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Abstract. Being ergonomics a scientific discipline based on knowledge of several areas, it is important to use education 
methodologies that promote critical thinking and reflective during the educational process. The article discusses the importance
of interdisciplinarity in undergraduate courses in health care in particular in disciplines that address the ergonomics issue. The 
aspects of the introduction of new education methodologies, as well as case studies in undergraduate courses in Brazil, are 
discussed in this study. Based on the literature review conducted, some proposals for action in the interdisciplinary teaching of 
ergonomics in Physiotherapy courses are presented.  
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1.  Introduction 

Nowadays, in the globalized world, the stimulus 
to change is constant in all aspects of human life, in 
this context can include education. However, looking 
at the process of teaching in Brazilian education, it is 
clear that between stimulus and change, there is a big 
difference. The teaching process was, and still is, 
heavily based on methods of classes, in which the 
teacher adopts a position of keeper of all knowledge 
and truth on a particular subject [10][27]. The content 
is transmitted so ready, already prepared and deter-
mined by the teacher.  

This context encourages students to adopt an un-
critical habit, passive and little participation in rela-
tion to their academic learning process [27]. This 
posture is very easy to identify in academia either by 
personal observations as reported by teachers and 
students. The formation of professional higher educa-

tion has followed this pattern. Partly because of the 
lack of educational preparation of those who are 
teachers in higher education and partly by habit, 
rooted by students over the years of his educational 
background, ready to receive the information pas-
sively.

Based on these reflections is important to highlight 
the considerations of UNESCO on Education. The 
thesis defended by the report of the International 
Commission on Education for the XXI Century, be-
came part of the guiding principles of educational 
policy. Therefore, education to respond to all of their 
missions, must be organized around four fundamental 
learning, which throughout life, are in some way to 
each individual, the pillars of knowledge, which are 
[6]: 

- Learning to know, or rather acquire the 
instruments of understanding; 
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 - Learn to do in order to act upon the environment 
in which it is inserted; 

 - Learning to live together in order to participate 
and cooperate with others in all human activities and; 

 - Learning to be, that integrates the three pillars 
before.

These axes must be permanent actions aimed at 
training the student as a person and citizen [6]. 

Currently the educational directives in Brazil [2] 
has led more and more educational institutions and 
teachers, in a joint action or not, to search for meth-
odologies. These methodologies lead to the formation 
of a professional ready to meet the market demands 
and the globalized world in which we live. 

Today we find the need to break away from tradi-
tional teaching models that are widely used [9]. 
When looking at the pillars of the new education sys-
tem and considering the speed with which changes 
occur in knowledge and production, it is clear that 
interdisciplinarity is inserted as a new approach to 
teaching [9]. 

To understand the term interdisciplinarity, some 
considerations must be made, including the concept 
of discipline. Discipline is a selection of knowledge 
that are ordered with the support of a set of didactics 
and methodological procedures and the assessment of 
learning [9]. The organization of curriculums based 
on disciplines encourages fragmentation and com-
partmentalization of knowledge, making the learning 
difficult [21]. 

There are several theories and concepts involved 
in defining interdisciplinary. In this study was used 
the idea of interdisciplinarity as the interaction be-
tween two or more disciplines, which may range 
from a simple communication of ideas to the mutual 
integration of the concepts of education and research 
[7].  

Thus, the concept of discipline combined with an 
interdisciplinary perspective, promotes understanding 
that the individually curricular disciplines signify that 
knowledge makes a cut of reality, to distinguish the 
parts and not separate them [23]. Looking this way, it 
is identified that is necessary to use strategies to es-
tablish an interactive relationship between the disci-
plines, which represent the foundation of interdisci-
plinary relations. 

This proposal aims at the integration of related 
disciplines, which involves more than the exchange 
of information on objectives, content, procedures and 
bibliographies among teachers [25]. The 
implementation of interdisciplinarity requires that 
each expert or teacher beyond his own specialty, 
identifying their limits to receive contributions from 

other disciplines, on behalf of all [12]. It can be seen 
so that changes and adaptations are long processes 
that involve multiple instances of the school 
community [13]. Therefore, the actions in this regard 
are still far from representing the reality of higher 
education in Brazil [8]. 

All this context is directly reflected in the newly 
formed professional, which often finds difficult to 
solve the most demanding market requirements [20].   

Being understood ergonomics as a “scientific dis-
cipline concerned with the understanding of interac-
tions among humans and other elements of a system, 
and the profession that applies theory, principles, 
data and methods to design in order to optimize hu-
man well-being and overall system performance” 
[14], interdisciplinarity has become essential in this 
process.

