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ABSTRACT

The present work sought to investigate the chemistry content that high school Brazilian teachers
find difficult to work with in the classroom, the strategies, and the pedagogical resources they use
to teach such content, and how students view this content. The interviews with 79 chemistry
teachers from Minas Gerais State of high schools revealed an overemphasis on calculations to

the detriment of content comprehension.
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Resumen

El presente trabajo investiga los contenidos de quimica que
los profesores de bachillerato brasilefios encuentran dificiles
de trabajar dentro del aula, asi como las estrategias y los re-
cursos pedagogicos que emplean para ensefiar tales conteni-
dos y como los estudiantes los ven. Las entrevistas con 79
profesores de bachillerato de quimica del Estado de Minas
Gerais revelan un sobreénfasis en calculos en detrimento de
la comprensién conceptual.

Introduction

Chemistry is considered a core science that can permeate sev-
eral areas of knowledge, such as engineering, health, astrono-
my, biology, and geology, among others. According to the Bra-
zilian secondary school curriculum parameters (PCNEM),
chemistry is one of the curriculum components that can pro-
mote the intellectual development of the students through
the search to understand nature and its transformations (Bra-
zil, 1999). The chemistry disciplines in secondary education
can afford unique opportunities to students understand the
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world in the “chemical” viewpoint and to help them learn
important concepts.

Unfortunately, in Brazil and perhaps in the world, the
word chemistry has acquired a negative connotation. It is
common to hear about “chemical-free” products and treat-
ments. It is almost automatically associated with the word
“danger” because of the toxicity and inflammability of some
products or because of some of their adverse effects on the
environment or on human beings. Also is uncommon relate
chemistry with the benefits that this science brings to society.

The school is a privileged place to broaden the view of
what chemistry and chemical products are. The classroom is
an environment for the construction of knowledge; teachers
and students engage in the development of skills and compe-
tencies that are important for the education of students and
citizens. Considering the social-historical psychology of Vig-
otski (1993), our view of learning is based on the develop-
ment of mental structures that allow the student to use the
“way of thinking” acquired in the classroom in another learn-
ing situation at school and/or in daily life. For such, the stu-
dents must actively participate in classes. However, this is not
what we observe!

The Brazilian Education System
According to Article 21 of the Law of Directives and Bases of
National Education (Law n.® 9.394/96), the current Brazilian
Education System is composed of: Basic Education and High-
er Education (Figure 1). The aim of Basic Education is to al-
low the student to develop, guaranteeing the normal and nec-
essary background to exercise his/her role as a citizen and
providing the means to advance in work and further studies.
It is subdivided into Preschool, Elementary and Middle
School, and High School. Figure 1 provides an idea of the
basic organization of the current Brazilian school system.
The first stage of basic education, that is, preschool, is for
children ages zero to six years and is offered by day care cen-
ters and preschools. Although the State is obliged to provide
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this, the child’s attendance is optional. Basic Education lasts
nine years, is obligatory for all school-age children and offers
a guaranteed place even for those who did not have access to
schooling when they were at the appropriate age. High school
is also obligatory for school-age students, lasts at least three
years and provides the student with a general education, with
the option of technical/professional training if the time is ex-
tended beyond the three years.

Higher education in Brazil includes undergraduate pro-
grams in the different professional areas. It is open to candi-
dates who have completed high school or the equivalent and
have passed the college entrance exams. Graduate school is
also part of higher education and includes masters’ and doc-
toral programs, and specialization courses. It is at this educa-
tional level that Brazilian chemistry teachers are trained, in
courses called “Teaching Degree Course in Chemistry”.

Chemistry is taught from the sixth year of Basic Educa-
tion, as part of the science curriculum, which includes biolo-
gy, chemistry and physics. It is in high school, however, that
chemistry is given as a separate subject. At most schools, the
course is offered during all three years of high school, with a
minimum of two classroom hours per week, with some varia-
tion from one school to another.

