{%} dentistry journal

Article

Moral Reasoning and Final-Year Undergraduate Dentistry
Students in Australia: A Cross-Sectional Questionnaire Study

Maurice J. Meade *(0, Xiangqun Ju 2(7, David Hunter ® and Lisa Jamieson

check for
updates

Academic Editor: Hans S. Malmstrom

Received: 3 September 2025
Revised: 19 October 2025
Accepted: 3 November 2025
Published: 7 November 2025

Citation: Meade, M.J.; Ju, X.; Hunter,
D.; Jamieson, L. Moral Reasoning and
Final-Year Undergraduate Dentistry
Students in Australia: A
Cross-Sectional Questionnaire Study.
Dent. J. 2025,13,523. https://
doi.org/10.3390/dj13110523

Copyright: © 2025 by the authors.
Licensee MDP], Basel, Switzerland.
This article is an open access article
distributed under the terms and
conditions of the Creative Commons
Attribution (CC BY) license

(https:/ /creativecommons.org/
licenses /by /4.0/).

2

1 Orthodontic Unit, Adelaide Dental School, University of Adelaide, Adelaide, SA 5000, Australia

2 Australian Research Centre for Population Oral Health, Adelaide Dental School, University of Adelaide,
Adelaide, SA 5000, Australia; xiangqun.ju@adelaide.edu.au (X.].); lisa.jamieson@adelaide.edu.au (L.].)

5 Adelaide Faculty of Health and Medical Sciences, University of Adelaide, Adelaide, SA 5000, Australia;
david.hunter@adelaide.edu.au

*  Correspondence: maurice.meade@adelaide.edu.au; Tel.: +61-883137534

Abstract

Background/Objectives: Proficiency in moral reasoning is essential for healthcare providers
to successfully navigate ethically challenging decision-making. It is critical that student den-
tists about to enter practice have well-developed moral reasoning skills to ensure optimal
patient care. The aim of the present study was to investigate the moral reasoning ability of
students undertaking their final year of the undergraduate Bachelor of Dental Surgery (BDS)
programme at the University of Adelaide (UofA) in Australia. Methods: Sixty-six final-
year BDS students were invited to participate in an e-survey which included the Defined
Issues Test 2 (DIT-2), a validated instrument for measuring moral reasoning. Calculated
DIT-2 scores incorporatedthe postconventional (P) score and N2 score. Data analysis of
demographic details and scores related to the DIT-2 included the use of t-tests, Mann—
Whitney and the Spearman rank correlation coefficient tests. Results: A response rate of
45.5% (n = 30) was recorded. The mean (95% CI) P and N2 scores were 37.80 (32.04, 43.56)
and 42.12 (37.72, 46.53), respectively. Scores for females and for those who had under-
taken the majority of their pre-BDS studies outside of Australia and New Zealand were
higher, but the differences were not statistically significant (p > 0.05). A Spearman Correla-
tion Coefficient test indicated that age was moderately associated (r = 0.41; 95% CI: 0.01,
0.65; p = 0.04) with N2 scores. Conclusions: Moral reasoning scores were comparable to
studies among similar cohorts conducted in other countries but were less than the scores
considered optimal for a healthcare provider to proficiently manage challenges to ethical
decision-making. Consideration should be given to the introduction of appropriate formal
training in ethics to better manage these challenges.

Keywords: moral reasoning; dental education; dental ethics

1. Introduction

Adherence to a set of standards concerning professional conduct and behaviour is a
requirement for initial and continued registration as a health practitioner with regulatory
agencies internationally [1-5]. The objective of relevant dental agencies is to ensure the
protection of the public, which is generally predicated on the principles of beneficence,
non-maleficence, autonomy, fairness and veracity [3,5-7]. Additional objectives include
the protection of the title of ‘dentist’ [2,3] and maintenance of confidence in the dental
profession [2]. In Australia, students undertaking clinical training in healthcare are also re-
quired to be registered with the country’s health professional regulatory organisation—the
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Australian Healthcare Professional Regulation Agencyand must comply with the Agency’s
Code of Conduct [3].

Agreement is lacking with regard to what constitutes professionalism in the context
of dental registrant conduct [8-12]. However, some authors contend that compliance
with sets of regulator standards may not be sufficient to guide registrants in acquiring
solutions to specific ethical challenges, and that ethical behaviour corresponds to being
able to successfully navigate ethical issues in addition to behaving professionally [10,13].
Bataglia and Bortolonza asserted that the ethical consideration of issues becomes more
sophisticated when it incorporates the contemplation and reflection of rules and not just
unquestioning acquiescence with them [14,15]. They also state that this is more likely to
occur in the presence of well-developed moral reasoning skills [14].

Moral reasoning has been defined as the mental activity that an individual undertakes
to examine moral challenges and arrive at potential answers [16]. It is a key factor in moral
behaviour [17,18]. The Defining Issues Test 2 (DIT-2) is a commonly used tool in moral
reasoning research [18-20]. It was developed to assess the psychological construct that
marks the steps employed through which individuals decide that one mode of conduct
in a specific circumstance is morally correct and another mode is morally wrong [21].
The test, which is derived from the original longer Defining Issues Test (DIT), has been
determined to be reliable and valid and employs five stories incorporating moral dilem-
mas [20,22,23]. The test requires the respondent to rate and rank a variety of statements
related to each story [20].

