses of final-year stu-
dents.

Although the correlation was weak, the number of vis-
ited patients also influenced student confidence in man-
aging orthodontic patients. This is in keeping with Arena
et al. (25) and Wanigasooriya (26) who stated that stu-
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dents were most confident in managing problems that
they most frequently encountered in dental school.

The areas in which they were least confident require
curricular reform; increased clinical time for complex pro-
cedures may help in increasing the confidence of final-year
students in these areas.

A major limitation of the current study was its analyses
based on a single cohort of 101 final-year dental students. It
is not possible to determine the extent to which these find-
ings can be generalized beyond the current sample until
further data is available.

5.1. Conclusion

The following conclusions were drawn within the lim-
itations of this study:

The self-perceived confidence of dental students in per-
forming orthodontic clinical tasks is moderately corre-
lated with their GSE. Other factors such as the number of
orthodontic cases the students are exposed to and differ-
ent types of teaching methods seem to exert a greater in-
fluence on student confidence.

Supplementary Material

Supplementary material(s) is available here [To read
supplementary materials, please refer to the journal web-
site and open PDF/HTML].
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