In these three years of high school, knowledge of proper-
ties, constitution and transformation of materials is devel-
oped. In traditional school curricula, the studies begin with
the microscopic aspects and move on to the macroscopic as-
pects. The content, in these cases, covers atomic theory,
chemical bonding, transformations, stoichiometric calcula-
tions, kinetics, thermochemistry, electrochemistry, and solutions,
generally in the first two years, and organic chemistry is nor-
mally given in the third year of high school. Following the
tendency in some parts of the world, Brazil now has high
school chemistry textbooks with programs that begin study
with the macroscopic aspects, normally with the observable
phenomena, to only then go on to the theories and models.
Teachers from schools that use these programs have reported
satisfactory results in terms of the students’ learning.

Most of the teachers invited to be part of this work de-
velop the course content as per Table 1.

It is important to emphasize that this is not a standard
program. In Brazil, what is considered basic and should there-
fore be present in the chemistry curriculum is the content on
properties, constitution and transformation of materials.
However, in the classroom, the curriculum ends up becoming
standard, in a process which gives more consideration to tra-
dition than to the students’ educational needs.

Considerations for teaching Chemistry in Brazil
It is common in Brazilian classrooms to hear secondary students
referring to chemistry as being difficult, abstract, unnecessary,
and other similar adjectives. We teachers recognize the impor-
tance of chemistry for society, despite its complexity.

These and other issues have been topics of debate about
science education and the education of citizens. This leads us
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Figure 1. The Brazilian Educational System.
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to reflect on interdisciplinary practices as a means to improve
science education (Lavaqui & Batista, 2007).

Maldaner and Piedade (1995) consider that the greatest
problem in teaching chemistry is the way that concepts are
introduced. The concepts should enable the student to truly
learn chemistry, without rote learning of definitions or use of
formulas and words devoid of meaning. Ideally, the words or
concepts used by the students should gradually become a way
of thinking.

Brazilian teachers often comment on the students’ lack of
interest, which raises other questions: would this lack of in-
terest be a direct consequence of the methodology adopted
to teach science? Is what students seek at school that which
the teachers offer? What is certain is that this lack of interest
on the students’ part ends up discouraging the teachers from
searching for innovative and more creative teaching and eval-
uation methodologies (Lima & Vasconcelos, 2006). Strack et al.
(2009) state that:

Many teachers’ practice is currently restricted to a rigid
curriculum characterized by disconnected content, a lack
of interdisciplinarity, and mainly a lack of connection with
students’ reality. This devalues the classroom, which should
be a place of construction and change, both for the stu-
dents and for the teachers themselves (Strack, et al., 20009,

pp- 18).

Table 1. Main content developed in high schools.

Year of High School Main Content

Introduction to Chemistry, Structure of
Matter, Chemical Bonding, Inorganic
Functions and Chemical Transformations.

st year

Stoichiometric Calculations, Kinetic
Chemistry, Thermochemistry, Solutions,
Chemical Equilibrium, Electrochemistry.

2nd year

Study of Carbon, Properties and Characteri-
zation of Organic Compounds, Functional
Groups and Organic Functions.

3rd year
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According to Lopes (2005), school disciplines should not
be the mere reproduction of scientific knowledge. They
should have social purposes. Lopes (2005) points out that the
best form of arguing in favor of the relevance of certain con-
cepts and theories is to analyze the processes of organization
and constitution of school knowledge, by curricular integra-
tion, and the different processes of mediation that constitute
this knowledge. This includes transposition and didactic me-
diation, and the proper use of metaphors and analogies.

When we look at the school curriculum, we remember
that its construction is based on the view of science of the
person who creates the curriculum. This general view of science
allows making connections between the several areas of con-
tent and judging them as more or less important in the cur-
riculum. Thus, many areas of content that are considered im-
portant are organized and included in the curriculum, in school
books, delivered in class, and sometimes without contributing
significantly to the education of the student/citizen. This fact
may contribute to the student’s lack of interest and dedica-
tion, which creates a vicious circle of lack of understanding of
concepts and a consequent teacher’s lack of motivation.