It appraises three lenses (schemas) that people employ in moral decision-making
and aligns with the concept that moral development concerns changes that happen in an
individual’s structure or form of thought [24]. The responses to the test can be evaluated
to calculate a score that indicates the level to which an individual schema is adopted
in moral decision-making [16]. Those individuals who adopt the Personal Interest (PI)
schema in moral decision-making concentrate on how the decision would affect them
rather than societal impact more broadly [16,18]. The decision-making of individuals
who employ the Maintaining Norms (MN) schema are informed by the importance of
acquiescence with rules and regulations and the upholding of social order [25]. Those
whose moral decision-making is through a postconventional (p) schema are considered
to have a more sophisticated approach compared with those who use the PI and MN
decision-making strategies, as decisions are based on a deeper consideration of the issue
rather than following traditional approaches to issues [16]. The N2 score is determined on
the basis of whether items related to the P schema are chosen with higher priority than
those concerning the PI or MN schemas [23,25].

Numerous studies have explored moral reasoning in individuals undertaking under-
graduate studies in clinical disciplines including medicine [26,27], pharmacy [20,28-31],
nursing [32,33] and dentistry [22,34-37]. Investigation, however, related to moral reasoning
in undergraduate dentistry students in Australia is lacking. The findings from relevant
research have the potential to inform students about their own thoughts and attitudes
about ethical decision-making. They can also guide educators regarding the teaching of
ethics during undergraduate dentistry programmes and provide the wider dental pro-
fession with information concerning the moral reasoning skillset of individuals who are
about to enter practice as qualified dentists. The aim of the present study, therefore, was
to investigate the moral reasoning scores of students undertaking their final year of the
undergraduate Bachelor of Dental Surgery (BDS) programme at the University of Adelaide
(UofA) in Australia.
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2. Materials and Methods

The UofA Human Research Ethics Committee approved the present cross-sectional
questionnaire survey (H-2024-082) which was part of a wider project regarding profession-
alism and moral reasoning in dental education in Australia. Informed consent to participate
was obtained from all the participants in the study. It was designed and developed on the
Qualtrics (Silver Lake and the Canada Pension Plan Investment Board, Seattle, DC, USA)
software facility and aimed to conform with recommendations regarding optimal survey
design and reporting [38,39]. The Strengthening the Reporting of Observational Studies in
Epidemiology (STROBE) Statement checklist for cross-sectional studies was employed to
optimise reporting of the present study [40].

2.1. Survey Instrument

The survey comprised two sections. Section 1 contained questions related to demo-
graphic details regarding respondent age, sex, country in which most of the respondent
education was undertaken prior to their BDS studies and whether English was the respon-
dent’s first language.

Section 2 consisted of the five ethical dilemmas contained within the DIT-2 [21]:

L. A parent deliberating the theft of food for his hungry family.

II. A reporter considering publication of a negative article concerning a politician cam-
paigning for election.

III. A chair of a school committee determining whether to cancel a controversial gathering.

IV. A healthcare provider deliberating whether to issue an overdose of medication to
relieve the suffering of a patient following a request by the patient to do so.

V. Students in university campaigning against an overseas policy.

The test uses a Likert-type scale for respondents to rate and rank responses to the
dilemmas. They are invited to rate 12 statements with respect to each dilemma followed
by ranking of what they consider to be the four most important. The statements do not
comprise conclusive positions regarding the dilemma but are presented as elements of
reasoning to which respondents must determine meaning. The DIT-2 questionnaire also re-
quired respondents to provide additional demographic data including information related
to their political orientation. This required the students to describe themselves as being
one of the following: ‘very conservative’, ‘somewhat conservative’, ‘neither conservative
nor liberal’, ‘somewhat liberal” or ‘very liberal’. The self-described political responses were
converted to numerical values: ['very conservative”: 5; ‘somewhat conservative”: 4; ‘neither
conservative nor liberal”: 3; ‘somewhat liberal: 2 and ‘very liberal’: 1] to enable statistical
evaluation. However, all other demographic questions including those enquiring whether
respondents were citizens of the USA and level of education, age and gender were omit-
ted from the DIT-2 questionnaire to eliminate duplication of questions and minimise the
duration of time to undertake the survey.

The DIT-2 is ‘owned’ and copyrighted by the University of Alabama, and a condition
of its use included limiting the amount of change that could be made to it [21]. How-
ever, the inclusion of two undergraduate final-year BDS students in the pre-piloting and
piloting process ensured its acceptability. The time taken to complete the survey was
approximately 25 min.

2.2. Survey Respondents

Potential respondents were 66 final-year BDS students who were within one month
of the completion of their dentistry studies at the UofA. The final-year BDS coordinator
informed the students about the presence of the survey within the university’s student
software platform on 28 October 2024, where a cover letter, information regarding, and a
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link to, the survey could be accessed. The students were reminded of the presence of the
survey on 18 November, with 30 November being the last day that students could respond
before the survey was closed. On completion of the survey, students were provided with
the opportunity to enter a prize draw for AU$250. It was not possible to link prize draw
entries with the identity of the respondents of the survey. The responses from the DIT-2
were imported into a Microsoft (Redmond, WA, USA) Excel spreadsheet and sent for
scoring to the University of Alabama. The responses from Section 1 were also imported
into a Microsoft Excel spreadsheet where the data were arranged in such a manner as to
enable alignment with the results from the University of Alabama.

