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ABSTRACT | INTRODUCTION: The new student profile has

RESUMO | INTRODUÇÃO: O novo perfil do aluno tem exigido no-

required new formats of teaching and learning, with interconnected

vos formatos de ensino e aprendizagem, com saberes interligados

knowledge based on a pedagogical practice founded on reflection

a partir de uma prática pedagógica alicerçada na reflexão. Objeti-

OBJECTIVE: This study aimed to analyze how students evaluate

vo: O objetivo deste estudo foi analisar como os alunos avaliam o

what they learned using the Concept Map associated with the

que aprenderam utilizando o Mapa Conceitual associado à Sala de

Inverted Classroom in the teaching, learning and assessment

Aula Invertida no processo de ensino, aprendizagem e avaliação

process compared to the Traditional Classroom. METHODS AND

em comparação com a Sala de Aula Tradicional. MATERIAIS E MÉ-

MATERIALS: A cross-sectional study was carried out with 90

TODOS: Estudo transversal realizado com 90 alunos de uma uni-

students at a public university in Brazil from the years 2016 to 2018.

versidade pública do Brasil nos anos de 2016 a 2018. Para a coleta

For data collection, the authors used a high-reliability tool based

de dados, os autores utilizaram um instrumento de alta confiabi-

on the Likert scale of 4 points containing questions regarding the

lidade baseado na escala Likert de 4 pontos, contendo questões

competencies to be developed by the students. The Kolmogorov-

referentes às competências a serem desenvolvidas pelos alunos.

Smirnov normality test was performed, and the Wilcoxon test

O teste de normalidade de Kolmogorov-Smirnov foi realizado e o

was used to identify the differences between the two methods.

teste de Wilcoxon foi utilizado para identificar as diferenças entre

The level of significance was 5%. RESULTS: The mean attributed

os dois métodos. O nível de significância foi de 5%. RESULTADOS:

to each of the two investigated methods was significantly higher

A média atribuída a cada um dos dois métodos investigados foi

(p <0.001) in the Concept Map with Flipped Classroom (3.38)

significativamente maior (p <0,001) no Mapa Conceitual com Sala

than in the Traditional Classroom (2.75). CONCLUSIONS: While

de Aula Invertida (3,38) do que na Sala de Aula Tradicional (2,75).

the Concept Map favors the process of meaningful learning

CONCLUSÕES: Enquanto o Mapa Conceitual favorece o processo

with comprehension, integration, and assimilation of content in

de aprendizagem significativa com compreensão, integração e

an autonomous and co-responsible form by the students, the

assimilação dos conteúdos de forma autônoma e corresponsável

Traditional Classroom is based on the passive memorization of the

pelos alunos, a Sala de Aula Tradicional baseia-se na memoriza-

content given by the teachers. Because of this, it is suggested that

ção passiva dos conteúdos ministrada pelos professores. Por isso,

the Concept Map with a Flipped Classroom, according to students’

sugere-se que o Mapa Conceitual com Sala de Aula Invertida, na

perception, was more effective when compared to the Traditional

percepção dos alunos, foi mais eficaz quando comparado à Sala

Classroom by providing contents assimilation, interpretation, and

de Aula Tradicional, por proporcionar a assimilação, interpretação

integration.
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Introduction

connecting students and teachers in the construction
of knowledge and the development of competencies
(knowledge, skills, and attitudes). Among these
methods, we highlight and work in this study with
the Concept Map using the Flipped Classroom, which
aims to organize, represent and integrate knowledge
in a collaborative way.11

The transformations arising from the new society
of knowledge and the incorporation of Information
and Communication Technology put in check not
only the traditional way of teaching but also the
learning process itself. The new student profile has
required new formats of teaching and learning, with
interconnected knowledge based on a pedagogical
practice founded on reflection. In the twentyfirst century, changes are required that demand
different university agents (teachers, students, and
managers) to act with audacity and courage in order
to transform.1-3

In the context of competency learning, the emphasis
of both methods (the Concept Map and Traditional
Classroom) is on cognitive development (knowledge
and content). However, while the Concept Map
favors the process of meaningful learning with
comprehension, integration, and assimilation of
content in an autonomous and co-responsible form
by the students, the Traditional Classroom is based
on the passive memorization of the content given by
the teachers.1,12

