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Abstract

This research aims to identify whether there is a correlation between students' attitudes towards reading and
mathematics. The participants were 330 students from the Final Years of Elementary School in fifteen rural and
urban schools in the municipality of Canad dos Carajas. The research is of an exploratory quantitative nature. The
instruments used were a Scale of Attitudes Towards Reading and a Scale of Attitudes Towards Mathematics, both
of the Likert type. Overall, the results indicated a positive and significant correlation between attitudes towards
reading and mathematics for 7th, 8th, and 9th-grade students, but not for 6th-grade students. It was also found that
attitudes towards mathematics are more variable than attitudes towards reading, which proved to be more
consistent. Regarding gender, boys exhibited more positive attitudes towards mathematics, while no significant
difference was observed in attitudes towards reading between boys and girls. In terms of location, no statistically
significant differences were found in attitudes between students from urban and rural schools. The findings
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challenge the common belief that students who enjoy reading do not enjoy mathematics, as a positive, albeit weak,
correlation was identified between attitudes in these two areas.

Keywords: Linguistic Processes. Educational Psychology. Scale

Resumo

Esta pesquisa teve como objetivo identificar se existe correlagdo entre as atitudes dos alunos em relagdo a leitura
¢ a matematica. Os sujeitos da pesquisa foram 330 alunos dos anos finais do ensino fundamental, provenientes de
quinze escolas, do campo e da cidade, do municipio de Canad dos Carajas. A pesquisa ¢ do tipo quantitativa
exploratéria. Utilizamos uma Escala de Atitudes em relacdo a Leitura e uma Escala de Atitudes em relagdo a
Matematica, do tipo Likert. Os resultados, de um modo geral, indicaram uma correlacdo positiva e significativa
entre as atitudes referentes a leitura e a matematica para os alunos do 7°, 8° e 9° anos, mas nao para o 6° ano.
Também, constatamos que as atitudes em relagdo a matematica sdo mais varidveis que as atitudes em relagdo a
leitura, que se mostraram mais consistentes. Quanto ao sexo, 0s meninos apresentaram atitudes mais positivas em
relagdo a matematica, enquanto ndo houve diferenga significativa nas atitudes em relacdo a leitura entre meninos
e meninas. Sobre a localizacdo, ndo foram encontradas diferengas estatisticamente significativas nas atitudes entre
estudantes de escolas da cidade e do campo. Os achados contestam o senso comum de que estudantes que gostam
de leitura ndo apreciam matemadtica, uma vez que os resultados mostraram uma correlagdo positiva, ainda que
fraca, entre as atitudes nessas duas areas.

Palavras-chave: Processos linguisticos. Psicologia da Educacao. Escala.

1 Introduction

According to Machado (2006), in his reflections on education, widely disseminated
slogans such as "mathematics is in everything" and "whoever reads, learns" are questionable.
Although attractive in their simplicity, these slogans need more critical analysis to truly make
sense in the educational context. The author points out that stating that mathematics is in
everything may be true, but without contextualization, it does not help students identify where
and how mathematics manifests itself in everyday life. Similarly, the slogan "whoever reads,
learns" also ignores that reading, to be effective, requires active involvement, a clear purpose,
and comprehension (Machado, 2006).

In addition to what was stated in the previous paragraph, we observe a prevalent
common perception that those who like Portuguese do not like mathematics, and vice versa.
This frequently reproduced view reflects ideas that end up reinforcing the separation between
the disciplines of Mathematics and Portuguese Language. As Lorensatti (2009, p. 90) points
out: “[...] traditionally, Mathematics and Portuguese Language do not interact in school. There
is a tradition that an individual who is good at Mathematics is not good at Portuguese
Language.” This view creates barriers that hinder the connection between the areas, ignoring
how important reading and interpretation skills, for example, are for solving mathematical
problems and other activities common to mathematics.