2.3. Statistical Analysis

Statistical analyses were carried out using SPSS, version 27 (IBM, Armonk, NY, USA).
The Shapiro-Wilk test was used to ascertain whether the data were distributed normally.
Where data were distributed normally, means and 95% confidence intervals (Cls) were
calculated. Medians and interquartile (IQR) values were provided for non-normally dis-
tributed data. T-tests were used to determine whether there were statistical differences
between groups with normally distributed data, and Mann-Whitney tests were utilised to
identify statistically significant differences between non-normally distributed data.

The Spearman rank correlation coefficient test was then employed to determine
whether there was an association between respondents’ self-described political orientation
and the four moral reasoning schema scores—P, PI, MN and N2. The test was also used
to investigate whether there was an association between respondents” age and the four
schemata. The level of association was considered to be very strong if r values were between
£0.90 to +1; strong if r values were between £0.70 and £0.89; moderate if values were
between +£0.40 and +0.69; weak if values were between 4+0.10 and +0.39; and minimal for
values between 40.0 and 0.09 [41].

3. Results

Following exclusion of incomplete surveys from four (6.1%) respondents, a response
rate of 45.5% (n = 30) comprising 16 (53.3%) females and 14 males (46.7%) was documented.
The median (IQR) age of the sample was 23.0 (23.0, 23.5) years. There was no difference
(p= 0.66) in the median (IQR) age of female [23.0 (23.0, 26.0)] and male [23.0 (23.0, 35.0)]
respondents. Based on Yamane’s Formula, this meant that there was a 95% certainty that
the responses were within a 13% margin of error.

Twenty-two (72.3%) respondents reported that English was their first language.
Twenty-three (76.7%) responded that they had received the majority of their pre-BDS
education in Australia or New Zealand, with seven (27.7%) reporting that most of their
pre-BDS education was elsewhere.

Table 1 shows that 60% of the sample described themselves as being neither conserva-
tive nor liberal.

Table 1. Respondent description of political orientation (N = 30).

Political Orientation N %
Very conservative 1 3.3
Somewhat conservative 5 16.7
Neither conservative nor liberal 18 60.0
Somewhat liberal 4 13.3

Very liberal 2 6.7

Key. N: number; %: percentage.
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There was no difference (p = 0.83) in self-described political orientation between female
(median (IQR): 3 (3.0, 3.0)) and male (median (IQR): 3 (2.75, 3.25)) respondents.

Table 2 shows the mean (95% CI) scores for the four schemata of the DIT-2 tool. The
mean (95% CI) N2 score was 42.12 (37.72, 46.53). There were no significant differences
(p > 0.05) for any of the schemata between female and male respondents.

Table 2. Mean (95% CI) P, PI, MN and N2 scores.

DIT-2 Sex
Total Male Female *p
Mean 95% CI Mean 95% CI Mean 95% CI
P 37.80 32.04, 43.56 33.00 24.06, 41.90 42.00 34.25,49.75 0.11
PI 18.33 14.47,22.2 18.43 12.28, 24.58 18.25 12.69, 23.81 0.93
MN 39.07 32.98,45.15 43.29 34.22,52.35 35.38 26.64, 44.11 0.19
N2 42.12 37.72,46.53 39.08 32.2,45.97 44.78 38.71, 50.85 0.12

Key. CI: confidence interval. * p < 0.05 indicates statistical significance. P: Postconventional. PI: Personal Interest.
MN: Maintaining Norms. DIT: Defining Issues Test.

Table 3 shows that there was no statistically significant difference in the four schemata
scores between those who had received the majority of their pre-BDS education in Aus-
tralia/New Zealand and those whose who received it elsewhere.

Table 3. Moral reasoning scores according to where the majority of pre-BDS education was
undertaken (N = 30).

Pre-BDS Education
Schemata  Aus/Non-Aus/NZ (N = 23) Non-Aus/NZ (N =7)

Mean 95% CI Mean 95% CI *p

P 36.43 29.92,42.95 42.29 26.65, 57.92 0.39
PI 19.30 15.12,23.49 15.14 3.5,26.79 0.36
MN 39.91 32.79,47.04 36.29 20.91, 51.67 0.61
N2 41.60 36.9, 46.30 43.84 29.67, 58.02 0.67

Key. BDS: Bachelor of Dental Surgery. N = number. Aus: Australia. NZ: New Zealand. CI: confidence interval.
* p < 0.05 indicates statistical significance. P: Postconventional. PI: Personal Interest MN: Maintaining Norms.

Table 4 shows that there was no difference in the scores between those whose first
language was English and those where English was not their first language.

Table 4. Moral reasoning scores according to respondents’ first language (N = 30).