We need to implement formative processes with a
humanistic focus centered on the human person,
to overcome the technical-positivist (traditional)
paradigm, towards the critical-reflexive (interpretative)
paradigm, based on active participation.1,4-6 These
transformations require a significant turnaround
from the pedagogical, epistemological and
psychosocial points of view, preparing the student
for the dynamicity of life, which interferes with living
conditions and the production of knowledge.5
In health, international guidelines recommend the
formation of generalist, critical, reflexive, creative,
humanized, and socially responsible professionals
to work in universal, integral, and equitable systems,
based on the demands of local communities, without
losing sight of the global panorama.6-9

In this study, the process of constructing the Concept
Map was with a Flipped Classroom, a pedagogical
approach by which the acquisition of knowledge is
facilitated before its application in the classroom,
where the students first study the content (at a
distance) and then, in the classroom, discuss with
their peers (other students) in a collaborative way,
clarifying doubts and doing exercises, under the
teacher’s guidance.13 The Concept Map, with a Flipped
Classroom, provides active and meaningful learning,
as well as the student's autonomy and student’s
commitment to the teaching, learning, and evaluation
process.3,14

In view of this, the active teaching, learning, and
evaluation methods have been shown as strategies
to stimulate the exercise of reflexive, critical, creative,
and innovative professional development. This puts
into question the need to carry out studies that
evaluate the effectiveness of these methods, when
compared to traditional ones, from the perspective
of the main stakeholders of the learning process, that
is, the students, since few studies in the literature
consider the students' perception.

For the purposes of this study, effectiveness is
understood as the effect of an activity (in the
case of this study, a method) and its final results,
benefits, and consequences for a particular group
or study population (students), when compared to
the established objectives and sustainability of the
process and the initiative.15 In the case of our study,
we call the effect of the use of teaching, learning, and
assessment methods in the teaching of students in
Nursing, Medicine, and Nutrition courses effective.

In the Traditional Classroom, it is understood that
lectures are given by the teachers, whose methods
of evaluation are quizzes or exams (summative
evaluation).10 The Active Classrooms, in turn, play a
central role in the learning process in a dialogical way,

This study aimed to analyze how students evaluate
what they learned using the Concept Map associated
with the Inverted Classroom in the teaching, learning,
and assessment process compared to the Traditional
Classroom.
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Methods

Development of the active and traditional
methods questionnaire

Setting

For data collection, we used a questionnaire
called: Student Perception Assessment Tool – SPAT
(see Annex 1), built to assess the perception of
students of health courses on the teaching process,
learning, and evaluation through the Concept Map
with a Flipped Classroom (active classroom) and
the traditional classroom (expository classes and
exams). The overall reliability of the questionnaire
was calculated using Cronbach's alpha coefficient
and was 0,917. More specifically, the reliability of
the concept map with a flipped classroom was 0,880,
and the traditional classroom was 0,931, which
is very high. According to the scale proposed by
Prado (2015)16, all these values from 0,81 to 1,00 are
considered very high.

This study was developed for three years (2016,
2017, and 2018) with all 90 students of the 4th
and 5th semesters of the Nursing, Medicine, and
Nutrition courses that attended the discipline of
Health Policies at the Federal University of Viçosa,
a public university in Brazil. 40% of the contents
were developed through the traditional classroom
(expository classes and exams) and 60% through the
active classroom (concept map and flipped classroom
and other methods not deepened in this study); thus,
all students experienced both methods and the same
contents.
The teaching and learning process referring to the
traditional classroom is carried out individually,
and the concept map and flipped classroom are in
small groups (which are divided at the beginning of
the school semester and remain the same until the
end). The evaluation process also differs. In the active
classroom, the evaluation is formative, occurring at six
moments during the school semester, with assertive
and timely feedback for correction of directions and
achievement of the required competencies, followed
by self-assessment by students and evaluation by
teachers. The evaluation of the traditional classroom
occurs in a punctual and summative way, using
two exams, one in the middle of the semester and
the other at the end, in addition to other exercises
throughout the semester and lectures.

