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Abstract

Intellectual styles comprise a preference of people to use their cognitive abilities to solve problems. In this sense, the
objective of this study was to investigate the relationship between thinking styles, verbal reasoning, and learning strategies
in basic education. A total of 470 students from the 2"to the 9% gradein a city in the state of Parana participated in the
study. We used the Thinking Styles Inventory - Revised Il, the Learning Strategies Assessment Scale, and the Wechsler
Abbreviated Scale of Intelligence. The Wechsler Scale was administered individually and to a restricted sample of 45
students. Positive relations were obtained between the intellectual styles inventory score and the learning strategies. The
data pointed towards the need for further national studies to assess these correlations due to the early stage of these
studies within the Brazilian population.
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Resumo

Os estilos intelectuais compreendem a preferéncia das pessoas para usar suas habilidades cognitivas a fim de resolver
problemas. Assim, o objetivo deste trabalho é investigar a relacdo entre os estilos intelectuais, a inteligéncia verbal e
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as estratégias de aprendizagem no ensino fundamental. Participaram da pesquisa 470 alunos do sequndo ao nono
ano do ensino fundamental de uma cidade do Parand. Foram utilizados o Inventario de Estilos Intelectuais — Revisado
Il, a Escala de Avaliacdo das Estratégias de Aprendizagem e a Escala Wechsler de Inteligéncia Abreviada. A aplicagdo
foi realizada de forma individual para a Escala Wechsler, em uma amostra restrita a 45 alunos. Foram obtidas relacées
positivas entre o escore do inventario de estilos intelectuais e as estratégias de aprendizagem. Os dados apontaram a
necessidade de mais estudos nacionais a fim de avaliar e confirmar essas correlacées, haja vista que os trabalhos com
a populacao brasileira sdo incipientes.

Palavras-chave: Ensino fundamental, Psicologia cognitiva, Inteligéncia, Aprendizagem.

Learning is a process that modifies the Central Nervous System based on the life experiences of a
person, allowing the best adaptation of individuals to their environment (Rotta, Ohlweiler, & Risgo, 2016).
Some cognitive processes, such as attention, thought flexibility, and executive functions are involved in
learning, since they are related to reading, writing, and math skills (Cypel, 2006; Simao, Lima, Natalin, &
Ciasca, 2010). Therefore, intelligence is a way to predict learning and school performance (Martins, Alves,
& Almeida, 2015).

According to Martins et al. (2017), there are several explanatory models for intelligence, which differ
from cognitive performance and human development. According to Sternberg (2010), intelligence is the ability
to learn from experience, using metacognitive strategies to develop ways of adapting to the environment,
planning, monitoring, and evaluating problem solving. The Information Processing Theory, which in general
studies how information is processed, is the framework for understanding intelligence in this study (Bzuneck,
2004, Sternberg, 2010).

According to the Information Processing Theory, speed and accuracy to process information, as well
as working memory skills and complex problem solving, are part of intelligence. Verbal intelligence, the
specific focus of this research, is used to solve problems in situations involving: information processing, oral
comprehension, verbal expression, concept formation, word knowledge, abstract reasoning and the ability
to acquire, retain and recover information. These skills can predict students’ school performance (Gomes &
Golino, 2012; Sternberg, 2010; Valentini & Laros, 2014).

Oliveira, Santos, and Scacchetti (2016) emphasize that students have different learning patterns,
which vary according to the type of task (reading, text comprehension, among others). Thus, in addition to
cognitive skills, each person has specific skills that influence the way they acquire and process information.
Research in the field of intellectual styles investigates the peculiar way in which individuals process information
and how it affects learning.