1st Language
Schemata Eng (N =22) Non-Eng (N = 8)
Mean 95% CI Mean 95% CI *p
P 37.00 29.75, 44.25 40.00 28.91, 51.09 0.65
PI 20.00 15.15, 24.85 13.75 7.73,19.77 0.15
MN 37.27 29.71,44.83 44.0 32.48,55.52 0.33
N2 40.56 34.92,46.20 46.43 39.83, 53.02 0.23

Key. N = number. 1st: First. Eng: English.: Australia. NZ: New Zealand. CI: confidence interval. * p < 0.05
indicates statistical significance. P: Postconventional. PI: Personal Interest MN: Maintaining Norms.

Table 5 shows that age was moderately associated with N2 scores.
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Table 5. Association of age and self-described political orientation with moral reasoning scores.

Schemata
P PI MN N2
r 95% CI *p r 95% CI *p r 95% CI *p r 95% CI *p
Age 0.36 —0.03, 0.63 0.06 —-0.16 —0.50,0.23 041 —-0.33 —-0.62,0.05 0.08 041 0.01, 0.65 0.04
PolOr —0.18 —0.52t00.20 034 0.02 —0.35,0.39 092 022 —0.17, 0.54 026 —0.28 —0.59,0.10 0.14

Key: P: Postconventional. PI: Personal Interest MN: Maintaining Norms. r: Rho. CI: confidence interval. * p < 0.05
indicates statistical significance. Pol Or: political orientation.

4. Discussion

This is the first study to investigate the levels of moral reasoning among undergraduate
dentistry students in Australia.

The mean (95% CI) P and N2 scores were 37.80 (32.04, 43.56) and 42.12 (37.72, 46.53),
respectively. The findings indicated that the scores for females and for those who had
undertaken the majority of their pre-BDS studies outside of Australia and New Zealand
were higher, but the differences were not statistically significant. That patients regularly
present clinicians with an ethical dilemma or problem emphasises the present study’s
relevance [42]. However, although the P and N2 scores were similar to studies among dental
students conducted in other countries, they were less than the scores considered optimal
for a healthcare provider to proficiently manage challenges to ethical decision-making.

The number of studies evaluating moral reasoning among undergraduate dentistry
students are few, and the number utilising the DIT-2 tool is fewer still. Although Rest
suggested that a P score greater than 50 indicated moral reasoning at optimal levels, what
constitutes acceptable mean P and N2 scores among tested cohorts has not been definitively
established [43]. A recent study by Gungordu et al. [16], however, has provided normative
information related to over 73,000 tested individuals in investigations published between
2011 and 2020. In addition, comparison with other undergraduate clinical healthcare disci-
plines using the DIT and DIT-2 tools can provide additional context to the findings reported
here. The mean P and N2 scores in the present survey were 37.8 and 42.1, respectively. This
corresponded to the mean P and N2 scores of 36.1 and 35.7 in Gungordu et al.’s assessment
of data related to individuals of similar age and educational background [16]. The P score in
this study compared with P scores of 34.3 to 38.0 among first-year undergraduate dentistry
students in the US using the DIT-2 [22]. It also compared with P scores of 36.3 to 40.3 among
‘all’ undergraduate dentistry students in a Brazilian dental school and 42.3 to 52.9 among
pre-doctoral dentistry students in a US university using the DIT [35,37]. However, it was
greater than the mean P score found in final-year undergraduate pharmacy students in the
UK and was slightly higher than the 32.3 to 35.2 scores observed among medical students
in Croatia [20,27]. By contrast, P scores in the present study were less than the 43.6 to 49.0
reported in a study among nurses in Iran and 51.9 in a study investigating moral reasoning
in orthopaedic surgery residents [18,32].

Why there should be variance in scores between students in different clinical envi-
ronments is unclear. The nature of the environment in which nursing and postgraduate
medical students carry out clinical activity may have enabled more immediate confronta-
tion with issues that required deeper ethical consideration and resulted in the development
of more sophisticated moral reasoning skills [18,20,28]. In addition, the need to adhere to
regulations, protocols and rules of controlled educational and clinical environments may
have hindered the development of moral reasoning skills among undergraduate dental
and pharmacy students [27,28,44].
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The P and N2 scores were higher among females in the present study. However, the
differences did not reach significance. This replicated the findings to the study among
dentistry students in the US [22,37]. Although controversy surrounds the role of sex in
moral reasoning [45], the analysis by Gungordu et al. [16] suggests that DIT-2 P and N2
scores show minimal differences between males and females at lower educational levels, but
the differences tend to become more prominent as respondent level of education increases.

The present study found that increasing age was moderately associated with N2 scores.
This appears to be a consistent finding among young adults (the demographic of the present
study) in the literature [15,16,46], with a decline in moral reasoning being recorded in older
adults by some researchers [27,47,48]. Lee et al. speculated that this may be a result of the
exploration of behaviours by young people in their twenties who are seeking to formulate
their moral identities—a journey initiated in adolescence and continually being developed
and refined into young adulthood [46].

Formal training in ethics during their BDS studies at the UofA is limited to four hours
in the pre-clinical first year. Research, however, has indicated that the introduction of
relevant education during their clinical learning may increase moral reasoning scores.
Activities that have resulted in improved moral reasoning performance include involve-
ment in programmes focusing on equality, diversity and inclusion [49], modules that
concentrate on morally specific themes [50] or promote ethical problem-solving [51], and
extra-curricular involvement in service learning [52]. Additional approaches employed to
optimise or increase moral reasoning scores among students undergoing clinical education
include case-based learning [32,34], multiple retakes of the DIT-2 during undergraduate
programmes [53] and simulation-based teaching [33]. Care, however, is required to ensure
that the appropriate mode of teaching in ethics is chosen, as not all interventions [30]
necessarily improve moral reasoning scores among students.

