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Validation of the criteria matrix about 
the generalist’s education in Dentistry 
Undergraduate Courses

Abstract: The generalist training planned by Brazilian National 
Curriculum Guidelines for Dentistry undergraduate courses should 
provide actions for the development of health promotion in the field of 
public health, as well as disease prevention, diagnosis, planning, and 
dental treatment in the clinical field. Considering this complexity, the 
aim of the present study was to validate dimensions and sub-dimensions 
in dentistry training, allowing the identification of the main necessary 
competences and clinical skills for the generalist practice. For this, an 
evaluation study was carried out through the Delph’s Method with the 
participation of 19 professors of Dentistry courses in Brazil working 
in the clinical area, considered “experts” in this theme. It was possible 
to identify clinical competences and skills in four dimensions and 
respective sub-dimensions: Transversal skills (biosafety, patient-team 
communication, humanization, ethical principles, dental documentation); 
Diagnosis and planning (diagnosis of dental caries, pulp and periapical 
changes, and periodontal diseases, clinical and imaging exam, and single 
treatment planning); Preventive activities (oral hygiene guidance and oral 
cancer prevention); and Dental care (anesthesia, basic oral surgery, drug 
prescription, subgingival scaling and root planing, dental restoration, 
minimally and non-invasive restoration treatment, and dental urgencies). 
The developed model represents a differentiated alternative for the 
construction of an innovative curriculum in Dentistry, aimed at the 
training of general practitioners to provide humanized, highly effective, 
and resolving care. The importance of clinical tutoring by professors on 
the essential clinical skills and abilities is highlighted in this study.
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Introduction

The National Curriculum Guidelines (DCN) for Dentistry undergraduate 
courses stipulates that students should receive a generalist, humanistic, 
critical, and reflective education, and dentists should be able to provide a 
whole-person healthcare.1 DCN recommends that dentists must be trained 
to be aware of their role and their social responsibilities as healthcare 
providers for the most prevalent health problems of the population.2

Clearly defining the term “generalist” is a challenge for everyone 
who proposes to understand and apply the DCN. According to Furtado,3 
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besides the integration of disciplines, practices, and 
knowledge inherent to a profession, the generalist 
education must be centered on family and individual 
care. Under this perspective, having knowledge of 
social sciences is imperative in healthcare education, 
which will allow professionals to analyze situations 
and define strategies for social and healthcare practices 
transformation considering specific social groups.4

The generalist should develop actions in the field 
of public health (service management and health 
promotion), while performing disease prevention, 
clinical diagnosis, and dental treatment planning 
and execution.5 According to Krieger,6 a skilled 
generalist should be able to solve 80 to 85% of the 
most prevalent oral diseases.

A generalist education in healthcare still runs into 
sociocultural obstacles such as worse job opportunities 
and lower salaries and social prestige, aspects that 
show the lack of professional appreciation and hinder 
these professionals’ employability.7

A generalist training is often seen as a preliminary 
education process that must be completed with 
specialization in the construction of a health 
professional. This profile is further defined within 
the decision-making processes, communication 
with peers and society, ability to lead change, and 
in the administrative and managerial abilities. 
The generalist formation also aims at permanent 
education in health care provision based on a 
broader sense of health, curricular integration and 
multidisciplinary work.8

However, the hegemonic pedagogical model 
perpetuates a compartmentalized and isolated content 
formation, based on the professor’s previous education 
and clinical expertise, which fragmentizes the teaching 
process, encourages the premature specialization, 
driving the generalist and the community’s needs 
apart. It would be central to lecturers to teach specific 
courses within the expanded concept of health and 
multidisciplinary integrated work, going beyond the 
technical aspects of the profession.9

The integration of dental specialties for the 
formation of a generalist still presents some limitations 
since the pedagogic culture of most Dentistry 
undergraduate courses is far from the proposal for 
an integrated curriculum.10

Likewise, the role of the process in the particular 
skills and abilities of professional education should 
extrapolate the expertise brought from clinical 
specialties in order to build a new profile grounded 
in the guidance of clinical procedures, which are 
fundamental for a professional education.4

The establishment of this referential demands 
a search for factors that outline the fundamental 
elements to be considered in the guidance of professors 
and in the making of curricula that improve the quality 
of Dental generalist programs. In addition, there 
should be monitoring of the attitude of professors, 
increasingly more limited to their specialties, and 
students, who continue to face problems at the school 
clinic where a fragmented technical knowledge is 
not solid enough to provide a solution.11

The present study had the objective to validate 
the dimensions and sub-dimensions of the 
generalist education and identify the main clinical 
skills and abilities to be developed by Dentistry 
undergraduate courses.