Thus, intellectual styles are understood as the person’s predilection for using their abilities and reasoning
to solve problems, process information, and perform tasks (Zhang, Sternberg, & Fan, 2013; Zhang, 2015).
These styles were studied from the perspective of Sternberg’s Theory of Mental Self-Government, which
associated thinking styles to the ways of governing a society. In 2005, Zhang and Sternberg (2005) classified
three types of intellectual styles: Type I, Il and lll. The first type involves the legislative, judicial, liberal, global,
and hierarchical styles, and it refers to a preference for activities with a higher level of cognitive complexity,
creativity, and independence when performing a task. Type Il consists of the executive, conservative, local, and
monarchic styles, indicating, therefore, a predilection for following rules and activities that denote a lower
level of mental complexity. Type Ill, in turn, involves the oligarchic, anarchic, internal, and external styles and
it includes characteristics of the type | or Il, depending on the type of task demanded and personal interests
(Nielsen, 2014; Zhang et al., 2013; Xie, Gao, & King, 2013).

A priori, there is no direct relationship between intellectual styles and level of intelligence, but certain
styles may have a correlation with intellectual abilities, since their purpose is to understand how people use
their cognitive ability (Sternberg, 1990; Sternberg, Castejon, & Bermejo, 1999; Gonzalez-Pienda et al., 2004).




However, intellectual styles are correlated with academic performance, but data are not consistent about
which styles contribute to school success (Gomes, Marques, & Golino, 2014; Xie et al., 2013).

In addition to intellectual styles, learning strategies are also fundamental for school performance, since
they help the learning process and accomplishment of a task (Galvdo, Camara, & Jordao, 2012; Zumbrunn
& Bruning, 2013). According to Dembo (1994), there are two types of learning strategies: cognitive and
metacognitive. Cognitive strategies allow students to learn, remember, and understand certain subjects,
favoring effective storage of information. They are divided into: rehearsal (recitation of a list and copying a text
literally); preparation (paraphrasing, taking notes, creating analogies, answering questions), and organization
(selecting main ideas, concept maps, schemas).

According to Corso, Sperb, Jou, and Salles (2013), the learning process requires planning and regulation
skills of the activity based on specific objectives. Based on this, metacognition is understood as the students’
awareness of their learning process (Marini & Boruchovitch, 2014).

Therefore, metacognitive strategies are resources that allow the individual to plan, monitor and
regulate thinking and behavior. They are divided into metacognitive strategies for planning, monitoring,
and regulation. While planning strategies occur when students establish their study objectives, monitoring
strategies take place when students supervise their understanding of a certain subject. Last, learning regulation
strategies are present when individuals verify their performance by analyzing if their study strategies are
effective (Dembo, 1994).

Thus, students must be aware of their learning process, identify study strategies, goals and their
objectives to achieve meaningful learning (Alcard & Santos, 2013; Cunha & Boruchovitch, 2012; Teixeira &
Alliprandini, 2013). Good learners use diversified and efficient learning strategies to access stored knowledge.
In addition, they have adequate metacognitive abilities and monitor their learning process (Dembo, 2000;
Grillo, 2003). Recent studies have found that students with improved school performance are able to select
and use more learning strategies, they have more studying habits, monitor their learning and academic
performance, organize and manage their study time, self-evaluate their learning strategies, and have more
skills to overcome obstacles and difficulties (Frison, 2016; Prates, Lima, & Ciasca, 2016; Veiga Simao & Frison,
2013; Zumbrunn & Bruning, 2013).

It was found that several cognitive abilities are essential for school success, since they enable the
student to perform satisfactory information processing, as well as efficient retrieval of their knowledge.
However, these strategies are not sufficient for improved learning. To achieve this, the student must
have more favorable strategies to solve problems and study. Thus, our hypothesis is that there
may be a relation between intellectual styles, learning strategies, and intelligence of Brazilian
schoolchildren.

In Brazil, only the study of Inacio (2016) sought to investigate and compare intellectual styles, memory
performance, and learning strategies of students from the 2™ to the 9" grade in the state of Parana (n = 370).
Therefore, it is noteworthy that there are almost no studies on intellectual styles in Brazil. The different types
of samples, demographic variables (school year, gender, age), and variables that measure school performance
have not been investigated yet. It is important to remember that intellectual styles are a recently introduced
scientific construct in Brazil.

