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Final Year Dental Students’ Self-Assessed Confidence in General Dentistry

Abstract

Background: Self-assessment is an important introspective skill that dental professionals
will utilise throughout their professional career. Its value lies in its ability to help individuals
identify areas of strengths and weakness, and subsequently seek further development of
professional skills where needed. The aim of this study was to investigate the correlation
between self-assessed confidence and the assessment grade of final-year dental students
based on the professional attributes and competencies of newly qualified dentists outlined by

the Australian Dental Council (ADC).

Methods: Ethical approval was obtained prior to distribution of a questionnaire with 45
statements to final year dental students. The survey was created based on the learning
outcomes of the ADC guidelines in the domains of ‘scientific and clinical knowledge’ and
‘patient care’. Participants indicated their level of self-assessed confidence by marking ‘X’ on
a visual analogue scale (VAS) from zero (‘No Confidence’) to 10 cm (‘Very Confident’). The

assessment grade was based on OSCE, viva voce, case report and written paper.

Results: A total of 58 (71.6%) dental students participated in the survey. The reported self-

assessed confidence over two domains were, under ‘patient care’: clinical information
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gathering 8.92+1.07cm (range=3.94-10.0cm: n=58; 100%), clinical diagnosis and
management planning 8.26+1.34cm (range=0.50-9.95cm: n=55; 94.8%), clinical treatment
and evaluation, 6.07+1.69cm (range=0—-10.00cm: n=55; 94.8%), and ‘scientific and clinical
knowledge’: 6.98+1.58cm (range=0—-10.00cm: n=58; 100.0%). Within these categories, high
confidence was reported for routine dental care (caries management and preventive care)
while lower confidence was reported for the management of oral medicine and pathologies,
dental emergencies, trauma, paediatric dentistry and prosthodontics. Correlation between the
assessment grade and the overall score of self-assessed confidence is low positive (r=0.225)

and not statistically significant (n=46; p=0.132, Spearman’sp).
Conclusions: The final-year dental students appear to have good overall self-assessed

confidence in core areas of general dentistry. However, confidence seems to be over-

estimated when compared with summative assessment.

Final Year Dental Students’ Self-Assessed Confidence in General Dentistry

Introduction
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Self-confidence is defined by Oxford Dictionary as “a feeling of trust in one’s abilities,
qualities and judgement”. Self-assessment is an important lifelong introspective skill that
dental practitioners are trained to have and utilise continually throughout their professional
career.' As with medical education, * the ability to self-assess one’s clinical skills and
identify gaps in knowledge is an essential skill developed during dental training both at
Bachelor and Specialist level training. In Australia, it is a legal requirement for qualified
dental professionals to undergo continuing professional development (CPD) activities to
develop the personal and professional qualities required throughout the dental practitioners’
careers. The skills developed to accurately identify their learning needs (gaps in knowledge)
during their professional training will assist dentists choose appropriate CPD courses to

further develop their careers.

Training in self-assessment is incorporated into the dental curriculum during practice
especially through reflection and maintenance of clinical logs. Gordon® has described self-
assessment as learners being able to evaluate their own work according to set standards or
criteria.” A systematic review of pre-doctoral dental and dental hygiene students,
recommended training students to self-evaluate their work using the same form in pre-clinical
and clinical environments, preferably throughout the curriculum.® Burrows® discussed the
benefits and pitfalls of self-assessment in undergraduate dental education and concluded that
teachers and students should receive training to develop skills in its use. Key feature of an
adult learner is the ability to construct, perform, implement and self-assess his/her own
learning.” Knowles theory of andragogy advocates six core principles in adult learning that
accounts for learner’s; i) need to know, ii) self-concept (self-directed), iii) prior experience,
1v) readiness to learn, v) orientation to learn (problem based) and vi) motivation to learn
(internal).® Dental education incorporate these adult learner attributes into the curriculum

design.’

In dentistry, the dental regulatory body in each country sets accreditation standards (learning
outcomes) for dental training to ensure a newly qualified dental graduate is capable of
providing high quality dental care to patients. The Australian Dental Council (ADC) is
designated by the Dental Board of Australia (DBA) as the accreditation authority for the
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Australian dental profession and has produced professional attributes and competencies of the
newly qualified dentist'® that lists 6 domains: ‘professionalism’, ‘communication and social
skills’, ‘critical thinking’, ‘health promotion’, ‘scientific and clinical knowledge’, and
‘patient care’. To date, there are three studies available on Australian dental students on their
work preparedness,'' self-assessed confidence in managing cultural diverse patients'? and
five-year following post-graduation on their preparedness to practice.''" These studies
utilised questionnaires that were constructed based on each school’s curriculum instead of
registration guidelines set by ADC, hence assessed different aspects of clinical practice. None
of these studies measured the self-assessed confidence with an objective external assessment.
Self-assessment alone is not a reliable measure of true clinical competence' '* and even when
it is measured against external assessments,” the accuracy may differ due to the variability of

study designs " and the cohort of students.'®

Hence, the aim of this study was to investigate global self-assessed confidence of final year
dental students in general dentistry, based on ADC competencies of the newly qualified
dentist in two key domains: scientific and clinical knowledge, and patient care, and correlate

to performance of basic clinical skills as assessed by summative assessment.