Methodology

The present evaluation research was characterized 
by being constituted of procedures that precede the 
evaluation process itself as of the preliminary and 
systematic exam regarding the satisfactory answers 
to a given problem situation, which supports its 
adoption in decision-making.12,13

This study aimed to answer the following 
question: “What clinical skills are essential to be 
learned by the dental students in order to fulfil the 
generalist profile proposed by the Brazilian National 
Curriculum Guidelines for Dentistry Undergraduate 
Courses?”. From this question, the authors stablished 
the dimensions of the study, which were based on 
cognitive criteria applied to clinical activities proposed 
by Pessoa and Noro.5

From the dimension’s definition, sub-dimensions 
characterized by the main clinical procedures 
developed by the students were proposed. 
Dimensions were also based on scientific literature 
and on consultation of clinical professors of the 
Dentistry course of the Federal University of Rio 
Grande do Norte.
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Dimensions and sub-dimensions were validated 
through the Delphi Method, structured in three rounds 
of consultations with experts to obtain a collective 
and qualified opinion about certain questions until 
a consensus was reached.14,15 The Delphi Method 
allows to create and validate data collection forms, 
identify professional profiles, and analyze trends 
and needs in the educational area. It is considered 
an important tool for evaluation studies and for 
educational policy planning.14

Dental professors from the clinical field, course 
evaluators from the National Institute for Educational 
Studies and Research “Anísio Teixeira” (INEP), and 
active members of the Brazilian Association of Dental 
Education (ABENO) were considered experts for the 
present study.

Experts’ consultations were conducted according to 
the Delphi Method between September and December 
2018. Each expert received a matrix containing the 
dimensions and their respective sub-dimensions to 
which they could make suggestions for improvement, 
whether by the revision of the sub-dimensions’ 
name or the indication of new ones.16 The expert 
was asked to rate each sub-dimension present in 
the matrix with a score varying from 0 to 10, where 
0 meant that the sub-dimension should be removed 
and 10 meant maximum level of importance for a 
generalist education.

To consolidate the database, the matrixes went 
through a process of verification, data cleaning and 
coding, and then stored in Microsoft Office Excel 2010 
format. The scores attributed by the experts were 
consolidated in a database and analyzed descriptively 
using the mean, median, and standard deviation. The 
most important sub-dimension had the highest mean 
and highest median. The standard deviation allowed 
to estimate the level of consensus, being inversely 
proportional to the sub-dimension regardless of the 
importance given to the factor in question.

The present research was approved by the Research 
Ethics Committee (CEP) of the Federal University 
of Rio Grande do Norte (UFRN) by the Certificate 
2,514,949. The investigation followed the bioethics 
principles present in the Resolution nº 466/12 of the 
National Commission of Ethics in Research (CONEP). 
Before data collection, the research’s goals were 

explained to the participants (“experts”), who signed 
the informed consent form.

Results

To carry out the matrix validation using the Delphi 
Method, 34 experts were invited. From these, 19 experts 
went through the three rounds of consultation. The 
matrix was initially composed of four dimensions 
(major training areas developed on the field of dental 
clinic) and 48 sub-dimensions (procedures or activities 
performed throughout the educational process).

The four validated dimensions were: a) transversal 
activities, b) diagnosis, c) preventive actions, and 
d) dental care. In the first round of the Delphi Method, 
six sub-dimensions with median ≤ 8 and mean < 8 
with standard deviation < 2 were excluded. Also, 21 
sub-dimensions with median equal to 10, mean > 9.5 
with standard deviation < 1 were validated.

In the second round, 21 sub-dimensions that were 
not validated nor excluded in the first round were 
sent to experts, who suggested some modifications. In 
this round, 10 sub-dimensions that presented median 
equal to 10, mean > 9 with standard deviation < 1.5 
were maintained. Two sub-dimensions that presented 
median equal to 8, mean ≤ 8, and standard deviation 
> 2 were excluded.

Finally, for the last round of expert consultations, 
the 9 remaining sub-dimensions were assessed. Six 
were maintained in the matrix, as they presented 
median ≥ 9.5, mean ≥ 8.5, and standard deviation < 2.