In view of the above-mentioned, the main objective of this exploratory study was to investigate the
relation between intellectual styles, verbal intelligence, and learning strategies of students from 2" to 9" grade
in a city in the state of Parana. It should be noted that we do not intend to establish a causal relationship
between the variables studied, but rather address the issue using a descriptive design to draw exploratory
considerations about the relations observed.
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Method

Participants

A total of 470 students from the 2" to 9™ grade from five public schools in a city in the north of
Parana participated in the study. Of the total, 60% (n = 283) were girls and 40% (n = 187) boys. The mean
age of the students was 10.7 years, the youngest was 7 years old and the oldest 15 years old.

Instruments

To assess the students’ intellectual styles, learning strategies, and verbal intelligence, the following
instruments were used: (1) Thinking Styles Inventory - Revised Il (TSI-R2) (Sternberg et al., 2007): consists of
65 items that evaluate 13 intellectual styles. For each statement, participants rate themselves on a 7-point
Likert scale, with 1 indicating that the statement does not represent the way they carry out tasks and 7
suggesting that the statement characterizes extremely well the way they carry out tasks. The instrument can
be applied individually or collectively. The inventory was translated, then the back translation was carried out
and adapted for the Brazilian population. Four specialist judges in the field of psychological evaluation
analyzed the instrument to verify the adequacy of the items. Studies on the internal factorial structure
are still being carried out. Table 1 shows some sample items from the Thinking Styles Inventory - Revised |l
(TSI-R2); (2) Wechsler Abbreviated Scale of Intelligence (WASI) (Wechsler, 2014): aims to briefly assess general
intelligence, verbal and executive intelligence using four tests: similarities, vocabulary, cubes and matrix
reasoning, the first two referring to the verbal area. This instrument is administered individually to people
between the ages of 6 and 89 years. To meet the objectives of this study, only verbal tests were applied and
guantitatively assessed by verbal 1Q. The test was approved in Brazil by the Federal Council of Psychology in
2014, but the test is reserved for the exclusive use of psychologists, and publication is prohibited. Validity
studies are available in Wechsler (2014); (3) Assessment Scale of Learning Strategies for Elementary Education
(EAVAP-EF) (Oliveira, Boruchovitch, & Santos, 2010): assesses learning strategies (cognitive and metacognitive)

Table 1
Sample items of the Thinking Styles Inventory - Revised Il and their styles

Item Affirmation Thinking style
1 | prefer to deal with problems that require paying attention to many details. Local

2 When | write or discuss ideas, | prefer to focus on one idea at a time. Monarchic
3 When | start a task, | like discussing it with my friends or colleagues. External

4 I like listing the most important things | need to do before doing them. Hierarchical
5 When | face a problem, | use my own ideas and strategies to solve it. Legislative
7 | tend to pay little attention to details. Global

8 | like to find out how to solve a problem by following certain rules. Executive
9 | like controlling all the stages of a task without consulting other people. Internal
13 | prefer to follow existing rules or procedures to perform tasks. Conservative
16 | can easily change from one task to another because they all seem to be as important. Anarchic
20 | like situations that allow me to compare and assess different ways of doing tasks. Judicial
27 When discussing or writing, | accept the point of view of my colleagues. Oligarchic
53 When | face a problem, | prefer to try new strategies or methods to solve it. Liberal




as well as the absence of dysfunctional metacognitive strategies of children aged 7-16 years in elementary
school. It consists of 31 items on a three-point Likert scale (always, sometimes, never). There is no time limit to
complete the instrument and it can be administered individually or collectively. This instrument was approved
by the Federal Council of Psychology in 2010, and edited in Brazil by Pearson Clinical Brasil. Validity studies
are available in Oliveira et al. (2010).