The SPAT was built based on the Likert scale in which
students identify their level of agreement from 4
propositions followed in ascending order: I totally
disagree, disagree, agree, and totally agree. The
statements were constructed from the competencies
necessary for the training of students in the health
area and the learning objectives to be achieved with
the methods analyzed.17-20
Sixteen questions were included, with 8 referring to
the concept map with a flipped classroom and 8 on the
traditional classroom. At the end of each semester,
after completing all the activities of the discipline, the
students were asked, anonymously, to answer the
questionnaire, thus avoiding possible biases.

In our study, we highlight the interprofessional
nature of small groups. As we have three different
courses, the orientation during the formation of the
groups was that it should be as interprofessional as
possible, that is, it should have at least one student
from each course. This expands the learning and
vision of colleagues who experience different
areas, strengthening interprofessional teamwork, a
common practice after the graduation of students at
the university.

Performance assessment
In addition to analyzing the students' perceptions
through the answers of the questionnaires applied
(SPAT), we also conducted a performance analysis.
This performance was evaluated at each stage
of the development of the concept map with a
flipped classroom (six moments of construction and
evaluation with assertive feedback during the school
semester) using the Concept map Assessment Tool
(see Annex 2). At the end of the school semester, the
students present a single concept map of all discipline
content, demonstrating the synthesis capacity and
the integration of content.

The Research Ethics Committee of the Federal
University of Viçosa approved the study under protocol
2.230.939. Students who agreed to participate were
informed about the study before signing the informed
consent form. All participants signed the form. Minors
were not included in this study.
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During the school semester, the same contents are
worked both in the traditional classroom and in the
active classroom, concomitantly, that is, the student is
introduced and studies at the same time through both
forms of teaching. The difference is the way they are
approached from learning to evaluation (summative
or formative), which allows us to compare which
real learning was more effective. We measured the
performance based on the entire teaching, learning,
and evaluation process of students, throughout the
school semester.

realization of connections between the new knowledge
studied and those already existing, the review of ideas,
and the organization of the content autonomously.
In the discipline of policies and health, the concept
map is collectively constructed (collaborative learning)
by teams consisting of 5 to 7 students and is based on
the chapters of the book used as a reference of the
discipline, titled "Health Policy: Designs, Models and
Paradigms".23 The construction of the concept maps
occurs with the use of the CMap Tools Software,
which is a free online available tool that allows the
construction of concept schemes and represents
them graphically.

Teaching, learning, and evaluation
methods

The evaluation process of the concept map follows
the precepts of the formative evaluation: it is built at
six specific moments in the classroom, throughout
the school semester, and with a consecutive process
of self-evaluation by students and evaluation and
feedback by teachers. At the end of the semester,
each team builds a single concept map containing the
entire content of the discipline, so students gradually
incorporate new concepts, and some key concepts
become secondary to the extent that students
assimilate them and new concepts. Table 1 shows
the moments of the construction of the concept map
with a flipped classroom.

Concept map and formative evaluation
The concept map was developed by Novak (2008)21 as
a graphical tool to organize and represent knowledge
(cognitive dimension of competence), aiming to adapt
greater understanding and assimilation of a particular
theme or content. It is based on Ausubel's theory
of Meaningful Learning (1980)22, which highlights
that effective learning demands that knowledge be
understood, significantly relevant, and integrated.
For Cotta et al. (2015)5, the concept map enables the

Table 1. Description of the Moments of Flipped Classroom Development and Concept Map Construction
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Flipped Classroom
The flipped classroom is a pedagogical approach by which students study the contents previously to the classroom.
The classroom is designed for students to discuss with their peers (peer learning) and perform exercises under
the tutoring and guidance of teachers.14,24
Anderson et al. (2001)25 presents a new structure of the revised Bloom's Taxonomy where the learning objectives
are hierarchically classified, from which one can understand the difference between the traditional classroom and
the flipped classroom. More specifically, in the traditional classroom, the easiest categories of Bloom's Taxonomy
(remember and understand) are worked in the classroom, in the presence of the teacher.
In turn, in the flipped classroom, the opposite occurs, students study the easiest categories at home, and in the
classroom, in the presence of the teacher, students practice more complex cognitive processes (apply, analyze,
evaluate and create) (Figure 1).26
Figure 1. Learning objectives, according to the revised Bloom’s Taxonomy, worked in the traditional classroom and in the flipped classroom

Source: Adapted from Bergmann 2018.