Materials and Methods

The sample population was the final year graduate students from the Doctor of Dental
Surgery (DDS) program at the University of Melbourne. A questionnaire was developed
containing 45 ADC-based learning outcome statements to assess students’ perception of their
level of self-confidence. The learning outcome statements from two domains were extracted
in verbatim from the ADC guidelines (28). Two domains of interest were Scientific and
Clinical Knowledge and Patient Care. Patient Care domain comprised of three subcategories:
1) Clinical information gathering, i1) Clinical diagnosis and management planning and iii)
Clinical treatment and evaluation. ADC domains and subcategory titles were excluded from
the questionnaire to minimise bias in responses. The survey was conducted in the last week

of the four-year DDS program.
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A visual analog scale (VAS) was utilised to record responses with VAS score > 5 indicated
higher confidence while VAS scores < 5 indicated lacking confidence.'”'® An example was
illustrated in Figure 1. The length of the VAS scale was measured from ‘0’ to the mark ‘X’

by two researchers who used the same ruler to ensure standardisation.

The questionnaire, plain language statement (PLS) and consent forms were submitted to the
ethics committee, Human Ethics Advisory Group (HEAG) for ethical approval (ID: 1545954).
A pilot study was conducted prior to data collection. No significant issues were identified;

minor modifications were made to clarify survey instructions.

The PLS was subsequently distributed by the researchers to participants a week prior to data
collection. On the day of the survey, a third party was involved in obtaining consent,
questionnaire administration, coding and collection to maintain anonymity of responses. Each
survey was given a unique code which could later be used to link students’ theoretical results.
Only the third party had access to the coding as the researchers were blinded and provided
with the anonymised questionnaires for data analysis. On completion of the data extraction,
10% of the samples were reassessed after a week to calculated inter-examiner reliability.

Data was analysed using descriptive statistics via SPSS (v24.0).

The external assessment was the summative final year assessment which comprised of OSCE,
treatment planning and case presentation assessment grades. These grades were used as a
global representation of the basic clinical skills acquired (ADC domains chosen: Scientific
and Clinical Knowledge and Patient Care). After the completion of the end of year exams,

the third party provided anonymised theoretical grades to the researchers for analysis.
The global self-assessed confidence of students was correlated to their summative assessment
to examine the accuracy of student’s perception of their clinical competency. A standard

procedure of correlation for effect size was used.'” ** To determine the direction of likely

inaccuracy of confidence, the two means were compared.

Results
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A total of 72% (n=58/81) of final year dental students responded to the survey. 54
participants fully completed surveys and 4 partially completed surveys were collected and
analysed. Inter-examiner reliability between the two investigators was excellent (intra-class
correlation coefficient=0.999), indicating near-identical measurements. The Cronbach a
coefficient for the categories clinical information gathering, diagnosis and management
planning, clinical treatment and evaluation, and scientific and clinical knowledge were

reported to be 0.917, 0.815, 0.845 and 0.838 respectively, indicating excellent consistency.

The data distribution was skewed. Hence, median values for VAS were used in the analysis.
The overall self-assessed confidence was determined by using the combined responses within
each domain. The overall self-assessed confidence was positive, with median VAS values
ranging between 6.07 and 8.92 cm for all four categories (Figure 2). This indicates that the
cohort of dental students demonstrated a positive confidence (median VAS > 5) in all

assessed domains, attaining median VAS scores of 6.07 (£1.69) to 8.92 (+1.58) (Figure 2).

Students demonstrated the highest levels of confidence (median VAS=9.87cm) in ‘Clinical
information gathering” (Table 1). The analysis indicated that 100% of participants
demonstrated confidence in recognising their limitations in treating patients and referring
them appropriately (median VAS=8.84cm), maintaining an accurate, consistent and legible
records (median VAS=8.50cm), and recognising the importance of identifying both the
patient and the intended site for a procedure before undertaking treatment (median
VAS=9.87cm). 98% of students (n=57) felt confident in their ability to obtain comprehensive
medical history (median VAS=9.24cm) and to perform an appropriate physical examination,
interpret findings and organise further investigations to arrive at an appropriate diagnosis
(median VAS=8.92cm). 97% of students (n=56) were confident in selecting, understanding

and interpreting appropriate diagnostic procedures and tests (median VAS=8.51cm).

In the ‘Diagnosis and management planning’ category, more than 83% of the participants
showed confidence in 15 of 18 learning outcomes, with median VAS ranging from 5.60 to
9.38 in these domains as indicated in Table 2. However, only 69% of students were confident
in diagnosing oral mucosal diseases (median VAS=5.60cm), which was the lowest score

obtained in this category.
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Students demonstrated the lowest confidence in the domain of ‘Clinical treatment and
evaluation’. In this category, less than 50% of dental students were confident that they were
competent at managing common oral mucosal diseases, managing developmental or acquired
dentoalveolar abnormalities of dentitions, managing conditions requiring minor surgical
procedures of the hard and soft tissues, and applying appropriate pharmaceutical agents to
support treatment (median VAS= 4.85 - 5.00) as indicated in Table 3. The highest confidence
reported in the ‘clinical treatment and evaluation” was carious and non-carious management
(%on VAS >5 = 98%; n= 56; median VAS=8.82cm). Lower confidence was reported in
managing patients with prosthetic needs or minor surgical interventions (%n VAS >5 = 53%;
n=57; median VAS=5.00cm). Importantly, borderline confidence was reported in less
commonly practiced procedures such as the management of emergency situations involving

orofacial pain (%n VAS >5 = 54%; n=56; median VAS = 5.00cm).

