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ABSTRACT
Introduction: introduction: Due to the constant evolution of technology and the easy access to information, it is prudent to 
pursue opportunities for new teaching-learning methodologies within the university. This study aimed to evaluate the results 
of the students’ approval and achievement in a discipline of anatomy using active learning methodologies. 
Methods: anatomophysiology of Organic Systems classes from 2014, 2015, and 2016 have been analyzed to compare the final 
grades and the failure rate of the students after starting active learning methodologies. The students formed groups that 
received weekly sets of questions to be researched and discussed, according to the subjects presented in class. The weekly 
meetings were divided into four parts. In the first part, the groups would present for the class the assignments given to them 
in the previous week. In the second part, the teacher would lecture on a new subject, and then, in the third part, the students 
would be encouraged to pursue knowledge that is complementary to the subject discussed in this lecture, according to 
individual interest. Finally, new assignments were given to the groups. 
Results: the results showed that active learning methodologies decreased the failure rates by 15% and even increased the 
general averages of the students by 8%. 
Conclusion: the active learning methodologies approach can help in the learning process of human anatomy. However further 
studies and application by the teaching staff of higher education institutions are needed to validate the method. 
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Introduction
Historically, the dissemination of knowledge for 

the training of healthcare professionals in different 
universities was characterized by the use of 
conservative or traditional methodologies.1 Alongside 
this fact, the teaching-learning process was often 
limited to a restricted reproductive mode wherein the 
teacher assumes the role of content distributor and the 
student has the role of absorption and reproduction 
of the transmitted content, taking a passive posture 
in which he does not need to express critical and 
reflexive thinking during the learning process.2 In light 
of this background, active learning methodologies can 
be seen as significant improvements.

Due to the constant evolution of technology 
and the easy access to information, it is prudent 
to pursue opportunities for new teaching-learning 
methodologies within the university, so that the 
academic environment maintains relevance to the 
always-connected, information-rich reality of the 
modern student’s world.3

All these issues should be considered, especially 
when discussing the teaching of human anatomy, an 
essential discipline for the training of the healthcare 
professional since classical antiquity.3 However, many 

students perceive the importance of learning human 
anatomy only when they are confronted in real life 
with the need for anatomy knowledge or when they 
are close to complete a medical procedure of their 
interest.4

Considering that the completion of an undergraduate 
degree program requires only a few years, a short time 
relative to the duration of a professional career, it is 
necessary that students are capable of “learning how 
to learn” and to actively develop solutions to problems 
they will face throughout their careers. Given this, it is 
important to use methodologies that enable and focus 
on the active participation of the student as the main 
agents of the teaching-learning process.5 Thus, the 
traditional teaching model has been gradually replaced 
by pedagogical tendencies that foster the creation of 
professionals with critical and reflective thinking.6

In this context of new tendencies, the active learning 
methodology is a possible strategy to amplify this 
scenario, since in this approach the student assumes 
a central role in the learning process and the teacher 
presents himself as a cooperative facilitator rather than 
simply a static knowledge transmitter.6,7 This method 
intends to encourage autonomy, curiosity, and both 
individual and collective decision-making. The teacher 
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favors analytical thinking in his students by insisting 
that they position themselves critically, which is 
fundamental to social practice. Thus, the teacher must 
consider the educational process within the context of 
the students’ lives overall, since education is part of it 
and therefore is present in their lives.8

To allow the students to develop their autonomy 
is not a favor, but an imperative ethical action.9 Then, 
it is the teacher's role to recognize the pedagogical 
intentionality that guides his actions and to value 
the protagonism of the students, considering their 
interests and curiosities, while providing the means to 
achieve the competencies expected by the discipline, 
making the students able to fill the gaps like a result of 
the method described.

Having this methodology as a goal, one of the 
ways that the teacher can bring such a method to 
the classroom in the teaching of human anatomy 
is through problem-based learning (PBL). PBL is a 
teaching-learning methodology that is utilized to 
solve a problem (or question) as a motivation for the 
development of knowledge. In this proposal, the 
teacher is a facilitator of the learning process; it is he 
who gives the problem to be solved and the student is 
responsible for solving it.10 This responsibility is passed 
on by the teacher through the elaboration of the 
problem and it is not up to a single individual to solve 
it, but to a small group. The prior knowledge of each 
component associated with the search for the answers 
to the subsequent questions form the purpose of the 
learning and serve as individual and collective study 
content for the students.11

The application of active learning methodologies and 
problem-based learning is so widespread that there are 
several studies and different areas that are applying 
this method. Widely used in the field of medicine11 
nowadays, active methodologies are explored in areas 
such as physical education, biomedical sciences, 
nursing, administration, engineering, and college 
education.12, 13, 14, 15,16 Considering that the study of human 
anatomy in universities is largely taught through 
traditional methodologies and the failure rates are 
high, the objective of the present study is to evaluate 
and compare the students' achievement, across six 
semesters, in the disciplines of anatomophysiology 
of organic systems from the physical therapy course 
that used active methodologies during the schooling 
period.

Methods
The classes of a discipline of anatomy and physiology 

of the organic systems at a private university in 
southern Brazil during the years 2014, 2015, and 2016 
were analyzed along with the final averages and the 
number of failures of each year. For the development 
of this methodology, the classes were divided into 
workgroups with about five participants each. In the 
first moment, the teacher assigned to each group a 

problem related to the daily life of the students, placing 
them in the position of an active physical education 
professional. In this way, the students studied and 
researched the themes, aiming for the improvement of 
the learning with the participation of all the members 
of the group, willing to solve the presented problem.

