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Abstract 
The evaluation of the ethics competences of university students has been one of the great objectives 
in the design of curricula, especially in the health sciences field. It is frequent to evaluate these 
competences using statistical approaches, including the development of multiple-choice test questions 
that can easily be transformed into scales, depending on the meaning of the indicators. In dentistry 
there are such essays but their scope is very limited: They are often confined to distant situations and 
framed in a system of preconceived responses. We propose an alternative evaluation method based 
on reflection of several clinical cases which incorporate moral components and answer by the 
students through an open narrative description to encourage them to express what he or she really 
thinks and decides upon the case. We have grouped the answers according to different ethics 
categories following a descriptive criterion and compared the different groups with the scores obtained 
after an objective questions test about the studied ethics cases. This approach allows us to observe 
the relationship between the students' moral reflection and their translation in isolated academic terms. 
The outcomes include the reflections and decisions of first-year Dentistry students for three years (260 
students) regarding practical cases with an ethical component, i.e. a professional error concealed by 
fear of reprisals, a professional confrontation for malpractice and an illicit business proposal for 
economic reasons. The results were compared with the scores obtained in a test of 100 true/false 
questions about the main moral aspects surrounding the dental profession. This combined 
assessment allowed to evaluate the effectiveness of the pedagogical methods used. 
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1 INTRODUCTION 
Discussions on professional ethics are frequent and increasingly require a deeper study of the 
elements of moral discernment [1]. Studies that try to determine the most problematic moral aspects of 
the profession and how to approach them from the academic perspective are also frequent [2]. This 
development acquires greater importance in the field of Dentistry, given the specific characteristics of 
this profession [3], [4]. 

The first question that arises in most debates is whether common starting point for all the 
professionals involved exists. And following it whether all professional abide by same principles, 
concepts and terms? In this sense, it is consistent that the reference point must be the concept of 
patient integrity, especially its "welfare" [5]. Nevertheless, although the principles are perfectly 
established through codes (American Dental Association, Code of Ethics for Dentists in the European 
Union, Código Español de Ética y Deontología Dental), and are known by professionals, the daily 
clinical praxis raises the question regarding whether those principles are actually applied. 
Professionals are aware that the effort to apply them cannot be legislative or codifying [6], [7]. Thus, 
the relevance of the educational dimension of dental ethics [8] along Degree, Postgraduate or Master 
curricula. It is only through education that a valid and effective model can be implemented. The efforts 
of professional associations of dentists are remarkable, but a doubt remains as to how best to convey 
these competencies [9].  

The ethical values of an individual are difficult to measure and it is not easy to evaluate the 
effectiveness of a particular pedagogical method in this area. Traditionally, concepts and moral 
reasoning used to be transmitted through programmatic texts, where memory was more exercised 
than reflection [10]. Certainly, the classical method, through memory exercises, can provide a 
structural basis for introducing moral restlessness into students, but the students are aware that a 
deeper understanding is need. To bridge this gap, it seems necessary to study new teaching and 
learning (T&L) methods that combine ethical reflection with the assimilation of concepts. 
Simultaneously, objective measures are needed to provide some evidence of the efficacy of these 
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methods [22]. This is the origin of interest in the study of practical cases and the need to resort to this 
additional elements on the suitability of the methodology of the case studies applied to the moral 
dilemma, in the dental field. 

2 METHODOLOGY 
In order to evaluate the ethical competences we start with two quantitative tools: 

a) Analysis of six practical cases, prior to lecturer delivery of the ethical theory. This analysis was 
performed following a narrative methodology and evaluated on a scale of 1 to 5 points [16]. Each case 
raised a moral question about the performance described in the case study and students were asked 
for its assessment. The cases described referred to the following moral aspects: 

1 Proposal of an illegal business to solve a precarious economic situation. Students had to argue, 
to varying degrees, whether they would accept the proposal or they would reject it, taking into 
account the circumstances, aiming to assess the degree of honesty of the decision. 

2 Concealment of a professional error, for fear of the potential professional practice retaliation that 
would entail. The students debated whether it was preferable not to make known the error or to 
expose it clearly and assume the consequences. This aims to evaluate different possibilities 
between these two extremes, and thus would assess the truthfulness in individual praxis. 

3 Professional confrontation for malpractice, in which inappropriate treatment was proposed by 
the authority of the center. The students discussed whether it was preferable to abide by the 
decision and avoid complications, or, on the contrary, defend the patient's good despite the 
risks it would entail. In this case, the moral strength of decisions could be evaluated. 

4 Deliberately caused damage for reasons of convenience and its extension as common practice 
in the profession. The students had to put forward their arguments to eradicate this practice, 
from indifference to legal denunciation, valuing their sense of justice. 

5 Human experimentation with vulnerable groups, presented in a fiction film. Students were to 
detect the errors that appeared throughout the film when the characters try to justify their 
research. This allows assessing their moral coherence with basic principles of ethics. 

6 Situation of risk to the life of a minor age patient, whose tutors refuse to accept the vital 
treatment. The students debated the reasons for intervening on the autonomy of the patient or 
his tutors, from the strict application of the law to the dialogue based on reason. In this case it is 
a question of assessing the prudence of the decisions that must be taken. 

b) Test of knowledge, composed of 100 questions of double response, made after receiving 
theoretical sessions on knowledge of General Ethics, whose score ranges from 0 to 100 marks. 