For ‘scientific and clinical knowledge’, more than 71% of participants reported confidence in
all the learning outcomes in this category as illustrated in Table 4. While 89% of students are
confident in applying the scientific principles of sterilisation, disinfection and antisepsis, and
cross infection control (median VAS=7.99cm), only 71% of final year students are confident
in preventing, diagnosing and treating anomalies and diseases of the teeth, mouth, jaws and

associated tissues (median VAS=5.96cm).

Correlation between global self-assessed confidence and external assessment was
investigated. The theoretical grade (0-100%) was scaled to match the VAS range (1-10). Out
of 80 students, 58 participated in this survey and 46 global self-assess confidence surveys
were matched with their theoretical grades. Four returned questionnaires were partially
completed which were excluded from the comparison. Eight final assessment grades were
either incomplete or not available at the time of analysis. Therefore, the cases available for
comparison were only 46. Because of the skewness of the two variables, rank order
correlation (Spearman’s p) was selected. Correlation between students’ global self-assessed
confidence and their summative assessment was low positive (r = 0.225, p=0.132) which
indicates that dental students were able to self-assess their skills but at a level lower than
typical according to the generally accepted effect size threshold.'®*° Self-assessed confidence
appears to be over-estimated as the median global self-assessed confidence exceeds median

summative assessment (Table 5).
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Discussion

The DDS program is a professional postgraduate degree of 4 years duration. The entry to the
program requires a Bachelor degree in Science or Biomedical Science. The DDS program
provides learning and teaching based on the best current evidence available by drawing upon
clinical and academic expertise within the School, the wider University, and clinical affiliates
from the profession. Students develop knowledge of basic sciences, plaque related diseases
and preclinical dentistry skills during the first year. Students systematically develop clinical
skills during 2nd and 3rd year of the program using an evidence-based approach to learning.
Final (4th) year is mainly learning through clinical training, in preparation for independent
clinical practice upon graduation. The curriculum of the final year is designed to align the
Intended Learning Outcomes (ILOs), learning tasks and assessments. ILOs are matched to
the ADC graduate attributes. During the final year students maintain a ‘patient log’ consisting
of self-assessment and assessment from the clinical supervisor. Students also write a
reflective report describing a patient management process. These are both formative

assessments and students are provided with assessment criteria and rubrics.

The scaling method selected was an ordinal numerical estimation method to rate the students’
perception of self-confidence.”’ VAS was selected over Likert scale, as student perception
was subjective, the method was sensitive to small changes, easy to administer (researcher)
and use (participant) especially with clear points representing ‘no confidence’, ‘confident’

21, 22

and ‘very confident’, good reliability and validity, allowed comparison with other

18, 23, 24 22

studies' " and use of numerical data for statistical analysis.*" The main
disadvantages for psychosocial research was the subjective nature of the assessment.”"** The
final year students were selected for the global self-assessment of their clinical skills and the
survey was administered on the last week of their 4-year-program. At this stage, students had
completed their clinical training and were preparing for the exit examination which consisted
of OSCE, treatment planning and case presentation. This timing of the survey was chosen to

capture accurate self-assessment.

ADC’s competencies'® were formulated in consultation with dental experts, and as such a
principal component analysis for the two examined domains in the questionnaire was not
needed. The questionnaires were adopted from the ADC document, in verbatim, in relation to

the learning outcomes of general dentistry. Although the questionnaire was pre-tested to
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assess comprehension, clarity of the questions and obtain feedback to improve the
questionnaire prior to distribution, however, some statements were quite general
encompassing a wide range of practices/specialties within which student may have had
differing confidence levels. This could create uncertainties when students may have been
confident in one aspect but not in the others. For example, the statement “How confident are
you in managing patients with prosthodontic needs, including the provision of fixed, patient
removable and implant prosthesis?” which is broad and open to interpretation. Therefore,
further investigations into specific areas would be beneficial in particular Clinical treatment

and evaluation where lower self-assessed confidence was reported.

In the systematic review by Davis and colleagues'® on correlation between self-assessed
confidence and observed competency, 13 studies showed no, little or inverse association®> ¢
while 7 were positive.””*"*"*! Gordon® reported correlation ranging from r=0.02-0.65 in the
health profession. Blanch-Hartigan'® presented a meta-analysis of studies that correlated
student’s self-assessment with external objective assessment. It was found that students were
able to accurately self-assess their clinical performance in the later years (i.e. final year) and
tend to reduce over-estimation of self-assessment when compared to objective external
assessment. As a summary outcome, the meta-analysis reported mean correlation r = 0.21
indicating that students were able to self-assess with limited accuracy. This reported r value
of 0.21 can be taken as a threshold for health sciences. The present study (n=46) reported a
low positive correlation (r=0.225). However, it compares with the threshold of 0.21'

indicating self-assessment with limited accuracy. There is a tendency for over-estimation of

self-assessed confidence.