The shortcomings of the present investigation require acknowledgement. The study
was limited to one university in Australia, so the findings should be applied more generally
with care. The survey response rate was disappointing and reflected the general reduction
in response rates to surveys observed in recent years and the challenges in obtaining high
numbers of respondents in surveys to which it takes approximately 25 min to complete.
Future research should consider on how to maximise response rates in surveys such as
these to ensure greater confidence in the conclusions made from participant responses.
Nevertheless, the response rate was higher than the average response rate of 44.1% in 1071
online surveys in education-related research calculated in a 2022 meta-analysis [54] and
provides baseline data for future similar investigations in Australia and elsewhere. More-
over, the cross-sectional nature of the study means that the findings relate to a ‘snapshot’
in time. Future research should involve the incorporation of longitudinal data acquisition
to determine the dynamic process of the development of moral reasoning. This, in turn,
will potentially enable evaluation of changing moral reasoning scores and behaviour as
undergraduate dentistry students transition into independent dental practice. In addition,
it is important to note that the measurement values recorded in the present investigation do
not suggest a particular standard of achieved morality but rather suggest the reasoning that
underpins the selection of behaviours in challenging circumstances that necessitate moral
reasoning [55]. Furthermore, a purported shortcoming of Kohlberg’s theory [24], from
which the DIT and DIT-2 is derived, is the assumption that a concentration on relationships
was indicative of deficiency in moral reasoning development. Prescott et al. contended,
that in this scenario, high scores at the MN level may be indicative of the acquisition of
skills essential for the provision of patient-centred and patient-focused care [28].
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A strength of the study, however, was the utility of a validated psychological instru-
ment that has high test-retest reliability [21] and satisfactory internal consistency [19] and
which has been used widely among undergraduate pharmacy, medical, law, veterinary,
nursing and dentistry students [18]. It is the first study of its kind to be conducted in the
dental domain in Australia. The findings will enable reflection on the teaching of ethics to
dentistry students within the UofA and dental schools more widely. In addition, it provides
baseline information for future research regarding moral reasoning and ethical conduct
related to dentistry students and dentists in practice.

5. Conclusions

The present study used a validated moral reasoning instrument to determine the moral
reasoning of final-year undergraduate BDS students in Australia and provided baseline
data for future pertinent investigations. The moral reasoning scores were comparable to
studies among similar cohorts conducted in other countries but were less than the scores
considered by Kohlberg to be optimal for a healthcare provider who is confronted with
ethical decision-making challenges. Moral reasoning scores were higher among females and
among those who received most of their pre-BDS education outside of Australia and New
Zealand, but the differences were not significant. There was a moderate association between
age and N2 scores. Consideration should be given to the introduction of appropriate formal
training in ethics to potentially assist in dental student management of ethical challenges.
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STROBE  Strengthening the Reporting of Observational Studies in Epidemiology
IOR Interquartile



Dent. J. 2025, 13, 523 90f 11

References

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.
25.

26.

27.

Leslie, K.; Moore, J.; Robertson, C.; Bilton, D.; Hirschkorn, K.; Langelier, M.H.; Bourgeault, I.L. Regulating health profes-
sional scopes of practice: Comparing institutional arrangements and approaches in the US, Canada, Australia and the UK.
Hum. Resour. Health 2021, 19, 15. [CrossRef]

General Dental Council. Standards for the Dental Team. Available online: https://www.gdc-uk.org/standards-
guidance/standards-and-guidance /standards-for-the-dental-team (accessed on 20 August 2025).

Dental Board of Australia. Code of Conduct. Available online: https://www.dentalboard.gov.au/codes-guidelines/policies-
codes-guidelines/code-of-conduct.aspx (accessed on 20 August 2025).

Dental Council of Ireland. Professional Behaviour and Ethical Conduct. Available online: https://www.dentalcouncil.ie/wp-
content/uploads/2023/06/Code-of-Practice-Professional-Behaviour-and-Ethical-Conduct-20220301.pdf (accessed on
20 August 2025).

Dental Council of New Zealand. Standards Framework. Available online: https://dcnz.org.nz/i-practise-in-new-
zealand /standards-framework/ (accessed on 20 August 2025).