Added to this is the extensive content included in the sec-
ondary education syllabus. In the case of chemistry, the syl-
labus initially proposed is so extensive that it cannot be thor-
oughly covered, or it is covered only superficially, which can
give rise to the misconstruing of concepts and lack of correla-
tion with previously taught content. Sometimes the curricula
are grounded in a need to prepare for the university entrance
examinations. The exam syllabus is always extensive and ends
up defining the content to be dealt with in the classroom.

In general, the science teacher has historically been ex-
posed to a series of challenges that include keeping up with
scientific and technological discoveries, staying up to date on
environmental problems, knowing at least the minimum
about polemic issues in the media, and making this all infor-
mation accessible and pleasant to the students, in other words,
teaching involves making the unfamiliar familiar.

Besides the challenges science itself poses to the teacher
are those posed by contemporaneous education trends. The
teachers who seek innovation in the teaching of science come
across some obstacles, as described by Leal and Mortimer

(2008):

The school culture, supported by didactic books and a ge-
nerally not very critical early education, and the lack of
governmental directives and articulation by schools and
teachers, is a great obstacle to the advance of innovative
projects (Leal & Mortimer, 2008, pp. 228).

The teachers are also faced with a somewhat unwelcom-
ing reality in Brazilian schools, such as crowded classrooms
(more than forty students), professional devaluation, and out-
dated school facilities, especially in public schools. These fac-
tors also make it difficult to adapt to the proposal of the Bra-
zilian curriculum parameters (Lima & Vasconcelos, 2006).
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Carnoy, Gove & Marshall (2003), looking for to under-
stand the different learning processes in Latin America, ap-
pointed by Latin American Laboratory for the Evaluation of
Educational Quality (Laboratorio Latinoamericano de Eva-
luacion de la Calidad de la Educacion, 1998), had developed
research in classrooms of Brazil, Chile and Cuba. The results
showed significant differences between classrooms observed
in that three countries, both in relation to the practice ad-
opted by teachers in the management of classes, as regards
the difficulty of content covered. The research in Brazilian’s
classroom identified that the level of cognitive demands of
students is smaller than in other countries, less connection
between knowledge, the use of “copy” via blackboard is larger
and, consequently, there is more emphasis on memorization in
detriment to the understanding of the concepts. The results of
Cuban classrooms and Chilean private classrooms are posi-
tively compared with those observed in Brazilian schools and
Chilean public schools.

It is known that Brazilian students see chemistry as a lesser
school discipline and that they find it difficult, we looked at
the teachers’ work and at the syllabus-related difficulties per-
ceived by the teachers. A large number of chemistry teachers
in secondary schools also report difficulties and problems re-
lated to teaching this discipline. We are aware that it does not
suffice to know the chemistry content in order to be able to
teach it. Teachers must also have knowledge about how to
teach, how to articulate content, and what the basic knowl-
edge required from every student is, that is, what we want our
students to learn. This study aimed to investigate syllabus—
related difficulties faced by the teachers of chemistry in sec-
ondary schools.

The steps of this study

In 2009, the Chemistry Department of the Universidade Fed-
eral de Minas Gerais — UFMG — was in charge of organizing the
Minas Gerais State’s Chemistry Olympiad (Olimpiada Mi-
neira de Quimica — OMQ), which is part of the national chem-
istry olympiad. The state-level contest brought together rep-
resentatives of 170 schools of Minas Gerais State.

This event gathered about 120 basic education teachers
from the state of Minas Gerais, Brazil, who were responsible
for accompanying the students who would take part in the
state chemisty contest, OMQ.

These teachers were invited to participate because they
had demonstrated profession commitment and for participat-
ing in activities which motivate students to study chemistry.
The 79 invited participants who filled out the questionnaire
gave their informed consent of use of the collected data for
research under the condition of non—disclosure of personal
data.