When analysing group data, some established limitations must be considered. Firstly, weaker
students often lack the ability to self-assess and self-reflect accurately, tending to

overestimate their ability," **

therefore, malalignment occurs between their perception with
that of the educator. Weaker students lack the metacognitive skills to identify gaps in
knowledge and incompetencies within themselves and others* leading to the poor ability to
self-directed learning. To compound the problem further, the lack of metacognitive skills
causes difficulties in accepting feedback which is essential for improvement. Some students
may not either be aware or worse may not agree that gaps in knowledge exists.* Conversely,

4,42

high achieving students tend to underestimate their self-assessed competencies” "~. The two
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differing groups of students (over- and underestimation) within group analysis, may lead to

poor correlation between global self-assessment and external assessment.

In addition to gender, other factors that contribute to differences in individual self-assessment
ability include insight and cultural differences while external factors that may affect ability to
self-assess include purpose of the task and whether assessment is cognitive (theoretical) or
skill based." As the ability to self-assess is critical in a health professional, these skills will
need to be developed by incorporating learning tasks into the dental curriculum. Learning
tasks can be developed for specific clinical skills taught: i) video feedback and benchmarking
i) video and verbal feedback iii) instruction (printed, video and hand-on) iv) more clinical

practice v) clinical skill stage (novice, advance beginner, competent, proficient, expert).'

In general, dental students have reported high self-assessed confidence in examination and
diagnosis, preventative care (oral health education, fissure sealants, preventative resin
restoration and scaling and polishing), caries diagnosis and management, restorative care in
anterior and posterior teeth and periodontal diagnosis and management'”~ '* ***_ These are
clinical procedures students have more exposure to in their training and able to acquire
clinical competence which is reflected in their self-assessed confidence. The results of this
study were in agreement with other researchers. The highest levels of self-assessed
confidence in ‘clinical information gathering’ (median VAS=8.92cm), followed by ‘diagnosis
and management planning’ (median VAS=8.26cm), ‘scientific and clinical knowledge’
(median VAS=6.98) and the lowest level was ‘clinical treatment and evaluation’ (median
VAS=6.07). The early introduction of these oral diseases in the dental curriculum and
continuous revisitation of these topics throughout the course through clinical and theoretical
avenues may explain the relatively high level of confidence that students have in managing
them. This is consistent with findings from Karaharju-Suvanto and colleagues,’’ where a
large majority of students found that their dental course provided them with appropriate and
even excessive education in cariology and periodontology. The heavy focus on these topics
across dental schools may be attributed to the fact that dental caries and periodontal disease
are within the most common health problems globally48 and among the top five most

prevalent health problems in Australia.*

Conversely, lower self-assessed confidence was observed in more complex treatment such as
managing medical emergencies, oral medicine and pathology, minor oral surgery,

prosthodontics, interceptive orthodontics, paediatric dentistry,***” dental trauma,'” '® 46
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vital tooth bleaching,” and molar endodontics*®. This trend was also noted with the present
study. It is important to note that the goal of the graduate dental curriculum is to provide
basic training in all dental specialties (e.g. dento-alveolar trauma, dental emergency
management, paediatrics, oral medicine and surgery, prosthodontics) via theoretical
knowledge and some clinical exposure. A general dentist is expected to be competent in
diagnosis and management of simple procedures in these areas. With increased clinical
practice and mentorship, their general clinical skill will increase. However, dentists will need
to decide whether a procedure is within their capabilities, otherwise timely referral to the
appropriate specialty is needed. It is critical for general dentists to understand their clinical
limitations and work within their scope of practice to ensure the highest quality of care is

provided to the patient.

The management of emergency dental trauma are commonly treated in a general practice
setting and require immediate and effective management by the dentist. Lack of self-assessed
confidence in dental emergency management is problematic as mismanagement can lead to
irreversible complications with long term effects to the patient and family. Expectedly, due to
the acute nature of emergencies, dental students do not gain adequate experience in dental
trauma management and are thus poorly equipped to manage such cases, even towards the

end of their training as a dental student.'”'® 4>

Increased student observation in emergency
clinics and the adoption of case-based learning or using virtual stimulated patients may be
especially beneficial towards improving self-assessed confidence in this area due to the

. . . . . 17.1
aforementioned unpredictable nature of presentation of such cases in real time.'” '*>

Conclusion

Within the limitations of this study, the final year dental students demonstrated reasonable
confidence in clinical skills in general dentistry. Higher confidence levels were demonstrated
for clinical information gathering, and diagnosis and management planning, followed by
scientific knowledge, clinical treatment and evaluation. The correlation between global self-
assessed confidence and their summative assessment was low positive (r = 0.225) and self-

assessment was over-estimated.

This article is protected by copyright. All rights reserved



References

10.