Reid, K.I. Informed consent in dentistry. J. Law Med. Ethics 2017, 45, 77-94. [CrossRef]

Al Shammary, N.H.; Alshammari, A.K. Ethical dilemmas concerning orthodontic treatment among orthodontists in a sample
from Saudi Arabia: A pilot study. BMC Med. Ethics 2025, 26, 6. [CrossRef]

Bartlett, S.; Russ, E.; Bullock, A.; Cserzo, D.; Cowpe, J. The blurred lines of professionalism in dentistry. Br. Dent. J. 2023, 13, 1-5.
[CrossRef] [PubMed]

Trathen, A.; Gallagher, ].E. Dental professionalism: Definitions and debate. Br. Dent. J. 2009, 206, 249-253. [CrossRef] [PubMed]
Shaw, D. Ethics, professionalism and fitness to practise: Three concepts, not one. Br. Dent. ]. 2009, 207, 59-62. [CrossRef]
[PubMed]

Fricker, J.P; Kiley, M.; Townsend, G.; Trevitt, C. Professionalism: What is it, why should we have it and how can we achieve it?
Aust. Dent. |. 2011, 56, 92-96. [CrossRef]

Zijlstra-Shaw, S.; Robinson, P.G.; Roberts, T. Assessing professionalism within dental education; the need for a definition.
Eur. J. Dent. Educ. 2012, 16, €128-e136. [CrossRef]

Patrick, A.C. A review of teaching ethics in the dental curriculum: Challenges and future developments. Eur. J. Dent. Educ. 2017,
21, e114—e118. [CrossRef]

Bataglia, P.U.; Bortolanza, M.R. Formacao profissional e conceitos de moral e ética em estudantes de psicologia. Psicol. Teor. Prit.
2012, 14, 126-140.

Silva, M.E.; Morais, A.D.; Brabo, T.S. The ethical formation of undergraduate students in pedagogy in times of “gender ideology”:
A cross-sectional study using the Defining Issues Test-2 (DIT-2). Rev. Bras. Educ. 2024, 29, €290057. [CrossRef]

Gungordu, N.; Nabizadehchianeh, G.; O’Connor, E.; Ma, W.; Walker, D.I. Moral reasoning development: Norms for Defining
Issue Test-2 (DIT2). Ethics Behav. 2024, 34, 246-263. [CrossRef]

Baldwin, D.C,, Jr.; Bunch, W.H. Moral reasoning, professionalism, and the teaching of ethics to orthopaedic surgeons.
Clin. Orthop. Relat. Res. 2000, 378, 97-103. [CrossRef] [PubMed]

Bohm, K.C.; Van Heest, T.; Gioe, T.].; Agel, J.; Johnson, T.C.; Van Heest, A. Assessment of moral reasoning skills in the orthopaedic
surgery resident applicant. J. Bone Jt. Surg. Am. 2014, 96, e151. [CrossRef] [PubMed]

Marti-Vilar, M.; Escrig-Espuig, ].M.; Merino-Soto, C. A systematic review of moral reasoning measures. Curr. Psychol. 2023, 42,
1284-1298. [CrossRef]

Hanna, L.A; Gillen, J.; Hall, M. An investigation of final year pharmacy students” moral reasoning ability, and their views on
professionalism and fitness to practice panel determinations: A questionnaire study. Curr. Pharm. Teach. Learn. 2017, 9, 652—659.
[CrossRef]

Rest, J.R.; Narvaez, D.; Thoma, S.J.; Bebeau, M.]. A neo-Kohlbergian approach to morality research. J. Moral Educ. 2000, 29,
381-395. [CrossRef]

Behar-Horenstein, L.S.; Tolentino, L.A. Exploring dental student performance in moral reasoning using the defining issues test 2.
J. Dent. Educ. 2019, 83, 72-78. [CrossRef]

Choi, Y.J.; Han, H.; Bankhead, M.; Thoma, S.J. Validity study using factor analyses on the Defining Issues Test-2 in undergraduate
populations. PLoS ONE 2020, 15, e0238110. [CrossRef]

Kohlberg, L.; Hersh, R.H. Moral development: A review of the theory. Theory Pract. 1977, 16, 53-59. [CrossRef]

Rest, J.; Narvaez, D.; Bebeau, M.; Thoma, S. A neo-Kohlbergian approach: The DIT and schema theory. Educ. Psychol. Rev. 1999,
11,291-324. [CrossRef]

Akabayashi, A.; Slingsby, B.T.; Kai, I.; Nishimura, T.; Yamagishi, A. The development of a brief and objective method for
evaluating moral sensitivity and reasoning in medical students. BMIC Med. Ethics 2004, 5, 1. [CrossRef] [PubMed]

Hren, D.; Marusi¢, M.; Marusi¢, A. Regression of moral reasoning during medical education: Combined design study to evaluate
the effect of clinical study years. PLoS ONE 2011, 6, e17406. [CrossRef] [PubMed]