Slogans that portray liking as a feeling that repels two important school subjects
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highlight an idea that emphasizes that attitudes are not merely internal states, but rather forces

that directly shape how we face challenges and absorb learning, as pointed out by Klausmeier
and Goodway (1977). For these authors, positive attitudes, formed from encouraging
experiences and mutual support, are essential to increase motivation, strengthen self-
confidence, and sustain effort in difficult situations. On the other hand, they argue that negative
attitudes, usually rooted in criticism or past failures, can create significant obstacles to learning,
hindering progress and compromising performance.

From Brito's perspective (1996, 2011), over the decades, authors such as Thomas (1863-
1947), Znaniecki (1882-1958), Allport (1897-1967), and Klausmeier (1915-2013) have
contributed to the understanding of attitudes, highlighting their influence on both individual
and collective behavior. In Brazil, the psychologist and educator Marcia Regina Ferreira de
Brito has made a significant contribution to the understanding of this concept, especially in the
field of mathematics education psychology. This field basically refers to the application of
educational psychology to school mathematics, as Brito (2011) points out.

Given the multitude of discussions surrounding the topic of attitudes, for this research

we have adopted the definition of attitudes proposed by Brito:

A personal, idiosyncratic disposition, present in all individuals, directed towards
objects, events, or people, which takes on different directions and intensities according
to the individual's experiences. Furthermore, it presents components of the affective,
cognitive, and motor domains. (Brito, 1996, p. 11, our translation).

This definition demonstrates that attitudes are not static elements, but rather dynamic
ones; that is, they are continuously shaped by the interaction between individual experiences
and the social environment. For example, a student who initially has a negative attitude towards
mathematics due to difficulties in the subject may gradually change their stance by experiencing
more interactive classes or by achieving success in certain activities. This process shows how
attitudes can transform based on new experiences and contexts.

This article aims to analyze the relationship between attitudes towards reading and
mathematics among students in the final years of elementary school. We believe it can provide
important information to improve the school curriculum, focusing on interdisciplinary
approaches that integrate reading and math skills. With further research, it may be possible to
deepen analyses, methodologies, and conclusions, in order to strengthen educational strategies

and improve student performance.

2 Attitudes
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Understanding how attitudes are formed, measured, and related to other concepts is
essential for a comprehensive understanding of human behavior. According to Brito (1996), the
term attitudes was first used as a psychological concept by W. Thomas and F. Znaniecki in the
book The Polish Peasant in Europe and America, published in 1918. Before that, the term was
used to refer to body actions, that is, gestures, postures, or physical movements adopted by a
person — crossing their arms or smiling — interpreted as direct indicators of behavior.

With its introduction into psychology, the term attitudes took on a cognitive character,
encompassing not only external manifestations but also internal processes, such as thoughts,
beliefs, and dispositions, broadening the analysis of human behavior. Bandura (1977)
emphasized that human behavior is largely influenced by the beliefs that individuals have about
their own abilities, highlighting the central role of self-efficacy in motivation and performance.

In Brito's thesis (1996), different definitions of attitudes proposed by various authors are
addressed. The author reports both the lack of consensus on the definition of attitudes and the
difficulty in distinguishing similar concepts, which are often erroneously treated as synonyms
for attitudes. The importance of not confusing attitudes with behavior is also emphasized,
highlighting that the former refers to internal, learned events that encompass cognitive and
affective aspects, varying in intensity and being directed towards specific objects.

It is common to associate the term attitudes with the idea of behavior, something that an
individual should do. However, different interpretations can arise regarding this term, as
mentioned by Tortora (2019), who highlights that the word attitude can have several meanings
in everyday language, being used by people to express feelings, actions, posture, among others.
The author also indicates that common sense interpretations of the idea of attitudes can lead to
misunderstandings, diverging from its real meaning. Allport (1935 apud Gil, 2019), in turn,
defined attitudes as a neural state of readiness, organized by experiences, which directly
influences individuals' responses and which, according to him, is fundamental to understanding
how we relate to the world.