11.

12.

Colthart I, Bagnall G, Evans A, et al. The effectiveness of self-assessment on the
identification of learner needs, learner activity, and impact on clinical practice: Beme
guide no. 10. Med Teach 2008: 30: 124-145.

Eva KW and Regehr G. Self-assessment in the health professions: A reformulation
and research agenda. Acad Med 2005: 80: S46-54.

Epstein RM. Assessment in medical education. N Engl J Med 2007: 356: 387-396.
Gordon MJ. A review of the validity and accuracy of self-assessments in health
professions training. Acad Med 1991: 66: 762-769.

Burrows RS. Understanding self-assessment in undergraduate dental education. Br
Dent J 2018: 224: 897-900.

Mays KA and Branch-Mays GL. A systematic review of the use of self-assessment in
preclinical and clinical dental education. J Dent Educ 2016: 80: 902-913.

Mott VW and Lohr KD. Co-constructed curricula: An adult learning perspective. In:
Wang VX, Bryan VC, eds. Andragogical and pedagogical methods for curriculum
and program development. Hershey, PA:IGI Global, 2014: 81-100.

Knowles MS, Elwood F, Holton I and Swanson RA. The adult learner: The definitive
classic in adult education and human resource development: Routledge, 2015.

Ten Cate O. Competency-based medical education and its competency frameworks.
In: Mulder M, ed. Competence-based vocational and professional education-bridging
the worlds of work and education. Wageningen, Netherlands: Springer Nature, 2016:
903-930.

Australian Dental Council. Professional attributes and competencies of the newly
qualified dentist. East Melbourne:ADC, 2010.

Manakil J and George R. Self-perceived work preparedness of the graduating dental
students. Eur J Dent Educ 2013: 17: 101-105.

Marino R, Morgan M, Hawthorne L and Ismail M. Self-reported cultural skills from
dental students and graduates from melbourne, australia. Eur J Dent Educ 2013: 17:

el59-165.

This article is protected by copyright. All rights reserved



13.

14.

15.

16.

17.

18.

19.
20.

21.

22.

23.

24.

25.

Arena G, Kruger E, Holley D, Millar S and Tennant M. Western australian dental
graduates' perception of preparedness to practice: A five-year follow-up. J Dent Educ
2007: 71: 1217-1222.

Davis DA, Mazmanian PE, Fordis M, Van Harrison R, Thorpe KE and Perrier L.
Accuracy of physician self-assessment compared with observed measures of
competence: A systematic review. JAMA 2006: 296: 1094-1102.

Falchikov N and Boud D. Student self-assessment in higher education: A meta-
analysis. Rev Educ Res 1989: 59: 395-430.

Blanch-Hartigan D. Medical students' self-assessment of performance: Results from
three meta-analyses. Patient Educ Couns 2011: 84: 3-9.

Rodd HD, Farman M, Albadri S and Mackie IC. Undergraduate experience and self-
assessed confidence in paediatric dentistry: Comparison of three uk dental schools. Br
Dent J 2010: 208: 221-225.

Wong SWY, Wong XQ, Vaithilingam RD and Rajan S. Dental undergraduates’ self-
assessed confidence in paediatric dentistry. Annals of Dentistry 2015: 22: 22-30.
Cohen J. A power primer. Psychol Bull 1992: 112: 155-159.

Kraemer HC, Morgan GA, Leech NI, Gliner JA, Vaske JJ and Harmon RJ. Measures
of clinical significance. ] Am Acad Child Adolesc Psychiatry 2003: 42: 1524-1529.
McCormack HM, Horne DJ and Sheather S. Clinical applications of visual analogue
scales: A critical review. Psychol Med 1988: 18: 1007-1019.

Hasson D and Arnetz BB. Validation and findings comparing vas vs likert scales for
psychosocial measurements. International Electronic Journal of Health Education
2005: 8: 178-192.

Sonbol HN, Abu-Ghazaleh SB and Al-Bitar ZB. Undergraduate experience and self-
assessed confidence in paediatric dentistry at the university of jordan dental school.
Eur J Dent Educ 2017: 21: e126-e130.

Walley S, Bailey JR, Albadri S, Mackie IC, Gilchrist F and Rodd HD.
Undergraduates' self-reported clinical experience, confidence and perspectives of
hospital and outreach paediatric dentistry: A three-year multi-centre evaluation. Br
Dent J 2014: 216: 251-256.

Hoppe RB, Farquhar LJ, Henry R and Stoffelmayr B. Residents' attitudes towards and
skills in counseling: Using undetected standardized patients. J Gen Intern Med 1990:
5:415-420.

This article is protected by copyright. All rights reserved



26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Stern DT, Linzer M, O'Sullivan PS and Weld L. Evaluating medical residents'
literature-appraisal skills. Acad Med 1995: 70: 152-154.

Tracey JM, Arroll B, Richmond DE and Barham PM. The validity of general
practitioners' self assessment of knowledge: Cross sectional study. BMJ 1997: 315:
1426-1428.