The score, both in the test and in the cases was assigned according to the consistency of the 
responses in relation to the articles of the American [17], European [18] and Spanish code [19] and 
the Human Rights Declaration. The application of various graphical analysis systems, such as the 
scatter plot, the bar graph and the radial graph, would allow the results to be clearly observed. 

3 RESULS 

3.1 Graphic analysis 
The results matrix includes the test scores and the scores of the different cases, obtained by each 
student, as well as their academic year. From these data we can relate the scores obtained in the test 
with the average score of the six cases by means of the bar graph and radial graph. The variable 
"academic year" is analyzed in a scatter plot, where the y-axis is de test scores and x-axis is the case 
average scores. 

For this, the students' scores on the knowledge test were segmented into ten discrete categories and 
related to the average scores obtained in each case for each of the ten categories (Table 1). Then, a 
relationship between the theoretical contents about ethics (by means of the test) and the students' 
ethical skills or competences (by means of the cases) was attempted. Two types of graphs are used to 
visualize it: the stacked bar diagram and the radial diagram. 
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Table 1.   Score average of cases by test´s categories. 

Test Honesty Truthfulness Strength Justice Coherence Prudence
0-10 1,0 3,0 3,0 0,0 1,0 2,0
11-20 0,5 3,0 3,0 3,0 1,0 3,0
21-30 1,7 3,0 3,0 3,0 2,7 2,3
31-40 2,1 2,3 2,8 2,8 1,1 3,2
41-50 2,0 2,9 3,0 2,4 1,4 3,2
51-60 2,4 3,1 2,9 2,5 1,2 3,1
61-70 2,5 3,2 3,3 2,4 1,5 3,5
71-80 2,7 3,0 3,1 2,6 1,6 3,6
81-90 2,9 3,4 3,2 3,0 1,6 3,7
91-100 4,0 3,7 3,9 3,6 1,7 4,5  

In the first place, we observed by the bar diagram the average scores of the different competences 
evaluated (honesty, truthfulness, strength, justice, coherence and prudence) increase as the marks 
increase in the knowledge test (Fig. 1). 

0,0

5,0

10,0

15,0

20,0

25,0

0-‐10 11-‐20 21-‐30 31-‐40 41-‐50 51-‐60 61-‐70 71-‐80 81-‐90 91-‐100

Prudence

Coherence

Justice

Strength

Truthfulness

Honesty

 
Figure 1. Accumulative score by test´s categories. Y axis, scores in test; x axis,  

accumulated score average of the cases. 

The radial diagram shows the different extent of each competency, distributed according to the degree 
of theoretical knowledge. This shows the weight of each competency in the set of cases. In general, it 
is observed that students have acquired lower scores in moral consistency and present greater weight 
owing to competences such as prudence, strength or veracity (Fig. 2) 
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Figure 2. Radial diagram of cases´s score by test's categories. 

The distribution of students according to their academic year is projected on a scatter plot that 
distributes the test scores versus the average case scores. The graph allows us to observe that in the 
academic year 2016 students acquired higher scores in both the knowledge test and the assessment 
of the cases unlike in the academic year 2015 when the opposite occurred, presenting lower scores in 
both parameters (Fig. 3) 
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Figure 3. Distribution of students by academic year in a test/cases scatter plot. Y axis, score in test of each 

student; x axis, score average of six cases of each student. 

3.2 Discussion 
The graphic analysis reveals several phenomena of interest in the assessment of students' moral 
aptitudes. 
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Firstly, as far as the analysis of the moral skills or abilities portrayed in the bar diagram, we may 
conclude a great convergence between case and knowledge test marks: a higher score in the 
knowledge test is usually accompanied by a greater score in the cases evaluation and a greater 
accumulation of marks in each test category. We interpret these results as a certain correlation 
between a better assimilation of ethical competences and the acquisition of theoretical knowledge 
about Ethics, something that has not always been evident [20]. 

The radial graph makes it possible to show the contribution of each competence to the global scoring 
of skills, with "coherence" domain being the least represented and "prudence" most representative. 
This identifies which competencies should be reinforced in posterior years, thus contributing to assess 
the effectiveness of the T&L activities [21]. 

The distribution of students according to their academic year (Fig 3) shows greater correlation of the 
knowledge/skills domains in the year 2016 cohort and lower for the year 2015 cohort. Thus, the cohort 
2016 achieved greater assimilation of ethical competencies in dentistry with respect to the previous 
one. This supports the effectiveness of analysis of cases prior to the theoretical presentations and 
provides a tool to improve T&L in successive courses [22]. 

3.3 Limitations 
The main limitation of this study refers to the narrative method that has been used to respond to 
different cases. Thus, the marking of the students’ scripts assessment may present some subjectivity. 
In addition, the lack of uniformity in the writing of the answers may be a source of bias and hinder its 
interpretation. This circumstance could affect the score assigned in each case, which could slightly 
vary the score in some assigned ratings. 

Another possible source of bias may be the ratio of male versus female students (177 women versus 
81 men), as well as their lack of professional experience and exposure to General Ethics. 

4 CONCLUSIONS 
The evaluation of ethical competencies in Dentistry is revealed as necessary for the integral training of 
the profession. The development of pedagogical tools oriented towards that end becomes essential. 
We believe that the objective assessment test on acquired knowledge, combined with the narrative 
assessment of different practical cases on moral issues, allows a more rigorous assessment of the 
acquisition of these competences. Through the case method complemented with knowledge test, we 
observed the relationship between the assimilation of theoretical ethics knowledge and the 
deployment of reasoning ethical skills. Knowledge of these data may facilitate the implementation of 
ethical competencies and the development of dental curriculum. 
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