The definition proposed by Brito (1996) suggests that attitudes involve three domains:
the cognitive, which refers to knowledge about the object of the attitude, is the rational and
belief-based aspect associated with the attitude; the affective, which involves feelings and the
emotional relationship with the object of the attitude, that is, the emotions and preferences
linked to it; and the conative, which concerns the predisposition to act in a certain way in
relation to the object.

According to the definitions of Klausmaier and Goodwiem (1977), attitude is used to

designate both the nuanced emotional dispositions of individuals and identifiable public
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entities, which are used to communicate meanings between individuals who speak the same
language. This definition reinforces the understanding of attitudes as complex phenomena,
which are not limited to individual emotions, but can also be expressed and perceived in a social
context. In this way, attitudes also encompass collective expressions of public entities. They
reflect personal feelings and thoughts, while also being used by organizations to communicate
values. Attitudes facilitate communication between people who speak the same language and
are influenced by the cultural and social context.

Klausmaier and Goodwiem (1977) state that, due to the complexity of attitudes, they
play an important role in the behavior of individuals and groups. The authors present the five

defining attributes of attitudes (Figure 1).

Attitudes
without awareness —_— learnability - intentionality
temporary -— stability - permanent
low — personal-societal meaning —_— high
affective high —_— affective-cognitive content —_— high cognitive skills

approximation high «—— orientation: approach/avoidance high avoidance skills

Figure 1 — The five defining attributes of atitudes
Source: Adapted and translated by the author from Klausmeier & Goodwin (1977, p. 144, our translation)

Learnability indicates that all attitudes are learned, intentionally or unintentionally.
Intentional learning tends to occur when people recognize that it will contribute to their own
well-being, to the group's goals, or to their personal values.

Stability is another important attribute, noting that some attitudes remain virtually the
same over time, while others may change or simply disappear.

The personal-societal meaning indicates that attitudes involve relationships between
people and between people and things. Actions towards a person affect how the individual feels
about themselves and how they influence others.

Regarding the affective-cognitive content of attitudes, cognitive aspects refer to the
knowledge and information one has about something, while affective aspects involve the
emotions and feelings provoked by a given situation.

Finally, approach-avoidance orientation occurs when an individual has a favorable
attitude toward an object or situation, tending to approach it and adopt a positive stance toward

it. On the other hand, if the attitude is unfavorable, the tendency is for the person to move away
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or exhibit negative attitudes toward the object or situation.

To investigate these attitudes systematically and comparably, it is necessary to use
psychometrically validated instruments that are sensitive to the affective and cognitive
variations of the subjects. In this sense, attitude scales are fundamental to understanding these
internal predispositions. Since the 1920s, several scales have been developed for this purpose,
such as the Bogardus Social Distance Scale, the Thurstone Scale, the Semantic Differential, and
especially the Likert Scale, which is one of the most widely used in research in the field of
education (Gil, 2019). In the Likert Scale, respondents rate statements on an ordinal scale,
usually from 1 (strongly disagree) to 5 (strongly agree), allowing the degree of agreement or
disagreement in relation to certain attitude objects to be measured.

According to Brito (2011), as individuals progress through schooling, they develop
beliefs, values, and attitudes regarding different subjects, which vary in intensity. The
development of attitudes is directly related to affect, while beliefs and values are more
associated with the cognitive component.

Lima (2018) highlights that both positive and negative attitudes can be awakened. The
author also emphasizes that competitiveness among students, for example, if not conducted
constructively, can contribute to the emergence of negative attitudes, highlighting the
importance of a school environment that promotes healthy interactions.

Gongalez and Brito (2001) emphasize that the acquisition of positive attitudes towards
mathematics should be one of the goals of educators, especially for those seeking to go beyond
the mere transmission of knowledge. They emphasize the importance of providing students with
an environment that promotes the development of a positive self-concept, autonomy in their
efforts, and enjoyment in problem-solving.

Research conducted by Ardiles (2007), Santana (2019), Tortora (2019), and Gongalez
and Brito (2001) examined attitudes toward mathematics among teachers and students,
highlighting the importance of these attitudes in pedagogical practices and the teaching-learning
process. Lack of confidence in one's own ability to learn mathematics can lead to the
development of negative attitudes, which, in turn, significantly influence student performance
and the pedagogical approach adopted. This occurs because beliefs, such as self-perception of
incapacity, shape attitudes and impact motivation and behavior in relation to the subject.