Johnson D and Cujec B. Comparison of self, nurse, and physician assessment of
residents rotating through an intensive care unit. Crit Care Med 1998: 26: 1811-1816.
Fox RA, Ingham Clark CL, Scotland AD and Dacre JE. A study of pre-registration
house officers' clinical skills. Med Educ 2000: 34: 1007-1012.

Young JM, Glasziou P and Ward JE. General practitioners' self ratings of skills in
evidence based medicine: Validation study. BMJ 2002: 324: 950-951.

Biernat K, Simpson D, Duthie E, Jr., Bragg D and London R. Primary care residents
self assessment skills in dementia. Adv Health Sci Educ Theory Pract 2003: 8: 105-
110.

Claridge JA, Calland JF, Chandrasekhara V, Young JS, Sanfey H and Schirmer BD.
Comparing resident measurements to attending surgeon self-perceptions of surgical
educators. Am J Surg 2003: 185: 323-327.

Amery J and Lapwood S. A study into the educational needs of children's hospice
doctors: A descriptive quantitative and qualitative survey. Palliat Med 2004: 18: 727-
733.

Parker RW, Alford C and Passmore C. Can family medicine residents predict their
performance on the in-training examination? Fam Med 2004: 36: 705-709.

Barnsley L, Lyon PM, Ralston SJ, et al. Clinical skills in junior medical officers: A
comparison of self-reported confidence and observed competence. Med Educ 2004:
38:358-367.

Leopold SS, Morgan HD, Kadel NJ, Gardner GC, Schaad DC and Wolf FM. Impact
of educational intervention on confidence and competence in the performance of a
simple surgical task. J Bone Joint Surg Am 2005: 87: 1031-1037.

Ireton HR and Sherman M. Self-rating of graduating family practice residents'
psychological medicine abilities. Fam Prac Res 1988: 7: 236-244.

Robbins JM, Kirmayer LJ, Cathebras P, Yaffe MJ and Dworkind M. Physician
characteristics and the recognition of depression and anxiety in primary care. Med

Care 1994: 32: 795-812.

This article is protected by copyright. All rights reserved



39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

Paradise JE, Finkel MA, Beiser AS, Berenson AB, Greenberg DB and Winter MR.
Assessments of girl's genital findings and the likelihood of sexual abuse: Agreement
among physicians self-rated as skilled. Arch Pediatr Adolesc Med 1997: 151: 883-891.
Fernandez A, Schillinger D, Grumbach K, et al. Physician language ability and
cultural competence. An exploratory study of communication with spanish-speaking
patients. J Gen Intern Med 2004: 19: 167-174.

Woods R, McCarthy T, Barry MA and Mahon B. Diagnosing smallpox: Would you
know it if you saw it? Biosecur Bioterror 2004: 2: 157-163.

Lee C, Asher SR, Chutinan S, Gallucci GO and Ohyama H. The relationship between
dental students' assessment ability and preclinical and academic performance in
operative dentistry. J Dent Educ 2017: 81: 310-317.

Kruger J and Dunning D. Unskilled and unaware of it: How difficulties in recognizing
one's own incompetence lead to inflated self-assessments. J Pers Soc Psychol 1999:
77: 1121.

Wanigasooriya N. Student self-assessment of essential skills in dental surgery. Brit
Dent J 2004: 197: 11-14.

Honey J, Lynch CD, Burke FM and Gilmour AS. Ready for practice? A study of
confidence levels of final year dental students at cardiff university and university
college cork. Eur J Dent Educ 2011: 15: 98-103.

Gilmour AS, Welply A, Cowpe JG, Bullock AD and Jones RJ. The undergraduate
preparation of dentists: Confidence levels of final year dental students at the school of
dentistry in cardiff. Br Dent J 2016: 221: 349-354.

Karaharju-Suvanto T, Napankangas R, Koivumaki J, Pyorala E and Vinkka-Puhakka
H. Gender differences in self-assessed clinical competence--a survey of young
dentists in finland. Eur J Dent Educ 2014: 18: 234-240.

Petersen PE, Bourgeois D, Ogawa H, Estupinan-Day S and Ndiaye C. The global
burden of oral diseases and risks to oral health. Bull World Health Organ 2005: 83:
661-669.

Australian Health Ministers” Advisory Council. Oral health of australians: National
planning for oral health improvement, 2001.

Fujita Y, Shiono Y and Maki K. Knowledge of emergency management of avulsed

tooth among japanese dental students. BMC Oral Health 2014: 14: 34.