In the data—collection questionnaire distributed to the
high school teachers, we asked them to describe their impres-
sions about the teaching of chemistry, indicating the content
that they considered difficult to work with in the high school
classroom, the strategies and pedagogic resources used, and

EDUCACION QUIMICA ¢ JULIO DE 201 |



how the students related to the indicated content. Each partici-
pant was to write about the content with which they had the
most difficulty in working with the students. Next, the teach-
er described the type of difficulty faced in developing that
content and the ways in which he/she worked to overcome
the difficulty. The questionnaire was previously validated
with a group of volunteer teachers.

The data were submitted to qualitative textual analysis
(Moraes, 2003; Navarro & Diaz, 1994), first by quantification
and then by categorization. The unitary elements were corre-
lated for data assessment (Cirino, et al., 2009; Galiazzi, 2000;
Galiazzi & Moraes, 2006; Machado, 2002). Although the
teachers’ responses were rather terse in some cases, sometimes
they allowed for interpreting the symbolic meaning of their con-
ceptions of the chemistry content worked on in the classroom.

According to Moraes (2003), the textual analysis is based
on suppositions about the relation between the reading of the
material under analysis and its set of signifiers. In doing the anal-
ysis, the researcher attributes meanings that involve their
own knowledge and the theories that they are dealing with.
In this sense, we see that our understanding of the meaning of
the difficulties reported by the teachers’ results from mean-
ings that we attribute to the text.

Description and analysis of the content problem
Some studies discuss the importance and difficulties related
to a student- and/or teacher—oriented chemistry content.
Finley et al. (1982) investigated the importance and the diffi-
culties perceived by secondary school teachers of physics,
biology, health science, and chemistry. This study reports and
further classifies the content cited by the investigated tea-
chers. Although the teachers considered the content difficult,
there was not a specific concern about the type and cause of
such difficulties. The present work investigated the content
that the secondary school chemistry teachers considered
difficult and the source of such difficulty.

Table 2. Chemistry content considered difficult to teach according
to the investigated secondary school chemistry teachers.

Content Nymb'er of Percentage (%)*
citations
A Chemistry content involving 4 53
mathematical relationships
B Organic chemistry 10 13
C Structure of the Matter 07 9
Chemical equilibrium 05 6
Electrochemistry 04 5
b Thermochemistry 04 5
Inorganic functions 03 4
E Study of gases 01 1
F Radioactivity 01 1
G Topics in Chemistry (Poly- 02 3
mers and Food)
Total 79 —

* Percentage in relation to the total number of citations (79).
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The teachers were requested to choose the content that
they teach to their students and that they considered the
most difficult to teach. No restriction was made about class
grades. As a result, they reported difficulties in the whole sec-
ondary school chemistry content, ranging from the atomic
theory to organic chemistry, which are normally taught in the
first and last grades of secondary school in Brazil, respectively.
The cited content that emerged from the data was grouped
according to similarity and is shown in Table 2.

Before looking more closely at the content descriptions,
we point out that very often the teachers attribute the diffi-
culty to the students. Both in the case of mathematical knowl-
edge and of specific chemistry content, the teachers describe
the students as being unable to learn or as lacking basic re-
quirements or something similar. Next, we describe each of
the items given in Table 2 and attempt to analyze the teach-
ers’ comments.

A — Chemistry content involving mathematical
relationships

The content in this category includes stoichiometry, chemical
calculations, matter quantity, and others. In general, teaching
this content is a great challenge because it requires that the
students coherently articulate mathematical (measurement
units and their conversion, second order polynomials, propor-
tion, logarithm etc.) and chemistry knowledge (magnitude,
symbols, representations etc.).