Solé (2014) defines reading as a process of interaction between the reader and the text,
in which the reader seeks to satisfy specific objectives. In this context, the reader assumes an
active role, processing and examining the text with a defined purpose. To this end, reading

strategies become essential tools, assisting in the autonomous and effective comprehension and
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interpretation of texts. This view is reinforced by Danyluk (2015), who expands on the idea by
emphasizing that reading, whether textual or mathematical, occurs when the reader engages
meaningfully with the content. Such engagement is based on the human acts of understanding,
interpreting, and communicating lived experiences, allowing the reader to expand their
perception of themselves, others, and the world.

This active and reflective interaction between reader and text is also highlighted by
Solé (2014), who observes that reading, in addition to satisfying specific objectives, can occur
unintentionally, as in the case of reading for pleasure, in which the reader's purposes can be
more subjective and open. Kleiman (2005) complements this perspective by stating that reading
transcends the simple mechanical act of decoding words, configuring itself as a process of
meaning construction. In this process, the reader actively interacts with the text, seeking
meanings that broaden their worldview.

Thus, the motivation for reading, whether driven by pleasure or learning, can play a
fundamental role in shaping positive attitudes toward the act of reading. Furthermore, it
contributes decisively to the development of textual comprehension and reader engagement,
consolidating reading as a rich and transformative experience.

Quadros and Oliveira (2019) conducted research with students in the 5th, 7th, and 9th
grades of elementary school and pointed out negative attitudes toward mathematics as students
advance in age and school years. In turn, Lima (2022) explored the attitudes of beginning
students in the course, pedagogical strategies, and promoting integrated learning between

reading and mathematics.

3 Method

This research was part of the project entitled "Linguistic Approach to Mathematical
Literacy: Theory and Pedagogical Practice," coordinated by Professor Dr. Ronaldo Barros
Ripardo, and developed by Grupo de Estudos e Pesquisas em Processos Linguisticos em
Educagdo Matematica (Prolem) in partnership, with the support and funding of the Municipal
Government of Canaa dos Carajas. The research met the criteria established by Comité de Etica
em Pesquisa (CEP), Universidade Federal do Para (UFPA), according to Parecer n. 4.339. 214
and Certificado de Apresentagdo de Apreciacio Etica (CAAE) n.36527520.9.0000.0018.

This is a quantitative research study, since it uses statistical methods to analyze numerical
data, and it is exploratory in nature, as it investigates a topic that has been little addressed, with

the aim of broadening the understanding of issues related to the topic.
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According to Gil (2019), this type of study aims to develop, clarify, and modify
concepts and ideas to formulate more precise problems or testable hypotheses for research.
Thus, our research becomes quantitative and exploratory as it seeks to understand the
relationship between attitudes towards reading and mathematics, exploring whether there is an
influence between these variables. For example, we raise questions such as: do those who have
positive attitudes towards mathematics tend to have negative attitudes towards reading? Is there
a relationship between positive attitudes towards reading and mathematics? These questions
guide our investigation and will be answered throughout this article, contributing to a deeper
understanding of the impact of attitudes on the learning process.

The study included 498 students from the final years of elementary school in the
municipality of Canaa dos Carajas, from 15 schools, both rural and urban, out of a total of 5,200
students enrolled in 2022. A proportional stratified sampling method was used to select
participants, characterized by selecting a sample from each subgroup of the population
considered. These 498 students represent approximately 9.6% of the population and are those
who responded to at least one of the instruments used in the field research.

In this article, we work with data from a sample of 330 students from the 6th to the 9th
grade, who simultaneously answered the EARL (abbreviation of the nomenclature in
Portuguese) and EARM (abbreviation of the nomenclature in Portuguese). To participate in the
research, participants needed to be enrolled in 9th grade classes in Elementary School, have
signed the Informed Assent Form, have obtained the consent of their guardians through the
signing of the Informed Consent Form, and have answered the Attitudes Toward Reading Scale
(EARL) and the Attitudes Toward Mathematics Scale (EARM).