The sub-dimensions validated by the Delphi 
Method, clustered by dimension and by consultation 
round, are shown in Table 1. Similarly, the sub-
dimensions and their respective non-validated criteria 
are available in Table 2.

In the preventive actions dimension, the most 
prominent sub-dimension in the first consultation 
round was “oral hygiene instruction” (Me = 9.73; 
SD = 0.7; Md = 10). Of all sub-dimensions appraised, 
the only one that had maximum importance in this 
analysis (Me = 10; SD = 0; Md = 10) was “clinical 
exam”, which is within the diagnosis dimension. The 
sub-dimensions “anesthesia” and “dental urgencies”, 
which are both in the dental care dimension, obtained 
the highest means within their group of evaluators 
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in the first round of the Delphi Method. Both scored 
9.86, with median of 10 and standard deviations of 
0.5 and 0.3, respectively. For transversal activities, the 
most important sub-dimension (Me = 9.95; SD = 0.2; 
Md = 10) was biosafety.

Discussion

We currently have 482 operating Dental courses in 
Brazil and 75 are authorized to start their activities, 
totaling 557 courses with the possibility of offering 

Table 1. Validated sub-dimensions clustered by dimension, with their respective mean (Me), median (Md), and standard deviation (SD).

Dimension Sub-dimension Me Md SD

1st round

Transversal activities

Biosafety 9.95 10 0.2

Patient-team communication 9.77 10 0.6

Support and humanization 9.86 10 0.5

Ethical principles of dental care 9.82 10 0.4

Medical chart and documentation 9.68 10 0.8

Diagnosis

Diagnosis of dental caries 9.77 10 0.7

Diagnosis of pulp and periapical changes 9.82 10 0.5

Diagnosis of periodontal diseases 9.68 10 0.7

Clinical exam 10.00 10 0.0

Image exams 9.55 10 0.9

Singular therapeutic project 9.64 10 0.8

Preventive actions
Oral hygiene guidance 9.73 10 0.7

Oral cancer prevention 9.68 10 0.6

Dental care

Anesthesia 9.86 10 0.5

Basic oral surgery 9.68 10 0.8

Drug prescription 9.73 10 0.6

Supra and subgingival scaling and root planing 9.59 10 0.8

Restoration of permanent/deciduous tooth 9.82 10 0.6

Minimally invasive restoration treatment 9.73 10 0.7

Non-invasive restoration treatment 9.64 10 0.8

Dental urgencies 9.86 10 0.3

2nd round

Transversal activities

Ergonomics and four-handed work 9.19 10 1.18

Dental clinic management 9.33 10 1.04

Prophylaxis 9.62 10 0.58

Basic life support 9.52 10 0.85

Diagnosis
Treatment of soft tissue and oral and maxillofacial bone lesions 9.14 10 1.04

Diagnosis of malocclusions 9.00 10 1.20

Preventive actions
Fluoride as prevention 9.24 10 1.44

Deleterious habits guidance 9.33 10 1.21

Dental assistance
Fluoride therapy 9.52 10 0.85

Endodontics of permanent/deciduous teeth 9.19 10 1.05

3rd round

Transversal activities General health counseling 9 10 1.70

Diagnosis

Laboratory tests 9 9.5 1.10

Diagnosis of temporomandibular joint dysfunctions 8.7 9.5 1.58

Biopsy 8.6 10 1.98

Preventive actions Sealing of pits and fissures 8.9 10 1.67

Dental assistance Removable prosthesis 8.6 9.5 1.66
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75,417 seats (emec.mec.gov.br). These courses are 
distributed throughout the national territory, with 
greater concentration in the Southeast region. 
Such numbers allow the development of courses 
with different curricular designs, course load, and 
educational options. Thus, it is difficult to specify 
the main characteristic of these courses. However, 
courses are approved only if they have a pedagogical 
project consistent with the National Curriculum 
Guidelines, and thus the teaching is centered on the 
training of a generalist able to practice in both the 
Brazilian National Health System (one of the specific 
competences proposed in the NCG) as well as in the 
private sector (clinic, ambulatory, emergency service, 
among others).

The definition of the term “generalist” present in 
the NGC of all health courses in Brazil is not clear. 
In the present study, the term was defined based on 
the learning developed in the clinics of Dentistry 
undergraduate courses. We sought to get closer to the 
real concept by the four thematic axes, in this study 
treated as “dimensions” anchored in the clinical 
skills and abilities here defined as “sub-dimensions”.

