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ABSTRACT

The National High School Examination (ENEM) is an evaluative and selective tool for

students to enter higher education. The Federal Institutes of Education, Science and

! Student of the Technical Chemistry Course (high school) at the Institute of Basic, Technical and Technological
Education of Amapa (IFAP).

2 Physicist, PhD in Biodiversity and Biotechnology (UFPA), Professor and researcher of the Physics Degree
Course at the Basic, Technical and Technological Institute of Amapa (IFAP) and the Graduate Program in
Professional and Technological Education (PROFEPT IFAP).

3 Biomedical, PhD in Topical Diseases, Professor and researcher of the Medicine Course at Campus Macaps4,
Federal University of Amapa (UNIFAP).

4 Theologian, PhD in Clinical Psychoanalysis. She has worked for 15 years with Scientific Methodology (Research
Method) in the Orientation of Scientific Production of Master's and PhD students. Specialist in Market Research
and Research focused on the Health area.

5> Biologist, PhD in Topical Diseases, Professor and researcher of the Physical Education Course at, Federal
University of Para (UFPA).

6 Biologist, PhD in Behavior Theory and Research, Professor and researcher of the Chemistry Degree Course at
the Institute of Basic, Technical and Technological Education of Amap4a (IFAP) and the Graduate Program in
Professional and Technological Education (PROFEPT IFAP).

RC: 78600

Disponivel em: https://www.nucleodoconhecimento.com.br/education/physics-at-

enem


https://www.nucleodoconhecimento.com.br/
https://www.nucleodoconhecimento.com.br/?p=78600&preview=true
https://www.nucleodoconhecimento.com.br/?p=78600&preview=true
https://www.nucleodoconhecimento.com.br
https://www.nucleodoconhecimento.com.br/?p=78600&preview=true

MULTIDISCIPLINARY SCIENTIFIC JOURNAL

> REVISTA CIENTIFICA MULTIDISCIPLINAR NUCLEO DO CONHECIMENTO:
2@ :NUCLEO DO

2448-0959 HTTPS://WWW.NUCLEODOCONHECIMENTO.COM.BR

Technology (FIs) are institutions created by the Federal government with the
objective of training competent professionals. The purpose of this study is to
compare the content of the Physics questions of the National High School
Examination (ENEM) between the years 2014 to 2018 with the curriculum content of
the technical chemistry course at the Federal Institute of Amapa (IFAP). The teaching
of physics in the technical course in Chemistry at IFAP does not present a division
that prioritizes the subjects most present in ENEM. ENEM usually contextualizes its
questions. This could be a common practice in high school physics, as it would help
in your better understanding. In addition, it is necessary not to fragment the content
during teaching, nor as its composition with other subjects. The IFAP technical
course would not be the appropriate place of study for those who just want to finish
high school. The content goes beyond what is required, but with cutouts focused on
the technical part, including laboratory practices and strictly technical disciplines. The
absence of interdisciplinarity and contextualization makes it difficult to absorb the

content, forming students with difficulty in thinking about physics.

Keywords: ENEM, EPT, Teaching, Physics, IFAP.

INTRODUCTION

Created by the Federal Government of Brazil in 1998, the National High School
Exam (ENEM) aimed to evaluate students who completed high school. Over time,
ENEM has gained more relevance by being used not only as an assessment tool, but
also as a selective tool for the entry of students into higher education (Silveira et al.,
2015).

In the ENEM test, the subject of physics is approached along with the subjects of
biology and chemistry in the area of Science of Nature knowledge. Even though
there is no formal separation, it is possible to see that the questions of Natural
Sciences can be organized between the three disciplines by analyzing the contents
covered. (Silveira et al., 2015).
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The Federal Institutes of Education, Science and Technology are institutions created
by the Federal government with the objective of training competent professionals.
These may present different courses such as undergraduate degrees, masters or
doctorates, but the main modality is technical education, mainly technical education
integrated with high school (Pacheco, 2010).

In Brazil, all states have at least one Federal Institute, some have even more than
one, totaling 38 units. A Federal Institute can be divided into campuses, with a
current total of 644 in operation. (Brasil, 2018).