This article is protected by copyright. All rights reserved



Table 1: Descriptive analysis of dental students’ self-assessed confidence based on specific learning outcomes for clinical information gathering

Clinical Information gathering

LEARNING OUTCOMES n n (%) with Median VAS Mean VAS Range
VAS=5cm (£IQR) cm (£SD) cm cm
Recording a patient’s complete history on psychosocial, medical, oral 58 57 (98%) 9.24 (+1.59) 8.74 (+1.48) 5.00-10.00

and dental status
Performing appropriate physical examination, interpret findings and 58 57 (98%) 8.92 (+1.42) 8.58 (+1.40) 4.97-10.00
organise further investigations to arrive at an appropriate diagnosis
Recognise my own limitations. When diagnosis or treatment is beyond 58 58 (100%) 8.84 (£1.43) 8.49 (£1.41) 5.00-10.00
my skills or to confirm prescribed treatment, able to refer patients for
appropriately

Able to select appropriate clinical laboratory and other diagnostic 58 56 (97%) 8.51 (+2.34) 7.96 (+1.63) 3.94-10.00
procedures and tests. Understand their diagnostic reliability and
validity and interpret results

Maintain an accurate, consistent and legible record of patient 58 58 (100%) 8.50 (+2.10) 8.24 (+1.51) 5.00-10.00
management including referral, delegation or handover
Recognise the importance of identifying both patient and the 58 58 (100%) 9.87 (£0.96) 9.33 (%1.02) 5.00-10.00
intended site for a procedure before undertaking irreversible

treatment

VAS=visual analog scale, SD=standard deviation, IQR=interquartile range
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Table 2: Descriptive analysis of dental students’ self-assessed confidence based on specific learning outcomes for diagnosis and management planning

Diagnosis and Management Planning

LEARNING OUTCOMES

Performing an extraoral and intraoral examination appropriate to the patient, including
assessment of vital signs and the recording of those findings

Completing and recording a comprehensive examination of oral examination of oral
hard and soft tissues

Formulating and recording a comprehensive diagnosis, management and/or referral
plan which meets the needs of the patients

Proposing, discussing and agreeing treatment options that are sensitive to each
patient’s individual needs, goals and values, compatible with contemporary methods of
treatment, and congruent with an appropriate oral health care philosophy

Recognising the causes and factors that lead to dental diseases or disorders
Recognising the clinical features of oral mucosal diseases and disorders

Examining the dentition for pathology and abnormalities including dental caries,
attrition, wear, abrasion and erosion, and other damage to dental hard tissues
Identifying the location, extent, contributing factors and degree of activity of dental
caries, tooth wear and other structural or traumatic anomalies

Taking radiographs of relevance to the diagnostic tests relevant to clinical practice
Interpreting radiographic and other diagnostic tests relevant to clinical practice
Recognising the presence of systemic disease and know how the disease and its
treatment, including present medication, affect the delivery of dental care and vice

versa
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58

58

58

58

57

58

58

58

58

58
58

n (%) with

VAS=>5cm

55 (97%)

54 (93%)

56 (97%)

55 (95%)

54 (95%)

40 (69%)

54 (93%)

56 (97%)

55 (95%)

55 (95%)
42 (72%)

Median VAS

(+IQR) cm

9.00 (+1.60)

8.97 (+1.90)

8.58 (+1.93)

8.61 (x1.59)

8.65 (+1.80)

5.60 (£2.98)

9.07 (+2.05)

8.48 (+1.65)

8.95 (¥1.92)

8.63 (+2.18)
6.72 (+3.24)

Mean VAS

(£SD) cm

8.42 (+1.60)

8.53 (+1.68)

8.14 (+1.69)

8.25 (+1.58)

8.18 (+1.55)

5.89 (+2.11)

8.40 (+1.66)

8.22 (+1.56)

8.59 (+1.42)

8.18 (+1.69)
6.51 (+2.05)

Range

cm

4.96-10.00

2.64-10.00

3.53-10.00

4.04-10.00

4.91-10.00

1.54-9.91

4.48-10.00

3.86-10.00

4.94-10.00

3.96-10.00
0.50-10.00



Diagnosing abnormalities in the dental or periodontal anatomical form that compromise
periodontal health, function or aesthetics and identify conditions which require
management

Distinguishing between periodontal health and periodontal disease and identifying and
identify conditions that require management

Diagnosing, explaining and managing the deterioration and breakdown of existing
restorations

Conducting, explaining and discussing the planning of restorative, periodontic and
prosthetic dental treatment as part of comprehensive oral rehabilitation

Recognising the common impairment of function as a consequence of tooth loss
Recognising and communicating to patients the properties and risks and benefits of
dental materials and related tissue responses

Recording informed consent for all forms of treatment

VAS=visual analog scale, SD=standard deviation, IQR=interquartile range
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58

58

58

58

56
56

56

48 (79%)

53 (91%)

55 (95%)

48 (83%)

53 (95%)
49 (88%)

54 (96%)

7.97 (+4.01)

8.50 (+2.10)

8.32 (+1.97)

8.15 (+3.19)

8.20 (£2.89)
7.79 (+2.84)

9.38 (+1.88)

7.27 (+2.12)

8.16 (+1.76)

8.10 (+1.63)

7.40 (+2.18)

7.79 (+1.83)
7.46 (+1.88)

9.76 (+1.66)

2.39-10.00

3.80-10.00

2.52-10.00

1.90-10.00

2.48-10.00
2.16-10.00

1.89-10.00



Table 3: Descriptive analysis of dental students’ self-assessed confidence based on specific learning outcomes for clinical treatment and evaluation

Clinical Treatment and Evaluation

LEARNING OUTCOMES

Managing oro-facial pain, including TMJ disorders, discomfort and psychological distress