The fact that difficulties in the use of calculations account-
ed for over 50% concerned us. Most teachers commented
that the main difficulty in teaching this content is associ-
ated with either the students’ “poor math grounding” or “in-
terpretation of question statements”. Never did the teachers
correlate the problems observed in the teaching of this con-
tent to their practice in terms of the required chemistry
knowledge.

We have not observed a greater concern with understand-
ing stoichiometry, matter quantity, or other content in this
category in the teachers’ comments. From experience, we
know that proportion is necessary in stoichiometry and that
it poses a challenge to the students. However, in looking for
the source of difficulty, we considered the understanding of
chemical transformations. Do the students fully grasp chemi-
cal transformations? Do the teachers give it due importance?
We consider that to think in chemical terms about quantities
in a chemical equation depends on understanding the trans-
formations involved.

Rossi et al. (2008) investigated the teachers’ knowledge of
density and confirmed the direct relationship between this
content and its mathematical expression. According to
them:

Many students have difficulty in learning chemistry con-
cepts when the discipline is restricted to fragmented con-
tent presented out of context, which results in generalized
deficiency. [...] The questionnaire revealed that mathema-
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tical equations apparently are excessively emphasized in
the study of density, which has grave consequences for hig-
her education (Rossi et al., 2008, pp. 59).

For over a decade now, PCNEM (Brasil, 1999) has recom-
mended the creation of classroom situations that stimulate
the students to develop the capacity to reason and use science
as an element of interpretation and intervention. When they
emphasize calculations, the teachers may be limiting the un-
derstanding of concepts and making their understanding and
that of the subsequent content difficult.

As already pointed out by Maldaner and Piedade (1995) as
to how concepts are initially presented, to truly learn chemis-
try, they can not be restricted to rote learning or the use of
formulas and words void of meaning. The emphasis on the
mathematics of the content will not contribute to the devel-
opment of thinking in chemistry.

B — Organic chemistry content

Content requiring a greater knowledge of substances consti-
tuted of mainly carbon, classified as organic chemistry, was
also mentioned. Carbon hybridization, atomic and molecular
orbitals, organic reactions, and mechanisms of reaction are
part of this category.

The separation of organic and inorganic chemistry in sec-
ondary school has been criticized for a long time. The teach-
ers that mentioned organic chemistry probably still preserve
the tradition of reserving this chemistry content for the third
year of secondary school. However, more important than that
is the depth intended in secondary level classes. We agree
that as the students acquire basic content, the teacher gradu-
ally goes more into depth. One of our concerns is that schools
with two hours of chemistry classes a week teach content like
“reaction mechanisms”. We wonder at the depth of such con-
tent. How much do secondary students learn about it? Prob-
ably, when citing such content, the teachers are aware of their
level of abstraction. If the content is not understood from
the chemical viewpoint, the students’ option is to memorize. The
atoms and molecules involved in these reactions have real
structures that cannot be perceived by the senses, though.
How can you study the imperceptible? The correlation be-
tween the behavior of these minute particles that constitute
the microscopic and lend the properties to the macroscopic
system was and continues to be the great challenge of chem-
istry, and consequently, of teaching chemistry. How to over-
come it? (Roque & Silva, 2008.)

In an attempt to facilitate the teaching of such content,
some teachers reported using analogies, contextualizations,
multimedia resources (slides), and physical models (balloons
or plastic models to represent molecules). The combination
of these strategies/resources can make learning concepts more
significant, increasing the interest of the students in organic
chemistry. However, despite their efforts, the teachers still
recognize that a large number of students do not learn and do
not like this content.
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C — Structure of Matter

The teachers considered the structure of matter the third
most difficult content to teach. Some attributed these diffi-
culties to its subjective and abstract nature, the difficulty to
understand and visualize the models, and the lack of a physics
grounding to understand the concepts of charge and electric
and magnetic fields. In these cases, to facilitate teaching this
content, the teachers resort to computer models, videos, and
even drawings and analogies of the atomic models being stud-
ied. One of the teachers emphasized that it is necessary to
believe in what has never been seen and to use “touchable”
models, as he/she calls it, such as marbles and the solar sys-
tem.