The EARM was originally developed by Aiken and later revised by Aiken and Dreger,
being translated and adapted by Brito (1996) in his habilitation thesis. The EARL was adapted
and validated from the EAR (Brito, 1996) by Lima, Ripardo and Utsumi (2024).

The scales used are of the Likert type, composed of 20 propositions, and present four
response options to how people feel about activities involving reading, namely: completely
agree, partially agree, partially disagree and completely disagree. Among the statements, 10 are
positive and 10 are negative. Items 1, 2,6, 7,8,9, 12, 13, 16, and 17 of the scales reflect negative
feelings, while items 3, 4, 5, 10, 11, 14, 15, 18, 19, and 20 express positive feelings.

The following scores were considered for each option of positive and negative

responses (Table 1).
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Answers Positive propositions | Negative propositions
I completely disagree | 1 score 4 scores
I disagree 2 scores 3 scores
I agree 3 scores 2 scores
I completely agree 4 scores 1 scores

Table 1 — Scoring of the scale propositions
Source: Brito (1996)

The scale scores ranged from 20 to 80 points. A participant was classified as having a
more positive or more negative attitude toward reading and mathematics if their score was
higher or lower, respectively, than the average obtained by the sample on the instrument.

A pilot application was carried out on April 13, 14, 20, 21, and 22, 2022, in two schools,
with the participation of approximately 50 students. As a result, the most appropriate way to
apply the instruments was verified, with minor adjustments related to typing errors. The results
obtained in this application were considered valid for analysis.

From May 17 to 20, 2022, the two instruments were applied to all subjects defined in the
sample. A printed version was given to the students for the application of the EARM and EARL.

After the application of the EARM and EARL, the results were added and converted
into scores. For data tabulation and organization, Excel software tools were used, and for
statistical testing and data analysis, the Statistical Package for Social Science (SPSS) was used.
Analyses were performed using descriptive statistics, such as measures of central tendency, and

inferential statistics, such as mean and correlation tests and analysis of variance.

4 Results and discussions

4.1 Attitudes towards reading and mathematics

Attitude scales were applied focusing on two objects: mathematics and reading, based

on the EARL and EARM respectively (Table 2).
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Descriptions EARM | EARL
Media 55,51 56,62
Lower limit 53,97 55,36
Upper limi 57,05 57,89
5% truncated media 55,85 56,68
Median 55,00 54,00
Variation 202,403 | 136,558
Standard deviation 14,227 11,686
Minimum 21 25
Maximum 80 80
Range 59 55
Interquartile interval 21 16
Asymmetry -,185 ,106
Kurtosis -,508 -,448

Table 2 — Statistical descriptions of EARM and EARL
Source: research data (2022)

The average scores achieved by the students are similar on both scales, indicating that
the overall results of the participants are concentrated around similar average values (55.51 for
EARM and 56.62 for EARL). Regarding standard deviation and variation, they show greater
dispersion in EARM (14.227 and 202.403) compared to EARL (11.686 and 136.558). This
indicates that the responses in EARM are more varied around the average, while in EARL they
are more consistent.

With respect to outliers and robustness, the mean truncated at 5% in both scales is very
close to the overall mean, suggesting that the data do not present significant outliers capable of
distorting the average values. Regarding skewness, the values are small on both scales,
indicating distributions that approach symmetry: EARM (-0.185), that is, a slight negative
skewness (greater concentration of high values); EARL (0.106), a slight positive skewness
(greater concentration of low values). This suggests that the data are well distributed, with little
influence from extremes. The negative kurtosis on both scales (EARM: -0.508, EARL: -0.448)
indicates that the distributions are platykurtic, that is, they have flatter tails than the normal
distribution. This reflects a lower concentration at the extremes and a more uniform distribution.
In general, the EARM shows greater variability in responses, suggesting that students had more
heterogeneous behaviors or perceptions regarding the variables evaluated. As for the EARL, it
is more consistent, with less dispersion and values closer to the mean, indicating a more uniform
perception or behavior among students. Therefore, both scales show balanced distributions and
little influence from extreme values.