The Federal Institute of Education, Science and Technology of the State of Amapéa
(IFAP) was created on December 28, 2008 with Law No. 11,892 (Marques et al.,
2020) and aims to contribute to the development of the state (Castro et al., 2020).
IFAP offers courses ranging from higher education to high school, and with that, it
manages to reach a wide audience at different levels, it also consists of several
campuses, of which we can mention the Macapa campus, located in the capital
(Brasil, 2019; Penha et al., 2020).

The Macapa campus offers the high-level Chemistry Technical course in an
integrated way. In this course we have the curricular components of the National
Common Base referring to the areas of languages, mathematics, human sciences
and natural sciences. Within the area of natural sciences, we have the curricular
component of physics that is covered during the three years of the course. Each year
has a workload of 80 hours per year and the contents taught are organized into four

units, totaling 12 units over the three years. (Brasil, 2016).

At the Federal Institute of Amapa (IFAP) the subjects of the menu of the “Physics”
component of the first year of the integral integrated technical course are:
Introduction to Physics and Kinematics; Dynamics; Work and Energy (which also
includes Amount of movement and Impulse); Gravitation and Fluid Statics. In the

second year, the curriculum includes: Heat and Temperature; Thermodynamics;
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Geometric Optics; Oscillations and Waves (which also includes Simple Harmonic
Movement). In the third and final year the contents are: Electrostatic;

Electrodynamics; Magnetism; and Electromagnetism (Brasil, 2016).

Within the Enem curriculum matrix, there are competencies and knowledge objects
related to these competencies. Knowledge objects related to physics are collected
within 7 topics: Basic and fundamental knowledge (which includes subjects of
Dimensional Analysis and Unit Systems); movement, balance and the discovery of
physical laws (which includes, Kinematics, Dynamics, Hydrostatics, Static, Impulse
and Amount of Movement); energy, work and power (which includes matters related
to Work and Energy); the mechanics and functioning of the universe (which includes
subjects related to Gravitation); electrical and magnetic phenomena (with subjects
related to Electricity and Magnetism); oscillations, waves, optics and radiation (which
includes subjects from Optics to Wave); and heat and thermal phenomena (which

includes subjects related to thermology) (Brasil, 2015).

GOALS

Compare the content of the Physics questions of the National High School
Examination (ENEM) between the years 2014 to 2018 with the curriculum content of

the technical chemistry course at the Federal Institute of Amapa (IFAP).

MATERIAL AND METHODS

The research was carried out using questions from the National High School Exam
(ENEM) taken from the Super Professor program (software), acquired from Interbits
Informatica (https://www.sprweb.com.br/mod_superpro/index.php). The physical
discipline and the years 2014 to 2018 were selected in the program. The questions
were classified according to the program (after analysis and removal of overlapping
guestions). Subsequently, a comparison was made between these and the syllabus

of the physical component of the technical course of the Federal Institute of Amapa
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(IFAP). The bibliographic research was carried out on scientific articles, on
computers of the Institute at the Federal Institute of Education, Science and
Technology of Amapa, Campus Macapa, located at Rodovia BR 210 KM 3, s/ n -
Bairro Brasil Novo. CEP: 68.909-398, Macapa, Amapa, Brazil. The data was
compiled in the Excel application, part of the Microsoft Corporation's Office suite.

RESULTS

The classification of the overlapping content of ENEM physics questions between
2014 and 2018, by quantity and percentage of questions appears in table 1. Three
(3) subjects do not present any question (Dimensional analysis / system of units,
gravitation and modern physics). Most subjects have one (1) or two (2) questions.
Electricity + Magnetism and Kinematics present 4 questions each. Six (6) of the
guestions are for the subject of Work and Energy as well as for the subject of Optics.
The Wave subject comprises a total of 17 questions.
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Table 1 Classification of the overlapping content of ENEM physics questions
between 2014 and 2018, by quantity and percentage of questions.