T he e s t abl i sh me nt  of  d i me n sion s  a nd 
sub-dimensions allowed the construction of a criteria 
matrix to be appraised by experts according to the 
Delphi Method. This method is an interactive process 
that consists of successive rounds of consultation 
letting the experts review their opinions. The feedback 
was given to each participant of the evaluation 
separately from the rest of the team in each round, for 
the purpose of contrasting their criteria with that of 

the group and to allow them to change, or not, their 
oppinion. The application of the matrix required 
anonymity for the individual responses to establish 
a consensus based on the statistical processing of 
the differences and coincidences among individual 
opinions and their changes throughout the rounds16.

The Delphi Method contrasts and combines 
individual criteria and avoids undesired unilateral 
decisions by the agent as well as prevalence in 
the general agreement16. The method allowed us 
to research a group of geographically dispersed 
participants who could never, otherwise, physically 
meet to build a consensus, permitting a large number 
of experts from different regional realities.

The sub-dimensions validated after the first 
consultation round are seen as “essential” skills and 
abilities to be carried out by undergraduate students 
with a view to the generalist clinical practice. They 
should comprise fundamentally strategic elements 
within the Pedagogical Project of Dental courses, in 
order to fulfill premises established by the National 
Curriculum Guidelines.

The elements ratified in the second and third 
rounds were understood as “important” skills and 
abilities for the generalist’s training and must be 
handled differently in the definition of curriculum 
components of any Dental program, but with less 
emphasis than those validated previously.

It is suggested that the sub-dimensions that were 
not validated in the three rounds should be offered 
as optional curriculum components, complementary 
activities, research and university extension projects, 

Table 2. Non-validated sub-dimensions with their respective mean (Me), median (Md), and standard deviation (SD).

Round Sub-dimension Me Md SD

1st round

Fixed partial prosthesis 7.86 8 2.8

Treatment of soft tissue and maxillofacial bone lesions 7.77 8 1.8

Indirect restoration 7.32 8 2.7

Interceptive orthodontics 6.82 7 3.4

Dental whitening 6.73 7 2.5

Diagnosis in implantology 6.55 6 2.3

2nd round
Study method analysis 7.95 8 2.61

Periodontal surgery to enlarge clinical crown 8.0 8 2.37

3rd round

Diet counseling 8.2 8.5 2.29

Preventive orthodontics 8.4 8 1.32

Basic treatment of temporomandibular joint dysfunctions 7.9 8 2.05
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specialization, and update courses, considering that 
they did not show, according to the experts, the 
necessary approach to cover the skills and abilities 
of a generalist.

Despite being addressed simplistically in dental 
courses, transversal activities received a positive 
support by the experts, indicating the need for these 
aspects in the core of any clinical procedure.

Some items in the preventive actions’ dimension 
were not validated by the experts, probably because 
some of them (diet counselling, preventive orthodontics) 
are not much discussed yet in Dentistry courses.

Within the scope of transversal activities, biosafety 
obtained the highest importance according to the 
evaluators’ judgement. Biosafety is a pertinent topic 
to healthcare training because, besides being relevant 
to the preservation of biological integrity, it is related 
to the ethical principles of medical care, which are 
constantly overlooked in clinical practice. The social 
systems include biosafety as a practical and cognitive 
instrument whose objective is the monitoring and 
prevention of risks outlined from complex processes 
that act as risk indicators for human and environmental 
health, highlighting the systemic perspective 
between mankind/society/nature17. In the light of 
the inseparable triad health/environment/biosafety, 
the teaching of this thematic is, above all, a moral 
commitment for both higher education institutions 
and educators.

Biosafety education, besides its proven importance 
for risk control and prevention, has a social nature18, 
with a role in the development of the students’ sense 
of responsibility towards their environment and the 
sense of empathy and commitment. Of note, biosafety 
was considered an essential sub-dimension still before 
the COVID-19 pandemic.