The average score obtained by the group (N = 276) was 55 points (SD = 14.005) on the
EARM and 57 points on the EARL (SD = 11.733). Since the midpoint of the scales is 50, both

averages indicate that the students in the sample have more positive attitudes towards both
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mathematics and reading. The minimum score achieved on the EARM was 21 points and the

maximum was 80 points. On the EARL, the scores were 25 points and 80 points, respectively.

Figure 2 shows the distribution of students regarding attitudes on the EARM and EARL.

EARM 32

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
B Negative ™ Positive

Figure 2 — Attitudes towards mathematics and reading
Source: research data (2022)

Looking at the individual results, the data in Figure 2 indicate that 48% of the students
(N = 157) scored above the group average on the EARM, while 52% (N = 173) scored below
the sample average. On the EARL, these percentages are 45% (N = 149) and 55% (N = 181),
respectively. The results suggest, therefore, that most participants demonstrated negative
attitudes towards both mathematics and reading.

The analysis of the EARL and EARM scores was stratified by grade level, gender of the
students, and school location, to verify possible significant differences between the groups that
could impact the overall result of the sample. Considering that the data met the statistical
assumptions, a one-way ANOVA was performed to assess differences between school grades.
The results did not indicate significant differences, both for the EARL (F (3,326) = 0.421, p >
0.05) and for the EARM (F(3,147) = 1.442, p > 0.05). Thus, it is concluded that attitudes
towards reading, and mathematics remain consistent regardless of the grade level in which
students are enrolled.

The research by Almeida, Barbosa and Mota (2017), developed for the validation of the
EARL (ERAS-Br) and carried out with students from the 4th to the 9th grade of elementary
school, as well as the study by McKenna, Kear and Ellsworth (1995) on attitudes towards
reading, conducted with students from the 1st to the 6th grade of elementary school, identified
more positive attitudes in the early grades. However, as the school years progressed, attitudes
became more negative.

Pirola, Sander and Silva (2018), in bibliographic research developed with the aim of
contributing to the discussion in the field of Psychology of Mathematics Education, stated that,
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according to a general overview of research, attitudes towards mathematics tend to be more
positive in the early years, and become more negative according to the experiences lived.

According to Brito (1996), attitudes are shaped by the individual's experiences and can
generate favorable or unfavorable positions in relation to a given object.

A t-test for independent samples was performed with the aim of investigating possible
differences in the scores of the EARM and EARL scales between female (n = 160) and male (n
= 170) participants. The results indicated a significant difference in EARM scores, with M = 53
(SD = 15.6) for the female group and M = 58 (SD = 12.4) for the male group, a difference
considered statistically significant ((303,466) = -2.968, p < 0.05). Regarding EARL, the
averages were M = 56 (SD = 12.3) for the female group and M = 57 (SD = 11.1) for the male
group, a difference that was not statistically significant (t (328) =-0.984, p > 0.05). These results
suggest that there are distinctions in attitudes towards mathematics between female and male
students, but not regarding attitudes related to reading.

McKenna, Kear, and Ellsworth (1995), in research on attitudes toward reading

conducted with students from the 1st to the 6th grade of elementary school, identified that males
presented more negative attitudes compared to females. These results are consistent with those
of de Freitas and Utsumi (2019), who, when investigating attitudes related to mathematics, also
found no significant differences between the sexes. Although boys presented slightly higher
averages, the variation was not statistically relevant.
A t-test was also performed to investigate differences in EARM and EARL scores between
students from rural schools (n = 84) and urban schools (n = 192). For the EARM, the average
score for students in rural areas was 55 (SD = 13.9), while that of students in the city was 56
points (SD = 14.4), showing that the difference between the groups is not statistically
significant: (t(328) =—0.298, p > 0.05). For the EARL, students from rural schools achieved an
average of 56 points (SD = 12.3), and those from the city 57 (SD = 11.4). The t-test also found
no statistically significant differences between the groups: (t(328) = —0.536, p > 0.05). These
results indicate that there are no relevant differences in attitudes towards mathematics or reading
between students from rural and urban areas.