Traditional classroom and summative evaluation
In the traditional classroom, it usually occurs through lectures delivered by the teacher. In this model, students
passively receive the content, memorize it, and then prove that they have learned through cognitive and punctual
assessments. The reference is the Technicist-positivist model. This type of evaluation is usually called summative
evaluation and aims to compare, categorize and classify students, here the final result expressed by means of
grades is concerned.1,4
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Data analysis strategy
From the questionnaire of Evaluation Tool for Active and Traditional Teaching, Learning and Assessment Methods,
we assigned values (scores) from 1 to 4 for the answers to the questions about each method (1 - totally disagree,
2 - disagree, 3 - agree and 4 - totally agree). In the description of the quantitative variables, the mean and median
were used as measures of central tendency and interquartile range (25 and 75%) as a measure of the dispersion
of each method.
The Kolmogorov-Smirnov normality test was performed, and the Wilcoxon test was used to identify the differences
between the two methods. The level of significance was 5%. Statistical analysis was performed using SPSS software
for Windows (Version 23.0; SPSS, Chicago).

Results
The skills worked on active methods can be seen in Graph 1, which addresses the questions provided in the SPAT
questionnaire that all students answered at the end of the semester. These questions are the competencies that
students develop when using the Concept Map and the Flipped Classroom for teaching, learning, and assessment.
For each question presented in the graph (on the left), there is the percentage of agreement of all students.
Graph 1. Students' perception using the Concept Map with the Flipped Classroom for learning

According to the frequency analysis, all competencies worked on in the Concept Map and the Flipped Classroom
obtained a high approval rate (above 90%), with answers given 3 and 4 points (agree and totally agree,
respectively). The students emphasize that the Concept Map contributes significantly to the exercise of the
following competencies: "Facilitated the assimilation of the course content" (95,96%); "Facilitated the integration
of the course content" (96,97%); "Encouraged teamwork" (88,89%); "Contributed to significant learning" (93,94%).
The Graph 2 addresses the use of the traditional classroom; the indices were lower when compared with the
concept map and the flipped classroom. For example, 48,0% of the students felt unmotivated when using this
method.
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Graph 2. Students' perception using the Traditional Classroom

Our results indicate that students working with the Concept Map with a Flipped Classroom had a significantly
higher degree of satisfaction when compared to the Traditional Classroom. Considering the sum of the minimum
value (8 points) and maximum (32 points) of the adopted Likert scale, both the sum of the eight items that make
up the tool and the average of them, presented higher medians when comparing the use of the Concept Map and
Flipped Classroom with the Traditional Classroom (Table 2).
Table 2. Concept Map and Flipped Classroom compare to the Traditional Method

Regarding Table 3, we made a comparison of learning, according to the student's perception, in the methods
used: active (Conceptual Map and Flipped Classroom) and traditional (traditional classroom). It shows that for
each of the questions in common with the two methods, the students preferred active methods to the traditional
one, with this difference being significant in all questions (p<0.001).
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Table 3. Learning comparison between the Concept Map and Flipped Classroom with the Traditional Method