Another teacher mentioned the difficulty to teach elec-
tronic distribution and energy sublevels and that the students
do not understand Bohr’s model, despite the use of media to
facilitate teaching. The team responsible for the UFMG’s en-
trance examination (vestibular) has avoided formulating
questions that involve energy sublevels because they consider
this content as belonging to higher education, due to its
depth.

From the comments of some Minas Gerais secondary
school teachers, we could notice that they continue teaching
this content and describe it as being difficult. The periodical
properties were also mentioned by the teachers. They said
that the students have difficulty to understand and corre-
late the properties in graphs and in the chemistry context. In
relation to the students’ interest in this content, one of the
teachers said that they love the atomic theory subject and
that in the case of those who do not, it is possibly because
they do not understand the subject. Most teachers said that
the students have little interest in the content.

Quadros et al. (2008) evaluated the exams of the state
chemistry Olympiad and most of the students’ errors in-
volved the content structure of the matter. This content is
abstract in nature and in most secondary schools, it is taught
early in the chemistry course, and that probably the students
have difficulty with abstractions. With regard to the number
of students’ errors in the state chemistry Olympiad and the
level of abstraction required by this content, the number of
citations of the content was small.

D — Chemical equilibrium, Electrochemistry,
Thermochemistry, and Inorganic functions

Some teachers cited this content as being difficult to teach
and learn, which is probably due to their abstract nature.
Some studies have evidenced the students’ difficulties in this
content. Driel and Griber (2002) discussed the students’ dif-
ficulties with the concept of chemical equilibrium as being
related to its level of abstraction and the fact that the con-
cepts involved have different meanings from those of daily
life, among others. Jong and Treagust (2002) investigated the
learning of electrochemistry and found that the students’ dif-
ficulty is in relating the chemical species involved in electro-
chemical phenomena with the actual processes. Several other
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studies (e.g., Garnett & Treagust, 1992a and 1992b; Posada,
1997; Sanger & Greenbowe, 1997; Lima, et al., 2005) have
indicated the students’ difficulties in electrochemistry.

Concerning thermochemistry, Mortimer and Amaral
(1998) reported that the use of concepts whose meanings in
science are different from those of daily language makes un-
derstanding difficult and that the students fail to clearly dis-
tinguish the limits and context of application of each one.

In relation to inorganic functions, Campos and Silva (1999)
analyzed 12 secondary school chemistry books and consid-
ered the content a jumbled bunch of concepts that did not
actually contribute to the understanding of the physical world
before the eyes of teenagers. According to them, as presented
in the books, the content is confusing and completely useless
because of the presence of contradictory ideas, minimum
coverage of the established principles, statements not contex-
tualized in the students’ daily life, an excessive number of
unrelated concepts, the solvent at times being considered and
at others ignored, and overemphasis of names, formulas,
and classifications. If the investigated teachers follow the
schoolbooks, this difficulty is expected.

E — Study of gases

The study of gases was mentioned only by one teacher, who
associated the difficulty in this content with the short time
available to explore it, since it is taught in the second year of
secondary school. In some schoolbooks, the authors chose to
limit this content to the standard conditions for temperature
and pressure — STP. Naturally, this requires less time. How-
ever, contextualization, a current trend in education, is at the
door of the classrooms; can we limit the content to conditions
that do not exist in the students’ life? Maybe the solution
would be to redimension it, to teach concepts related to the
students’ daily life. If the teachers still have the traditional
program of study of gases in mind, they will certainly not
have time enough to deal with it properly.

F — Radioactivity

Some secondary school chemistry schoolbooks include the
topic of radioactivity. It is logical to think that given the com-
plexity of the content, the books bring more complementary
information than chemistry content. One of the teachers
cited it and its difficulty due to the students’ lack of ground-
ing; however, an interdisciplinary approach results in a satis-
factory response of the students to this content. The only
comment on this content reflects a tendency not to deal with
it in secondary school.