Managing periodontal disease

Managing caries and other hard tissue tooth loss

Managing pulp and peri-radicular disease and disorders

Restoring teeth and the dentition to acceptable form, function and aesthetics
Managing patients with prosthodontic needs, including the provision of fixed,
removable and implant prostheses

Treating and managing conditions requiring minor surgical procedures of hard and soft
tissues, and apply and/or prescribe appropriate pharmaceutical agents to support
treatment

Managing common oral mucosal diseases and disorders

Managing minor developmental or acquired dentoalveolar, growth related and
functional abnormalities of the primary, mixed and permanent dentition

Producing diagnostic casts, mounted with inter-occlusal records

Preventing and managing where necessary medical and dental emergency situations
encountered in clinical dental practice, including oro-facial infections and trauma to the

teeth, mouth and jaws
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n

56

56
56
58
58
57

57

58

58

58
57

n (%) with
VAS=>5cm
30 (54%)

47 (84%)
55 (98%)
49 (84%)
46 (79%)
30 (53%)

28 (49%)

26 (45%)

26 (45%)

46 (79%)
36 (61%)

Median VAS
(+IQR) cm
5.00 (+2.81)

7.79 (+3.06)
8.82 (+1.91)
7.46 (+3.68)
7.91 (+3.62)
5.00 (+3.62)

5.00 (+4.06)

4.87 (+3.20)

4.85 (+2.26)

6.89 (+3.83)
5.00 (+3.59)

Mean VAS
(£SD) cm
5.12 (+2.38)

7.44 (+2.17)
8.52 (+1.39)
7.03 (+2.11)
7.51 (+2.07)
5.50 (+2.39)

5.44 (+2.61)

5.20 (+2.47)

4.83 (+2.00)

6.72 (+2.43)
5.53 (+2.27)

Range
cm

0.05-10.00

1.70-10.00
4.95-10.00
2.08-10.00
3.28-10.00
0.99-10.00

0.72-10.00

0.79-10.00

0.81-9.20

2.28-10.00
0.00-10.00



Evaluating systematically all treatment outcomes, including information on patients, 58 45 (78%) 6.53 (£3.28) 6.68 (£1.75) 3.76-10.00
their family/carer’s satisfaction with treatment and providing and/or recommending
additional action and planning for maintenance of oral heath

Managing and evaluating psychological and behavioural factors impacting and impacted 58 42 (72%) 6.60 (£3.04) 6.43 (£2.11) 2.32-9.98

by dental and oral conditions

VAS=visual analog scale, SD=standard deviation, IQR=interquartile range
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Table 4: Descriptive analysis of dental students’ self-assessed confidence based on specific learning outcomes for scientific knowledge

Scientific Knowledge

LEARNING OUTCOMES

Understanding and applying knowledge of the scientific basis of dentistry, including the
relevant biomedical and psychosocial sciences, the mechanisms of knowledge
acquisition, scientific method and evaluation of evidence

Applying knowledge and understanding of the basic biological, medical, technical and
clinical sciences in order to recognise the difference between normal and pathological
conditions relevant to clinical dental practice

Preventing, diagnosing and treating anomalies and diseases of the teeth, mouth, jaws
and associated tissues

Selecting treatment options based on the best available information and the least
invasive therapy necessary to achieve the appropriate and favourable outcome for the
patient

Applying the scientific principles of sterilisation, disinfection and antisepsis, and cross
infection control

Working safely with ionising radiations with consideration for their effects on biological
tissues and understand and apply the regulations related to their use, including
radiation protection and dose reduction

Applying the principles of pharmacology in using therapeutics relevant to clinical dental

practice
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58

58

58

58

57

58

58

n (%) with
VAS>5cm
44 (76%)

50 (86%)

41 (71%)

55 (95%)

51 (89%)

349(84%)

44 (76%)

Median VAS
(£IQR) cm
6.09 (+2.84)

6.46 (+3.22)

5.96 (+2.81)

7.51 (+2.86)

7.99 (£3.25)

8.31 (+3.49)

6.37 (+3.31)

Mean VAS
(£SD) cm
6.23 (£2.16)

6.57 (+1.99)

6.21 (+2.04)

7.45 (+1.72)

7.33 (£2.45)

7.78 (+2.08)

6.58 (+2.09)

Range
cm

0.69-10.00

0.77-9.94

2.33-10.00

3.68-10.00

0.00-10.00

2.60-10.00

1.40-10.00



Recognising medical conditions and medications which can impact on oral health or 58 46 (79%) 7.20 (£3.39) 6.78 (£2.08) 1.34-10.00
make provision of dental treatment unsafe

VAS=visual analog scale, SD=standard deviation, IQR=interquartile range
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Table 5. Comparing students’ global self-assessed confidence with external summative assessment

Global self-assessed confidence

46

7.49 (+ 1.24)

7.6 (+ 1.80)

-0.563

Summative assessment

46

6.56 (+ 0.60)

6.6 (+ 0.70)

-0.094

0.225

0.132
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Figure 1: The 10cm visual analogue scale (VAS) utilised for the questionnaire.
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Figure 2: Boxplots showing overall self-assessed confidence in general dentistry for final year dental students.
Median VAS > Scm indicate dental students were confident.
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