The next meeting was divided into four segments, 
starting with an initial moment of presentation and 
discussion of the themes proposed in the previous 
class (about 30% of total time). In the second moment 
(about 30% of total time), the teacher would talk 
about a new subject, which would be the main theme 
of the class. In the next moment (30% of total time), 
the teacher would encourage the autonomous search 
for complementary knowledge of the subject, out 
of curiosity, new questions and the interest of each 
student. In the final stage (10% of total time), new 
problems to be studied were assigned to each group to 
elucidate the main theme of the following week, thus 
making the educational process cyclical.

In this way, the weeks followed in a continuous flow, 
always starting a new class from the end of the previous 
one, at all times with coherence and correlation with 
what was studied. This increased the students' interest 
and engagement with the subject.

Results
The results took into account the performance of 

the students, verified through the final average grade 
obtained in the discipline, and grouped in each of 
the evaluated years. The analysis of the number of 
students who failed each year was also taken into 
account. Students who failed for non-attendance or 
who dropped out of the discipline before assessments 
haven’t been considered.

Analyzing the results of the years 2014, 2015, and 
2016, there was a progressive increase in the final 
grades of each year. The nonparametric analysis, 
using Kruskal-Wallis test followed by Dunn´s post test 
showed no significant difference between the years 
of 2014 and 2015. Differences were observed between 
2015 and 2016 (p <0.01) and pointed to a high significant 
difference between 2014 and 2016 (p <0.0001) (Figure 1).

Figure 1. Overall average grade per year.
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When analyzing the number of failures, it was also 
possible to observe the decrease in the failure rate in 
the course (p <0.001) (Table 1).

Discussion
Act ive lear n ing methodolog ies  can be 

conceptualized and applied in different ways. Problem-
based learning (PBL) is a process through which the 
student acquires knowledge by attempting to solve 
unstructured problems, such as what can occur 
outside the classroom.17 Similar to this, the problem-
solving method, first referenced by The Maguerez 
Arch, aims, in addition to solving through hypotheses, 
the application of solutions, placing the students as 
active members in their society.18

In the peer instruction method, the approach 
facilitates learning through discussion in pairs or 
small groups, exercising students' knowledge and 
ability to debate (19,20), similar to team-based learning 
(TBL), where the teams discuss amongst themselves 
the results that each one achieved after internal 
discussion.21 Thus, we could not characterize the 
methodology developed in the discipline, completely, 
in none of the conceptualized methodologies above, 
but actually, a combination of the different techniques 
described.

In the present study, we observed a significant 
decrease in the number of failing students in the 
discipline of anatomophysiology of organic systems 
after the implementation of an active learning 
methodology for teaching the discipline. One of the 
methodologies used in this study was learning in 
pairs or groups. This method shows that students 
who participate in these activities tend to have higher 
scores in their final exams compared to those who do 
not attend the groups.22

In addition to a higher pass rate, the final grades 
were around 9% higher than in the previous year, 
i.e., an approximate increase of 20% compared to the
beginning of the evaluation. This result corroborates
another study23 which shows that the number of
students with grades above 80% of achievement,
increased by 15% compared to those educated by the
traditional method of teaching. Students who used
the active learning method obtained higher final
scores than those who used the conventional form of
teaching.22,23

When students are exposed to active learning 
methodologies, after the use of conventional teaching 

methods, the vast majority prefers the active method.24 
Although we did not evaluate this preference, the 
greater attention and commitment from the students 
during the learning process was noticeable.

Other studies do not present significant results 
when comparing the conventional method to the active 
method,25 but the students showed a small increase 
in their final grades and mentioned that the active 
method was more beneficial to the learning process, 
allowing greater flexibility of reasoning. On the other 
hand, participants of a Canadian study claimed fewer 
cognitive requirements for learning when using the 
active methodology.26

The use of preparatory exercises for the following 
classes was also carried out in other studies27 and had 
a positive response from the students, who declared 
that they were better prepared for the subject of the 
lesson, although only a minority have reported that 
this method has increased their interest in the subject.

Although it was not analyzed in this study, we 
noticed that in the first year of application of the 
active learning methodology, there were still many 
students who gave up during the first year, and then 
in the following years, a significant difference was 
observed in the number of dropouts. This fact was 
also mentioned by Lasry et al.,28 and related to the 
beginning of the use of the active method. Considering 
the political, economic, and educational reality of our 
country, as well as the investments and expectations 
created by our students, the decrease in dropouts 
and failures becomes a very important element for 
the maintenance and improvement of the mentioned 
teaching methodology.

The results found in this present study, compared 
with other studies, show the relevance of the use of 
active methodologies in terms of improvement in 
learning and consequently in students' final grades. 
Even in studies that do not present significant results, 
students exposed to active methodologies never 
showed lower grades or preference for traditional 
teaching.

Furthermore, the teacher changes his role from 
holder and transmitter of knowledge to a facilitator of 
the learning process, and for such change to occur, a 
transitional period of adjustment to this new proposal 
is necessary, since a large percentage of teachers are 
still not familiar with this process. This was made clear 
to us by observing the continuous progression of the 
values evaluated in the three years of monitoring. As 
the study of González-Hernando et al.29 corroborates 
the present one, it shows that the teacher with more 
experience in the active methods presents a better 
result than the one who is only trained to apply the 
method and therefore doesn’t have as much experience.

Finally, it can be said that the use of active 
methodologies can help both students and teachers in 
the process of learning and teaching human anatomy, 
and that a subsequent study is necessary to quantify 
and qualify the real consolidations of the contents, by 
the students, during the use of active methodologies.

YEAR Students Total 
Number 

Number of 
Failures

Percentage of 
Failures

2014 68 13 19,11%

2015 133 18 13,53%

2016 132 5 3,78%

Table 1. Student total number per year, absolute number of failures per year and 
percentage of failures per year.
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