G — Chemistry topics

The study of topics of interest in chemistry was evidenced
after the publication of the guidelines for the national cur-
riculum parameters (PCN+) (Brasil, 2002). Two teachers men-
tioned the chemistry topics Foods and Polymers. They re-
marked on the lack of didactic material, as these topics are
not included in most course books and are not available as
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educational videos because of the lack of knowledge of prac-
tical activities and other reasons. The teachers see possibilities
of contextualization and interdisciplinarity in these topics.
However, they seem to have difficulty in preparing their
classes, which makes clear the inadequacy of the didactic ma-
terial available according to the current trends in education,
especially the so—called more traditional materials. The cur-
rent trends in education are more present in papers about
teaching and learning chemistry published in specialized
journals. However, to prepare classes, the teachers tend to re-
sort more to books than to articles.

What we learn from the data

Found in our research in relation to teachers difficulties rela-
ted to the chemistry content allowed us to draw a general
profile of chemistry classes in secondary education. We noti-
ced an emphasis on calculations and formulas and we propo-
se that such an emphasis does not ensure the understanding
of the chemistry content.

The current teaching trends, which are broadly discussed
by chemistry educators in Brazil, highlight the importance of
basic concepts to understanding the world. Chemistry is a
science that studies materials and some emphases are made.
According to the PCN+ (Brasil, 2002), chemistry must be pre-
sented based on three fundamentals: chemical transforma-
tions, materials and their properties, and explanatory models.
Teaching based on these three fundamentals may provide the
required ground knowledge of chemistry to the students, es-
pecially if accompanied by the proper pedagogical approach
based on contextualization, which lends meaning to the con-
tent and makes establishing relationships with other fields of
knowledge easy. The respect for the cognitive and emotional
development of the students ensures close attention to the
students’ education and their interests, the development of
skills suited to the topics and content being taught (Brasil,
2002). Despite all the efforts to help the Brazilian teachers,
the pedagogical guidelines (PCNEM, PCN+, Basic Common
Content of Minas Gerais, etc.) seem to be much more just a
physical presence in the schools than they actually are ap-
propriated and implemented.

Thus, the concern is about the way teachers understand
the subjects in secondary education (chemical disciplines)
and in how they supply citizens educational necessities. The
content currently taught and emphasized probably does not
increase the students’ interest in science. The choice seems to
be for a classical content based mostly on school book con-
tent rather than on what would be in accordance with their
vision of the world, their ideas, their practices, their social
representations and their symbols. The language of chemis-
try is a tool available to facilitate the understanding of the
world. It is not an end in itself; that is, it only makes sense
teaching it in context.

Several researchers have pointed out the use of words in
chemistry with meanings different from their daily meanings
as an obstacle to learning. However, chemistry takes micro-
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scopic entities and creates models to represent the world. The
teacher is left with the hard task of drawing relationships be-
tween this world of entities and the macroscopic world.
Roque and Silva (2008) remarked that the difficulty in learn-
ing the language of chemistry is associated with the distinc-
tion between common language and the almost hermetic
specificity of chemistry, and most probably, with the difficulty
of establishing the necessary relationships between the chem-
istry entities of the microscopic and macroscopic worlds.

As already stated by Carnoy, Gove and Marshal (2003),
the emphasis is still on content storage and there is little rela-
tionship between these concepts and with the world of life.
The mathematication of chemical content is an evidence that
chemistry teachers are focusing on using formulas and, prob-
ably, meaningless knowledge for the student.

The data collected evidence the need to discuss and enrich
the Brazilian teachers’ conceptions of contextualization, inter-
disciplinarity, conceptual focus, and other subjects related to
chemistry education, aiming to overcome a still prevailing
simplistic view. We consider it essential that secondary school
students learn more chemistry concepts than mathematical
relations underlying such concepts.
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