https://doi.org/10.1186/s12960-020-00550-3
https://www.gdc-uk.org/standards-guidance/standards-and-guidance/standards-for-the-dental-team
https://www.gdc-uk.org/standards-guidance/standards-and-guidance/standards-for-the-dental-team
https://www.dentalboard.gov.au/codes-guidelines/policies-codes-guidelines/code-of-conduct.aspx
https://www.dentalboard.gov.au/codes-guidelines/policies-codes-guidelines/code-of-conduct.aspx
https://www.dentalcouncil.ie/wp-content/uploads/2023/06/Code-of-Practice-Professional-Behaviour-and-Ethical-Conduct-20220301.pdf
https://www.dentalcouncil.ie/wp-content/uploads/2023/06/Code-of-Practice-Professional-Behaviour-and-Ethical-Conduct-20220301.pdf
https://dcnz.org.nz/i-practise-in-new-zealand/standards-framework/
https://dcnz.org.nz/i-practise-in-new-zealand/standards-framework/
https://doi.org/10.1177/1073110517703102
https://doi.org/10.1186/s12910-024-01142-9
https://doi.org/10.1038/s41415-023-6592-0
https://www.ncbi.nlm.nih.gov/pubmed/38093029
https://doi.org/10.1038/sj.bdj.2009.164
https://www.ncbi.nlm.nih.gov/pubmed/19287419
https://doi.org/10.1038/sj.bdj.2009.606
https://www.ncbi.nlm.nih.gov/pubmed/19629106
https://doi.org/10.1111/j.1834-7819.2010.01306.x
https://doi.org/10.1111/j.1600-0579.2011.00687.x
https://doi.org/10.1111/eje.12230
https://doi.org/10.1590/s1413-24782024290057
https://doi.org/10.1080/10508422.2023.2206573
https://doi.org/10.1097/00003086-200009000-00016
https://www.ncbi.nlm.nih.gov/pubmed/10986981
https://doi.org/10.2106/JBJS.M.00706
https://www.ncbi.nlm.nih.gov/pubmed/25187595
https://doi.org/10.1007/s12144-021-01519-8
https://doi.org/10.1016/j.cptl.2017.03.016
https://doi.org/10.1080/713679390
https://doi.org/10.21815/JDE.019.009
https://doi.org/10.1371/journal.pone.0238110
https://doi.org/10.1080/00405847709542675
https://doi.org/10.1023/A:1022053215271
https://doi.org/10.1186/1472-6939-5-1
https://www.ncbi.nlm.nih.gov/pubmed/15005804
https://doi.org/10.1371/journal.pone.0017406
https://www.ncbi.nlm.nih.gov/pubmed/21479204

Dent. J. 2025, 13, 523 10 of 11

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.
44.

45.

46.

47.
48.

49.

50.

51.

52.

53.

Prescott, J.; Becket, G.; Wilson, S.E. Moral development of first-year pharmacy students in the United Kingdom.
Am. ]. Pharm. Educ. 2014, 78, 36. [CrossRef] [PubMed]

Latif, D.A. An assessment of the level of moral development of American and Canadian pharmacy students. Int. J. Pharm. Pract.
2002, 10, 153-160. [CrossRef]

DeMella, C.; Donohoe, K.; Morgan, L.; Phipps, L.; Drisaldi, A.; Forder, M. Implementation of an online ethics course into a
pharmacy curriculum. Curr. Pharm. Teach. Learn. 2017, 9, 835-840. [CrossRef]

Gallagher, C.T.; Kareem-Alliu, W.O. Measuring moral development in the pharmacy profession from undergraduate to established
practitioner: A decadal longitudinal study. Int. |. Pharm. Prac. 2023, 31, 633-637. [CrossRef]

Namadji, F.; Hemmati-Maslakpak, M.; Moradji, Y.; Ghasemzadeh, N. The effects of nursing ethics education through case-based
learning on moral reasoning among nursing students. Nurs. Midwifery Stud. 2019, 8, 85-90.

Lotfi, M.; Khani, H.; Fathi, A.; Mokhtari, M. Effect of compound education simulation and critical thinking strategies on clinical
decision making in surgical technologist students. Nurs. Mid. J. 2011, 5, 5-11.

Macpherson, I.; Arregui, M.; Marchini, L.; Giner-Tarrida, L. Analysis of moral reasoning in dentistry students through case-based
learning (CBL). J. Dent. Educ. 2022, 86, 416-424. [CrossRef]

Nacasato, R.P.; Bomfim, R.A.; De-Carli, A.D. Ethical and moral development: Aspects relating to professional training in Dentistry.
RGO Rev. Gaiich Odontol. 2016, 64, 43-49. [CrossRef]

Al-Subaihi, S.A.; Al-Jifree, H.M.; Abuznadah, W.T.; Agou, S.H. Evaluation of Moral Reasoning Skills among Dental Students in
the Makkah Region, Saudi Arabia. J. Pharm. Bioallied Sci. 2023, 15 (Suppl. S1), 5396-S402. [CrossRef] [PubMed]

You, D.; Bebeau, M.]J. Gender difference in ethical abilities of dental students. J. Dent. Educ. 2012, 76, 1137-1149. [CrossRef]
[PubMed]

Eysenbach, G. Improving the quality of Web surveys: The Checklist for Reporting Results of Internet E-Surveys (CHERRIES).
J. Med. Internet Res. 2004, 29, e34. [CrossRef] [PubMed]

Burns, K.E.; Duffett, M.; Kho, M.E.; Meade, M.O.; Adhikari, N.K.; Sinuff, T.; Cook, D.]J. A guide for the design and conduct of
self-administered surveys of clinicians. Can. Med. Assoc. J. 2008, 179, 245-252. [CrossRef]

Von Elm, E.; Altman, D.G.; Egger, M.; Pocock, S.J.; Getzsche, P.C.; Vandenbroucke, J.P. Strobe Initiative. The Strengthening
the Reporting of Observational Studies in Epidemiology (STROBE) Statement: Guidelines for reporting observational studies.
Int. ]. Surg. 2014, 12, 1495-1499. [CrossRef]

Schober, P.; Boer, C.; Schwarte, L.A. Correlation coefficients: Appropriate use and interpretation. Anesth. Analg. 2018, 126,
1763-1768. [CrossRef]

Kollemorten, I.; Strandberg, C.; Thomse, B.M.; Wiberg, O.; Windfeld-Schmidt, T.; Binder, V.; Elsborg, L.; Hendriksen, C,;
Kristensen, E.; Madsen, J.R; et al. Ethical aspects of clinical decision-making. ]. Med. Ethics 1981, 7, 67-69. [CrossRef]

Rest, J.R. Development in Judging Moral Issues; University of Minnesota Press: Minneapolis, MN, USA, 1992.