Discussion
The results of our study point to a better effectiveness in the development and exercise of cognitive competence,
through the concept map and flipped classroom, than with the traditional classroom. The combination of the
flipped classroom with the process of constructing the concept map was well evaluated by the students, mainly
because they built the concept maps throughout the school semester and in the classroom in the presence of the
teacher, who was available to guide them and discuss with them about important points.
Our results also demonstrated the development of the habit of regularly studying, when they made the summaries
of the book chapters and listed the key concepts, first individually followed, in a second moment, by the discussion
with their respective teams.
The results of this study show too that 90% of the students assessed the significant contribution of the Concept
Map with the Flipped Classroom to the development of the competencies worked on in the Health Policy course.
Comparing the two methods with the evaluation tool’s six competencies in common, the Concept Map provided
better assimilation and integration of the content, and the students reported that they felt more motivated with
the teaching, learning, and evaluation processes. On the other hand, 48% of the students did not feel motivated
in the Traditional Classroom.
The active classrooms are inserted in the context of the exercise of cognitive and/or metacognitive competencies.
Thus, the exercise of reasoning, analysis, and synthesis, aims at the stimulation of thinking, understanding, and
interpreting, leading to the improvement of strategies for the resolution of real-life problems.27 The integration of
new knowledge into an existing student structure (meaningful learning) can help in the absorption, integration,
and application of important content, as well as allowing them to learn and assimilate new concepts and relate
them to each other.11
In our study, the Concept Map as an active classroom provided additional resources for the formative teaching and
learning process through assertive and timely feedback from teachers, as well as constructing concrete strategies
for the correction of direction and scope of the competencies outlined in partnership with the students, with a
stimulus to self-evaluation of the teaching and learning process.28
In a study developed by Ho et al. (2014)11, besides students not resisting the use of the Concept Map, they also
evaluated this method better than the Traditional Classroom. In another study by Hawkins et al. (2015)28, which
implemented competency-based medical education, three scoring systems were used to assess the quality, the
importance of propositions, and the complexity characteristics of the Concept Map. The authors reached the
conclusion that this method can be reliably administered in education.
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the methods are applied in a single school subject,
which is why all students try all methods: active and
traditional. On the other hand, our study was able
to provide enough statistical power to adequately
demonstrate significant differences between the
two methods and the high reliability of the Cronbach
alpha coefficient (α), from 0,880 for the Concept Map
and Flipped Classroom and 0,931 for the Traditional
Classroom, decreases possible biases of the study.

Both the studies by Ho et al. (2014)11 and Hawkins
et al. (2015)28 concur with the results of the present
research, showing that the use of the Concept Map
was assessed by students as important for the
acquisition of competencies related to Health Policies,
especially cognitive ones.
A study carried out by Salah and Kassab (2016)12,
whose objective was to evaluate the generalization
and the sources of variance in evaluation scores of
the Concept Map, obtained high reliability. This result
upholds the results of our study, in which all the
competencies addressed by the use of the Concept
Map and Flipped Classroom obtained a score equal
to or above 90%.

Conclusion
We evaluated and compared two methods whose
emphasis is on the teaching and learning of cognitive
competence, that is, in learning content and theoretical
knowledge, one being an active and innovative
method (Concept Map and Flipped Classroom) and
the other technical-positivist (Traditional Classroom).
The results of this study indicate that the use of
Concept Map with a Flipped Classroom is superior to
that of the Traditional Classroom by providing content
assimilation and integration, teamwork stimulation,
meaningful learning, and the development of
autonomy.

In a complementary way, the study developed by
Schwartzstein (2017)29 also demonstrated that
the Traditional Classroom, by placing the student
in a situation of mechanical memorization and
accumulation of information, may even be efficient
from the teaching point of view (for the teacher), but
it is not likely to be an effective way of learning (for
students). Thus, the use of the Concept Map with
the Flipped Classroom as an innovative and active
classroom meets the needs and learning profile of
the students in the 21st century by the following:
stimulating the search for information autonomously
and outside the classroom; strengthening the
student-teacher and student-student bond and
partnership; and providing continuous and timely
feedback to make corrections. This active classroom,
in addition to driving students to focus on more
complex content, make the teaching and learning
process more dynamic, and the teachers and students
co-responsible for a project built and reconstructed
constantly in partnership.3,12

We infer, therefore, that the Concept Map with a
Flipped Classroom, when used in the context of
formative teaching, learning, and evaluation, provides
co-responsibility of the students and places them in a
situation of the protagonist, having its strong point
in the formative evaluation carried out longitudinally
during the semester, with assertive and timely
feedback, assisting in didactic planning and course
correction.

In this way, the Concept Map and Flipped Classroom,
to student's perceptions, are more adequate because
they transform the teaching and learning praxis
mechanistic and fragmented into innovative, critical,
and reflexive, transforming educational experiences,
facilitating the learning and comprehension of key
concepts of the themes studied, besides providing
connection between various content as well as
teamwork stimulus with autonomy.5
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Annexes
Annex 1. Student Perception Assessment Tool (to be continued)
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Annex 1. Student Perception Assessment Tool (conclusion)
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Annex 2. Conceptual Map Assessment Tool (to be continued)
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Annex 2. Conceptual Map Assessment Tool (continuation)
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Attachments 2. Conceptual Map Assessment Tool (conclusion)
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