Research conducted by Macédo (2010) with elementary school students from two rural
schools located in the municipality of Agreste identified that students' attitudes towards
mathematics were more positive. Regarding attitudes towards reading among students from
rural schools, no research focusing directly on this topic was found. However, studies such as
that of Bacha et al. (2006), conducted with elementary school students from a public school,
indicated that the performance of students residing in the city was slightly higher than that of
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those residing in rural areas, especially in the final years of elementary school.

The data align with Klausmeier and Goodwin (1977) and Brito (1996), who address the
affective and cognitive components of attitudes as elements that shape learning. The aftective
component, related to feelings and emotions, and the cognitive component, linked to acquired
information, help to understand how attitudes can form and influence academic performance.
Although the differences between the average EARL and EARM scores in rural and urban areas
are not significant, it is important to recognize that this factor may be related to the social and

learning contexts experienced by each individual.

4.2 Relationship between attitudes towards reading and mathematics

The scatter plot (Figure 3) is an important tool in conducting statistical analyses, as it
allows exploring the relationship between continuous variables, such as trends, correlations,
and discrepancies in the data, as well as identifying outliers that may affect the analyses. In this
research, it was used to investigate the connection between the results of applying EARL and

EARM.
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Figure 3 — Dispersion of EARL and EARM
Source: data resourch (2022)

The darkest points on the graph are concentrated in the central range. In the EARL, the
highest density occurs between scores 50 and 60. The most frequent scores on the EARM are
concentrated in this same range. This may indicate that most students show moderate
performance on both scales. The graph also shows that the data are relatively dispersed,
indicating that there is no clear and strongly linear relationship between scores on the EARL
and EARM. Still, a slight upward trend can be observed, suggesting a weak positive correlation:

students with better scores on one scale tend, in general, to have better scores on the other.
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Correlation between two variables occurs when there is a linear relationship between
them, such that the variation in the values of one predictably implies the variation in the values
of the other, since they are not independent. However, this correlation cannot be understood as
causality. The best-known tests used to identify the existence or not of a relationship between
two variables are Pearson's r, Spearman's p, and Kendall's t. The first is a parametric test, the
last two are non-parametric tests and should be used if the parametric assumptions are violated
(Dancey; Reidy, 2013; Field, 2009).

In a bivariate correlation analysis, the direction of the relationship can be positive,
negative, or zero, and the strength of the magnitude varies from -1 to 1. A correlation is positive
if high values in one variable tend to be associated with high values of the other variable and
vice versa. If there is no linear relationship between the two variables, it can be said that there
is a zero relationship (Dancey; Reidy, 2013; Field, 2009; Miot, 2018). In this context, the
strength of the magnitude of the relationship is measured by a statistic called the correlation
coefficient, also known as the r coefficient.

In our research, we considered the parameters proposed by Dancey and Reidy (2013) to
indicate the strength of the magnitude of the relationship for Pearson's r coefficients. The
following intervals indicate a correlation:

Absent: r=0; Weak: 0 <r<-030r0<r<0.3;
Moderate: -0.4 <r<-0.6 or 0.4 <r <0.6;
Strong: -0.7 <r<-0.9 0or 0.7<r<9;

Perfect: r=1.

The correlation we sought to analyze was between the mean EARL score and the mean
EARM score.