Classificagdo do autor apos analise de contelido sobreposto

Conteudo de Fisica Quantidade Porcentagem
Andlise Dimensional / Sistemas de Unidades 0 0%
Gravitacdo 0 0%
Moderna 0 0%
Cinematica + Impulso e Quantidade de Movimento 1 2%
Dindmica + Impulso e Quantidade de Movimento 1 2%
Hidrodindmica 1 2%
Hidrostatica 1 2%
Trabalho e Energia + Movimento Harménico 1 2%
Tematica + Trabalho e energia 1 2%
Tematica 1 2%
Cinematica + Dindmica 2 3%
Dindmica 2 3%
Estatica 2 3%
Impulso e Quantidade de Movimento 2 3%
Trabalho e Energia + termologia 2 3%
Eletricidade + Magnetismo 4 7%
Cinemdtica 4 7%
Trabalho e Energia 6 10%
Optica 6 10%
Termologia 7 11%
Ondulatdria 17 26%
TOTAIS 61 100%

Table 2 shows the subjects of the physics menu of the technical course in chemistry
at IFAP, showing the unit number (per bimonth) and the year that are covered. Units |
to IV must be taught in eighty (80) class hours. In the first year, 12 hours are normally
used to teach unit I, 28 hours to teach unit 1l, 20 hours for unit Ill, and 20 hours for
unit IV. In the second year, unit | is usually taught in 20 hours, as well as each of the
later units (I, Il and IV). In the third year, unit | is completed in 16 hours, unit Il in 36

hours, unit Il in 14 hours, and unit IV in 14 hours.
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Table 2. Subjects of the physics menu of the technical course in chemistry at IFAP,

by year and unit.

Ano
Unidade n° de horas n" de horas n" de horas
1° Ano 2° Ano 3% Ano
aulas aulas aulas
Introdugdo a
I Fisicae 12 Tecal‘};fm 20 Fletrostitica 16
Cinematica e
Dindmica
I (evidenciando o 28 Temmodinimica 20 Fletrodinimica 36
conceito de forga
¢ aplicagdes)
Trabalho & Optica .
III Enersia 20 Coamitiica 20 Magnetismo 14
Gravitagio e T
v Estatica dos 20 Osf.ﬂzgf i 20 Eletromagnetismo 14
Fluidos
n? aulas da
. 80 80 80
matriz anual

The simplified classification of the content of ENEM physics questions between 2014
and 2018, by quantity and percentage of questions, is shown in table 3. The
Thematic subject appears in 2% of the questions, followed by the subject Electricity +
Magnestimo (7%), optics (10%), Thermology (11%); Wave (28%), and Mechanical
(43%).
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Table 3. Simplified classification of the content of ENEM physics questions between
2014 and 2018, by quantity and percentage of questions.

Assunto Quantidade | Porcentagem
Tematica 1 2%
Eletricidade + Magnetismo 4 7%
Optica 6 10%
Termologia 7 11%
Ondulatoria 17 28%
Mecanica 26 43%
Total 61 100%

The simplified classification of the content of ENEM physics questions between 2014
and 2018, divided by the year in which they are taught in the technical course in
chemistry at IFAP are shown in table 4. The percentage being shown refers to the

portion of ENEM questions within each Subject.

Table 4. Simplified classification of the content of ENEM physics questions between
2014 and 2018, divided by the year in which they are taught in the technical course in
chemistry at IFAP

Curso técnico em quimica do IFAP

1° 2° 3 Todos
N Optica (10%)
Assuntos com
Eletricidade +
_ t STT Y. ; 0 ; o
as porcen 'iigem Mecanica (43%) | Termologia (11%) Magnestismo (7%) Tematica (2%)
de questdes
Ondulatoria (28%)
Porcentagem 43% 49% 7% 100%
Total
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Figure 1 shows the number of physics questions at ENEM between 2014 and 2018
according to the degree of difficulty. The questions classified by the Super professor
program as having low difficulty decreased in quantity from 2014 to 2016, increasing
again from 2016 to 2018. Those of medium difficulty increased from 2014 to 2016,
and decreased from 2016 to 2018. Those considered to be of high difficulty appear
only in 2015.