Self, D.J.; Schrader, D.E.; Baldwin Jr, D.C.; Wolinsky, F.D. The moral development of medical students: A pilot study of the
possible influence of medical education. Med. Educ. 1993, 27, 26-34. [CrossRef]

Walker, L.J. Sexism in Kohlberg’s moral psychology. In Moral Development: An Introduction; Allyn & Bacon: Boston, MA, USA,
1995; pp. 83-107.

Lee, C.T.; Padilla-Walker, L.M.; Nelson, L.]. A person-centered approach to moral motivations during emerging adulthood: Are
all forms of other-orientation adaptive? J. Moral Educ. 2015, 44, 51-63. [CrossRef]

Elm, D.R.; Nichols, M.L. An investigation of the moral reasoning of managers. J. Bus. Ethics 1993, 12, 817-833. [CrossRef]

Bigel, K.S. The ethical orientation of financial planners who are engaged in investment activities: A comparison of United States
practitioners based on professionalization and compensation sources. J. Bus. Ethics 2000, 28, 323-337. [CrossRef]

Hurtado, S.; Mayhew, M.].; Engberg, M.E. Diversity courses and students’ moral reasoning: A model of predispositions and
change. J. Moral Educ. 2012, 41, 201-224. [CrossRef]

Mayhew, M.].; King, P. How curricular content and pedagogical strategies affect moral reasoning development in college students.
J. Moral Educ. 2008, 37, 17-40. [CrossRef]

Schmidt, C.D.; McAdams, C.R.; Foster, V. Promoting the moral reasoning of undergraduate business students through a deliberate
psychological education-based classroom intervention. J. Moral Educ. 2009, 38, 315-334. [CrossRef]

Lies, ].M.; Bock, T.; Brandenberger, J.; Trozzolo, T.A. The effects of off-campus service learning on the moral reasoning of college
students. J. Moral Educ. 2012, 41, 189-199. [CrossRef]

Mayhew, M.].; Pascarella, E.T; Trolian, T.; Selznick, B. Measurements matter: Taking the DIT-2 multiple times and college students’
moral reasoning development. Res. High. Educ. 2015, 56, 378-396. [CrossRef]


https://doi.org/10.5688/ajpe78236
https://www.ncbi.nlm.nih.gov/pubmed/24672069
https://doi.org/10.1111/j.2042-7174.2002.tb00603.x
https://doi.org/10.1016/j.cptl.2017.05.001
https://doi.org/10.1093/ijpp/riad059
https://doi.org/10.1002/jdd.12830
https://doi.org/10.1590/1981-863720160001000063056
https://doi.org/10.4103/jpbs.jpbs_487_22
https://www.ncbi.nlm.nih.gov/pubmed/37654302
https://doi.org/10.1002/j.0022-0337.2012.76.9.tb05368.x
https://www.ncbi.nlm.nih.gov/pubmed/22942409
https://doi.org/10.2196/jmir.6.3.e34
https://www.ncbi.nlm.nih.gov/pubmed/15471760
https://doi.org/10.1503/cmaj.080372
https://doi.org/10.1016/j.ijsu.2014.07.013
https://doi.org/10.1213/ANE.0000000000002864
https://doi.org/10.1136/jme.7.2.67
https://doi.org/10.1111/j.1365-2923.1993.tb00225.x
https://doi.org/10.1080/03057240.2014.1002460
https://doi.org/10.1007/BF00871663
https://doi.org/10.1023/A:1006258813653
https://doi.org/10.1080/03057240.2012.670931
https://doi.org/10.1080/03057240701803668
https://doi.org/10.1080/03057240903101556
https://doi.org/10.1080/03057240.2012.669925
https://doi.org/10.1007/s11162-014-9348-5

Dent. ]. 2025, 13, 523 11 0f 11

54. Wu, M],; Zhao, K,; Fils-Aime, F. Response rates of online surveys in published research: A meta-analysis. Comput. Hum. Behav.
2022, 7, 100206. [CrossRef]

55.  Brown, S.D.; Burton, M.; Hallam, P.R,; Settle, D.J. Development of Moral and Ethical Reasoning: A Comparison of US and Interna-
tional University Students” Moral Reasoning Skills. In Third International Handbook of Globalisation, Education and Policy Research;
Springer: Berlin/Heidelberg, Germany, 2021; pp. 539-557.

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://doi.org/10.1016/j.chbr.2022.100206

	Introduction 
	Materials and Methods 
	Survey Instrument 
	Survey Respondents 
	Statistical Analysis 

	Results 
	Discussion 
	Conclusions 
	References