Clinical exam, within the diagnosis dimension, 
obtained maximum importance in this analysis. 
Technically and didactically, the clinical exam is 
divided into anamnesis and physical exam of the 
patient, following the chronological sequence that 
allows the dentist to be mentally prepared to elucidate 
a case. Anamnesis is essential to identify symptoms 
of the patient, representing a subjective exchange 
process guided by the professional. The physical exam, 
on the other hand, is objective but it depends on the 

professional sensibility to perceive the signs given by 
the patient’s body to certain diseases. All information 
collected in the process must be thoroughly registered 
on an individual file in order to compose the patient’s 
legal documentation that should be accessed and 
updated after each appointment, insuring proper 
continuity and safety of the treatment.19

The validation of the “oral cancer prevention” 
sub-dimension aims to modify a disturbing reality. 
According to the National Cancer Institute “José 
Alencar Gomes da Silva”, 11,220 new cases of oral 
cancer in men and 3,500 in women were estimated 
for each year of the biennium 2018-2019 in Brazil. 
These values are equivalent to an estimated risk of 
10.86 new cases per 100,000 men and 3.28 per 100,000 
women, the 5th and 12th, respectively, most frequent 
cancer types. The evaluators’ concern is based on the 
asymptomatic nature of oral tumors in early stages, 
which may mimic common benign conditions,20 
and their early detection is key for a more favorable 
prognosis and greater chance of cure.

The evaluators indicated the high importance of 
integrating contents for the solution of an oral disease 
that is recurrent in society. The sub-dimensions of dental 
caries diagnosis, pulp and periapical changes, and 
periodontal diseases, the most common conditions in 
clinical practice, were related to conducts and processes 
that allow their diagnosis (patient-team communication, 
support and humanization, ethical principles, medical 
chart and documentation, image exams), their treatment/
rehabilitation (individual therapeutic project, dental 
urgencies, anesthesia, basic oral surgery, supra and 
subgingival scaling and root planing, restoration of 
permanent/deciduous teeth, minimally invasive and 
non-invasive restoration treatment, drug prescription), 
and their prevention (oral hygiene guidance).

Some dental care skills and abilities that are more 
specific within their thematic areas (dental whitening, 
fixed partial dental prosthesis, and treatment of 
soft tissue and maxillofacial bone lesions) were left 
out of the matrix after the first round of evaluation, 
which reinforces the thesis that the generalist dentist 
should be trained to face the most significant oral 
health problems from an epidemiology perspective.

In situations in which the students are trained 
by traditional methods of teaching, it is not wise to 
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demand different professional conducts. It is known 
that there are shortcomings in the training of healthcare 
professors that demand technical knowledge specific 
to the profession, didactic mastery, and conceptual 
understanding of the teaching processes. The 
coordination of technical and pedagogical knowledges, 
conceptualized as the pedagogical knowledge of the 
content21 is key to the training of students with scientific 
knowledge, aware of their profession’s socio-political 
function to be exerted.22

The professor’s professionalization becomes a 
challenge, and it aims to allow reorganization of the 
practices in higher education institutions, especially to 
guarantee the effectiveness of critic-reflexive education, 
integral training, knowledge composition from the 
articulation and insertion of new contents, teaching 
strategies, and creation of new curricular designs.

According to Marques et al.,23 the ethical reflexivity 
in a career is a psychological development process 
with cognitive structural support that allows a 
person to be able to prospect his decisions and life 
project and the ways to execute them. By exerting 
reflexivity, professionals can make projects and define 
strategies based thier social circumstances. Therefore, 
to think, research, and understand the training of 
professors as a space constituting the knowledge 
requires a revision of concepts and theories about 
the pedagogical practice.24

The results of the present study should not be 
confused with the validation of minimum contents, 
which could transmit the idea of a minimum 
curriculum, present in all Dentistry courses in 
the context before the NCG, which did not admit 

curriculum flexibility. Competences and abilities refer 
to the idea of mobilizing a set of cognitive resources 
(knowledge, skills, information, etc.) to resolve with 
pertinence and effectiveness different situations.25

Conclusion

The results of this study, certified by the several 
actors involved in the construction and validation 
stages, represent a differentiated alternative for the 
construction of an innovative curricula in Dentistry, 
aimed at the training of general practitioners to 
act in the perspective of humanized, effective, and 
high-quality care.

The study also highlights the challenge of professors, 
recognized in their clinical specialties, to play the role 
of tutors, assuming full responsibility for supervising 
clinical competences and abilities classified as 
“essential”, during the training of general dentists.

Therefore, suggestions for change should not be 
restricted to the methodological field but should guide 
a real transformation in the pedagogical culture of 
educational institutions. Focusing on this objective, 
studies based on the Delphi Method can contribute 
significantly, considering the scarcity of studies in 
the field of professor training and public policies in   
Brazilian education.14

The clinical courses in   Dental schools must provide 
the opportunity for the student to put into practice 
the scientific knowledge built collectively, training 
dentist that are able to meet individual and collective 
demands, with the ability to create solutions in the 
face of challenges.26
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