Procedures

The project was approved by the Ethics Committee of the university. The parents or guardians of
the students signed the term of free and informed consent, authorizing research to be conducted on them.
Data collection of the 470 students was carried out collectively in the classroom for the TSI-R2 and EAVAP-EF
instruments, and individually for the WASI with 45 students, five from each school year, chosen randomly by
the educational institution. Collection times were scheduled with schools. The data collection was organized
in a spreadsheet and submitted to descriptive and inferential statistical analysis (Pearson’s correlation and
partial correlation tests).

Results

The Pearson’s correlation test was used with the purpose of investigating the relation between
intellectual styles, verbal intelligence, and learning strategies. We shall first discuss the results of the correlations
obtained between the intellectual style variables assessed by TSI-R2 and the Verbal Intellectual Quotient.

As shown in Table 2, it was found that the intellectual quotient of verbal intelligence presented a
statistically significant negative correlation with the conservative style scores (r = -0.333), indicating that, in
an exploratory way, the higher the score of Verbal IQ, the lower the score in the conservative style. It should
be noted that the sample on intelligence was restricted to only 45 students. Thus, it may not have been
able to represent all students in elementary school from 2" -9™ grades, which may have interfered in the

Table 2
Results of the correlation between Thinking Styles Inventory- Revised Il and the Verbal Intellectual Quotient (IQ)

Subscales Verbal 1Q
Legislative 0.217
Executive -0.121
Judicial 0.222
Global -0.154
Local -0.142
Liberal 0.038
Conservative -0.333"
Hierarchical 0.077
Monarchic 0.137
Oligarchic 0.204
Anarchic -0.006
Internal 0.051
External -0.032

Note: *Statistically significant results at p < 0.050.
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result. Further research with more significant population samples are required to obtain results that can be
generalized for this variable.

The study also sought to establish a relation between the variables of intellectual styles and learning
strategies. To do so, two analyses were conducted: a simple correlation (r) analysis, but also considering
that simple correlations are indicators of covariance between two variables, without controlling external
variables; and the partial correlation analysis (r partial). The purpose of this study was to control the effects
of the other intellectual styles on each of the styles analyzed and their relationship with the learning strategy
variables. Table 3 shows the data from the coefficients of the simple correlation, as well as the data of the
partial correlation between each style and the subscales of learning strategies.

Table 3 shows that simple correlation leads to an overestimation of the correlations between the
intellectual styles and learning strategies. However, during analysis, controlling the external variables by means
of the partial r (in this case it balances the interference of the other styles in the pair of relation between a
certain style and the strategies), it was found that the correlations, although for the most part have declined
in magnitude, indicated some degree of correlation. Although most of the coefficients were low or almost
null, the coefficients of low magnitude or almost null still represented 4% of the explained variance.

According to Table 3, the results from the partial correlation analysis indicated that, in the absence of
Dysfunctional Metacognitive Strategies, statistically significant and positive correlations were obtained,
although of low magnitude or almost null, for the legislative (r = 0.109), executive (r = 0.121), judicial
(r=0.181) and hierarchical styles (r = 0.144).

As for the Cognitive Strategy subscale, statistically significant and positive correlations were found for
the following styles: executive (r = 0.100), local (r = 0.149), conservative (r = 0.183), hierarchical (r = 0.235),
monarchic (r = 0.118) and anarchic (r = 0.109), and a statistically significant but negative correlation for the
liberal style (r=-0.122). It should be noted that the data refer to the partial correlation analysis.