For the interference of ergonomics in the 
workplace can be effective and result in improved 
well being of people and production, it is necessary 
to know several specific areas. Thus, the need to 
develop interdisciplinary teaching of ergonomics is 
due to the very formation of ergonomics as a 
profession. The content of various disciplines need to 
have communication between them. The content of 
various disciplines need to have communication 
between them. So the professional develop a more 
critical and reflective thinking about the reality of the 
community where it operates. Thus the actions will 
be most effective ergonomic. 

    The aim of this study was to address the 
importance of interdisciplinarity in teaching college-
level courses in health care, as well as lay the 
groundwork for a proposed disciplinary action in 
teaching undergraduate courses in ergonomics. 

2. Method 

The bibliography was obtained through electronic 
and print research, regardless of the time of 
publication. The papers were served on the 
international and domestic data basis:  PubMed, 
Lilacs, Scielo-Brasil and BIREME. The keywords 
used to search were: Competency-Based Education; 
Higher Education; Problem-Based Learning; 
Ergonomics; Attitudes, Practice, Physical therapy, 
Interdisciplinary Research; undergraduate, 
Interdisciplinary Communication. 

Based on this literature review was prepared a 
proposal for possible interdisciplinary actions to be 
implemented in a discipline of ergonomics to courses 
of physical therapy. 
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3. Findings and Discussion 

According to the literature review conducted, it 
was found that in Brazil, some actions are 
implemented in an effort to change the reality of 
higher education courses in health care. Such 
situations are more common in medical courses [1]. 
However, no study described this methodology in 
discipline or specialization of ergonomics. Thus 
some of these situations will be described here 
attempts to illustrate the insertion of 
interdisciplinarity in courses of the health area, and 
will subsequently be raised aspects of its integration 
in the teaching of ergonomics. 

In Brazil, between the currents educational 
theories based on criticism, the "pedagogy of 
liberation" has been the most used [2]. Some 
formation centers in the area of health insert within 
their curriculum the Problem-Based Learning (PBL) 
[22]. These methods work with problems for the 
development of teaching and learning processes [5]. 

According to Marin et al. [19], either PBL or 
pedagogy for liberation, are modalities that help to 
overcome the traditional model of education, in favor 
of a form of teaching and learning that considers the 
complexity which reality presents itself. One study 
[5] analyzed the two methods and showed that both 
may represent an innovative trend in the context of 
education in health. 

Among the successful cases, identifies the change 
in the learning process of the School of Medicine, 
Harvard University (USA) [1]. In the late 70 a diag-
nosis was done by the academic community of this 
school and the results were very similar to the current 
Brazilian reality. They found an anonymous mass of 
students being overwhelmed by fragmented informa-
tion that were transmitted in expositive classes of 
varying quality. All this, within a process that valued 
more memorization than critical thinking (ALDE-
STEIN; RAMOS, 19941 apud Aguiar[1]). In 1985, 
the medical school curriculum had changed their 
strategies to PBL, the teaching-learning process was 
student-centered and the recovery of doctor-patient 
relationship. 

It was identified that the prestige of this renowned 
school was not lost by focusing not only on research, 
but also become excellent on teaching. Among the 

                                                          
1 ALDESTEIN, J.; RAMOS, M. (1994). Searching. In: TOST-

ESON, D., ALDESTEIN, J., CARVER, S. (Ed.). New Pathways to 
Medical Education: learning to learn at Harvard Medical School. 
Cambridge (MA): Harvard University Press, p.14-29. 

results, it was found that most tutors enjoyed his 
work, although the teaching is more complex today 
than ever before. In addition, more interaction with 
students and their rapid identification of professional 
and personal development were also sources of grati-
fication for teachers [1]. 

Regarding the student, they demonstrate mastery 
in the relationship with patients, colleagues and situa-
tions-problems. In the pedagogical aspects, there is a 
balance between the biomedical base and the human-
istic training of the physician. An important point for 
this success was the creation of another academic 
career that rewards leadership and excellence in 
teaching [18]. 

Other studies have reported some successful cases 
in Brazil, as in the Medical School of Marilia 
(FAMEMA) [16], [19] and the State University of 
Londrina (UEL) at the Center for Health Sciences 
(CCS) [15][17]. These universities have started their 
processes for modifying the teaching methodology in 
the 90's. 

A survey after 13 years of implementation of new 
methodologies in FAMEMA showed that in the view 
of students, active methods stimulate the constant 
study, independence and accountability; enable the 
integration of the biopsychosocial dimensions; pre-
pare for work as a team and bring the patients and 
students near to the healthcare staff [19]. 

The curriculum change involves a series of actions 
and presents itself as a complex process, since it 
encloses the institution, teachers and students [28]. 
All this brings many challenges, such as breaking 
with traditional models of teaching and training 
health professionals with powers to recover the 
dimension of care and the relationship between 
humans [5]. 