Thus, based on these data, in addition to these variables being measured using interval
scale measures, we used Pearson's product-moment correlation coefficient technique to assess
the possible correlation between them, since the data followed a normal distribution (Dancey;
Reidy, 2013; Miot, 2018). The results of the testr = 0.207 (N =330; p < 0.05) revealed a positive
and weak correlation, but statistically significant (r = 0.207; N =330; p <0.05), suggesting that
as the EARL score increases, the EARM score also tends to increase, and vice versa. However,
the strength of this relationship is small, explaining approximately 4% of the variance in the

sample studied.
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From the overall result of the correlation test, we sought to deepen the analysis of the

correlation between the variables from the grade level stratum, in other words, whether the
grade level variable could influence the correlation observed in the group. For the 6th grade,
the result was r = 0.051 (N =77; p > 0.05); for the 7th grade, r = 0.229 (N = 89; p < 0.05); For
the 8th grade, r = 0.250 (N = 90; p < 0.05); and for the 9th grade, r = 0.245 (N = 74; p < 0.05).
In summary, a significant and weak positive correlation was also identified from the 7th to the
9th grade. This means that approximately only 6% of the variance in the mean EARL scores is
explained by the individual variation in the mean EARM scores. However, no significant
correlation was identified between these variables for the 6th grade.

Additionally, we performed a mean test to analyze whether there are differences in the
EARM means of students with positive and negative attitudes towards reading. The results
showed that the average score of the first group — 59 points (N = 149, SD = 15.3) — was
significantly higher than that of the second group — (N = 181, SD = 53) (t(286,951) =3.977, p
< 0.05)). Cohen's d returned a value of 0.44, reflecting a small effect size (Berben; Sereika;
Engberg, 2012). In common language, we can say that there is a 62.4% probability that a person
randomly selected from one group will have a higher score than a person randomly selected
from the other group. Therefore, although not large, the difference is significant enough to be
noticed in an educational context where relationships between cognitive and attitudinal areas
frequently influence each other.

Thus, based on the assumption mentioned in some literature, as well as the widely held
common belief that students who like Portuguese dislike Mathematics, and vice versa, we
considered that applying the EARL and EARM would allow us to find answers to this through
the results of the bivariate correlation test (Lorensatti, 2009). In this sense, the most likely
hypothesis would be to find a negative correlation between the average score on the EARL and
the average score on the EARM, that is, r < 0.00. This would mean that high scores on one of
the scales would be associated with low scores, and vice versa. However, this hypothesis was

not only not confirmed but also pointed to the existence of a positive, albeit weak, correlation.

5 Final considerations

The results of this research challenge the common sense notion that students who enjoy
mathematics do not have positive feelings about reading and writing. On the contrary, a
positive, albeit weak, correlation was identified between students' attitudes toward reading and

mathematics. This shows that, in the context of our research, students with more positive
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attitudes in one of these areas tend to have equally positive attitudes in the other, as well as

those with negative attitudes in one also tend to have negative attitudes in the other,
contradicting widely held stereotypes even in academic and school settings. This finding
highlights the importance of fostering positive attitudes in both subjects, considering that they
can reinforce each other.

The stability of attitudes throughout the school years, evidenced by the absence of
significant differences between grades, is also noteworthy. This result contradicts the findings
of other research, which pointed to a decline in attitudes in the final years of elementary school,
in the case of attitudes toward mathematics. However, in the context of this research, attitudes
proved to be relatively constant, with significant correlations only for students in the 7th, 8th,
and 9th grades, while for those in the 6th grade this relationship was not statistically significant.
This stability over time reinforces the need to investigate contextual factors that may have
contributed to this pattern.

The analyses also indicated differences in attitudes toward mathematics between boys
and girls, although these differences were not significant for reading. This suggests that cultural
and social factors may be impacting girls' relationship with mathematics, an area traditionally
marked by gender barriers. These findings highlight the need for educational initiatives that
address gender issues, promoting greater equity and support for girls in developing positive
attitudes toward mathematics.

Finally, the greater variability in EARM responses compared to EARL highlights the
complexity of attitudes toward mathematics, which appear to be more sensitive to external
factors. Thus, the results reinforce the importance of integrated educational policies that
comprehensively address the affective, cognitive, and social aspects involved in the

development of students' attitudes, especially with regard to mathematics and reading.
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