Figure 1 Number of physics questions at ENEM between 2014 and 2018 according
to the degree of difficulty
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DISCUSSION

The National High School Exam has as a parameter to contextualize the questions of
the physical exam linking them to people's daily lives (Silveira et al., 2014). In this

sense, the difference presented between the subjects of the physics assessment in
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the studied period (table 1) may have occurred as a consequence of this
contextualization. In a study on the presence of physics in the daily lives of working
students, questions were found about the use of different energies (electrical,
chemical), in situations such as alcohol production plants and locations for the
installation of sound equipment in automobiles (Toti and Pierson , 2010). Optics also
appears routinely in people's lives. The study of light can help an engineer to know
how much shade his projected building will cause in the neighborhood; or like a cup
or a metallic object, you read an image; or even because the sky is blue when the
day is sunny (Ribeiro and Verdeaux, 2012).

In the technical course, as part of electromagnetism, there is an introduction to
special relativity, which is a subject of modern physics (Brasil, 2016). Modern physics
in high school is not yet a consolidated content and there is no consensus on its
teaching. Probably for this reason the absence of this topic in ENEM (Silva et al.,
2013).

Usually, curricula divide the school year of high school into four bimonths. Each two-
month period corresponds to a unit, with 20 hours each. In a year with 80 hours, the
division would then be equitable. However, some subjects take longer than others to
be taught (table 2). The difference between the planned time and the real time for
each unit is probably due to the fragmented programming of the content. In this way,
learning becomes unchained, and the content presented, fragmented, has different
difficulty factors, requiring less or more hours for its completion (Gaspar, 1997). In
addition, class time in a traditional classroom is also spent on other tasks (call, notes)
and not on teaching the discipline itself (Pires and Veit, 2006).

In the reference matrix of Enem, most of the objects of study are related to
mechanics. In this same matrix, the subjects of wave, optics, electromagnetism and
thermodynamics have a similar number of objects. But, the presence of these
subjects in the questions is not similar. Only mechanics is very present both in this

matrix and in the questions (table 3). The reference matrix encompasses, in the
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mechanics topic, many different concepts, which does not occur with other subjects,
for example, wave. Perhaps this division practiced by ENEM and different from the
division of technical high school, causes the observed percentage difference (Brasil,
2015).

Some content taught in the physical component within the technical course of
chemistry at IFAP has, for example, a charge of 80 hours (electricity + magnetism)
and corresponds to 7% of the content charged in ENEM. Others, such as
thermology, are taught in technical education in 40 hours and correspond to 11% of
the national exam. Still others, as a wave, represent 28% of the ENEM assessment
and are taught in 20 hours. This disparity probably occurs because the fundamental
role of IFAP, in the aforementioned course, is to train technicians in chemistry (Brasil,
2019). This does not mean that students who complete technical secondary

education do not take ENEM to enter higher education.

The teaching of physics still presents difficulties regarding the absorption of
knowledge by the students, which means that most students do not present

satisfactory performance in this discipline (Sbf, 2011; Barroso et al., 2018).

The ENEM test should be consistent with what the student learned in high school
(normal or technical). It was possible to see that the difficulty of ENEM has changed
over the years (figure 1). The attempt to increase the difficulty of the national exam
questions (2014 to 2016) was reversed in the following two years. Probably as the
teaching of physics at the secondary level still has a low performance of knowledge
absorption, perhaps this has influenced the decision to lower the level of difficulty of

this component in the 2017 and 2018 exams (Barroso et al., 2018).

CONCLUSION

The teaching of physics in the technical course in Chemistry at IFAP does not

present a division that prioritizes the subjects most present in ENEM.
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ENEM usually contextualizes its questions. This could be a common practice in high
school physics, as it would help in your better understanding. In addition, it is
necessary not to fragment the content during teaching, nor as its composition with

other subjects.

The technical course at IFAP would not be the appropriate place of study for those
who just want to finish high school. The content goes beyond what is required, but
with cutouts geared to the technical part, including laboratory practices and strictly
technical disciplines.

The absence of interdisciplinarity and contextualization makes it difficult to absorb the
content, forming students with difficulty in thinking about physics.
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