Thus, for various reasons, the liberating education 
is not yet a reality in most cases the courses in the 
area of health in Brazil. But the difficulties of change, 
should not inhibit educators. Many movements have 
been made in individual areas or small groups, trying 
to wake up to this need. 

An example of these actions was the study of Pic-
cini et al. [24], involving the discipline of communi-
tarian medicine of the course at the Faculty of Medi-
cine, Federal University of Pelotas, Brazil. Some 
changes in the methodology of teaching of this disci-
pline have been applied. A questionnaire was used to 
assess students' cognitive skills, which were applied 
at the beginning, the middle and the end of the course. 
The values were compared between the two groups 
prior to the modification and the four classes follow-
ing the intervention. The results showed that cogni-
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tive growth in pre-intervention group was around 
20%, whereas in the post-intervention groups this 
value was 50% [24]. 

This study shows the need for deployment of in-
novative experiences to target. So that enable to test 
methods, techniques and instruments, avoiding initia-
tives that involve the whole school in processes that 
may pose a risk of failure too great or limited chanc-
es of success in real terms of transformation [24]. 
The study reinforces the importance of initial pro-
cesses within traditional curricular structures, so that 
changes can be made gradually and consistently. 

The successful application of interdisciplinary 
courses was shown in a study by a group of eighteen 
teachers considered innovative at the University of 
São Paulo (USP) [3]. 

These professors were interviewed to detail their 
innovative experiences and best explain the reasons 
why it had introduced changes to their way of teach-
ing. The author [3], put in his article several inter-
views, among them one will be highlighted: 

"... During a certain period of time I took my stu-
dents to attend the factory permanently, because I 
thought that the concepts of planning and production 
control and the questions proposed in the books were 
far from the practice, since the daily life have vari-
ables that  the book does not include (Joseph Bene-
dict Sacoman in CHAMLIAN[3] p.57)." 

This case report summarizes the idea proposed in 
this discussion. By showing that interdisciplinarity 
can lead students to a greater interaction with the 
market reality, and to develop a critical and analytical 
thinking more consistent with the new requirements.  
It is noteworthy that the actions have to happen so 
that later more appropriate attitudes will become 
reality.

Since ergonomics is a discipline that combines 
knowledge of other related areas, the problems 
appear to be very complex in most cases. Thus, if the 
training such as ergonomics, the student experience 
that inter-relationship in a practical way, the results 
of ergonomic interventions will be better and 
consequently there will be a greater recognition of 
the importance of this area. 

Thinking about it, will be presented some propos-
als for action aimed at bringing an interdisciplinary 
approach in teaching of ergonomics. 

The analysis from case studies raises some possi-
ble directions in order to implement changes in 
teaching methods [3][4][11][24][26][8] based on 
interdisciplinary. They are: 

- The practice as a basis for theoretical reflec-
tion; 

- The use of basic sciences as an ongoing com-
plement of the development of professional 
contents;  

- Lecture as a possible tool for learning; 
- Teaching focused on the needs of the commu-

nity or company; 
- To promote pro active posture in the students; 
- Assessment tools aimed to capture the knowl-

edge, skills and attitudes of students with pri-
mary goal of guiding corrections needed tra-
jectories;

- Change in the characteristics of the subjects, 
directing the student to more concrete experi-
ence of simulated or for scientific initiation;  

- Development of courses in closely with the 
needs of the labor market, or using their own 
manufacturing facilities as a classroom;  

- Overhaul of lab activities by proposing prob-
lems whose solutions are unknown even by 
their own teacher, introducing a question of 
actual research and not simulated; 

- Using an exercise program by replacing the 
single final exam; 

- Use of portfolio, making up the set produced 
in a discipline, including research reports, re-
flections of works, expectations of the course 
and the profession, self-reflection and self-
evaluation; 

- Work with small tutorial groups; 
- Conducting workshops; 
- Creation of laboratory of experiences; 
- Case studies; 
- Social movements of the course. 
Some of these actions are being implemented in a 

discipline of ergonomics in a course of physiotherapy 
in the state of São Paulo. Preliminary results have 
been very effective, based on greater participation 
and student interest in topics covered in the course. 
More effective results can be presented in the future. 

Teaching ergonomics in disciplines segmented or 
in forms of performance specific of certain profes-
sionals, will continue to enhance a false idea of what 
really means ergonomics actions. The ergonomist 
must understand these interactions between 
knowledge areas and among professionals, so that the 
ergonomic actions are understood by companies 
within their larger goals, bringing solutions that 
involve the improvement of health, worker safety and 
comfort, along with the increase in productivity. 
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