Table 3
Results of simple correlation (r) and partial correlation (r partial) between Thinking Styles Inventory - Revised Il and the Assessment Scale of
Learning Strategies

Absence of dysfunctional

Subscales metacognitive strategies Cognitive strategies Metacognitive strategies General score

r r partial r r partial r r partial r r partial
Legislative 0.131" 0.109" 0.242" 0.036 0.142" 0.124" 0.254" 0.063
Executive 0.298" 0.121" 0.279" 0.100" 0.022 -0.074 0.347" 0.163"
Judicial 0311 0.181" 0.344™ 0.073 0.133" 0.109" 0.419™ 0.198"
Global 0.170" 0.029 0.188" 0.030 0.080 0.045 0.238" 0.151"
Local 0.248" 0.028 0.343" 0.149" 0.077 0.049 0.369™" 0.115"
Liberal 0.193" 0.040 0.243" -0.122" 0.027 -0.080 0.261" -0.037
Conservative 0.198" -0.036 0.229" 0.183" 0.039 0.011 0.258" 0.157"
Hierarchical 0.333" 0.144" 0.404™" 0.235™ 0.031 0.013 0.432™" 0.218"
Monarchic 0.265" 0.105 0.228" 0.118" 0.110" 0.082 0.331™ 0.111"
Oligarchic 0.071 0.016 0.194" 0.058 0.093 0.062 0.187" 0.078
Anarchic 0.169" 0.053 0.200" 0.109" -0.017 -0.095 0.203" -0.127
Internal 0.209" 0.044 0.226" 0.112 -0.019 0.007 0.241" -0.055
External 0.100 -0.073 0.165 0.080 0.088 0.045 0.179" 0.051

Note: *Statistically significant results at p < 0.050.




In the analysis of partial correlations, statistically significant and positive relationships were found for
the Metacognitive Strategy subscale for the legislative (r = 0.124) and judicial styles (r = 0.109), although of
low magnitude or almost null. Finally, the following correlations for the General Score were found: executive
(r=0.163), judicial (r=0.198), global (r=0.151), local (r=0.115), conservative (r = 0.157), hierarchical
(r = 0.218) and monarchic styles (r = 0.111). The study also investigated the relationship between verbal
intelligence and learning strategies. The results are shown in Table 4.

Table 4 shows that a statistically significant and positive correlation was found between the verbal
IQ and the Metacognitive Strategy subscale (r = 0.347), suggesting that the students’ higher score in verbal
intelligence (and greater ability to solve verbal problems) leads to a more metacognitive tendency. According
to literature on the subject, we shall discuss these results.

Table 4
Results of the correlation between Verbal Intellectual Quotient (IQ) and the Assessment Scale of Learning Strategies

Verbal 1Q
Absence of dysfunctional metacognitive strategies 0.063
Cognitive strategies 0.025
Metacognitive strategies 0.347*
General score 0.130

Note: *Statistically significant results at p < 0.050.

Discussion

First it should be noted that the relations found in the present study are exploratory in nature and
they do not intended to establish causal relationships. Thus, from the data obtained with this research, we
found that the intellectual quotient of verbal intelligence was statistically significant, but negatively correlated
with the conservative style. Thus, it may be suggested that people with a higher verbal ability have a lower
tendency to deal with known problems that involve rule-following and ready-made ways of doing things
(Sternberg, 1990; Zhang & Sternberg, 2005). This result, in turn, contradicts the findings of Sternberg (1990),
Grigorenko and Sternberg (1997), and Sternberg et al. (1999), since the researchers did not find a relationship
between the person’s thinking styles and their cognitive ability.

One of the possible explanations is because these results are due to the idiosyncrasies of the sample
in our study. Other possible explanations include the use of different intelligence assessment tools as well
as other cultural characteristics that imply different results. It must be noted that the sample for verbal
intelligence in the present research was small, which can lead to restrictions in the interpretation of the results.
Therefore, further studies with the purpose of investigating these relations in an exploratory way and using
more representative samples of verbal intelligence are required to verify if these results can be confirmed.

However, Inacio, Oliveira, and Santos (2018) found a relationship between visual perception ability
with styles of type | and Il, but the correlations were statistically negative in the latter. Statistically negative
relations between visual memory ability and the conservative style were also observed. These data corroborate
the point of view of Sternberg (1990) that specific styles could have an affinity with certain cognitive abilities.

A simple correlation was found between TSI-R2 and EAVAP-EF. However, as simple correlations
do not control for external variables, by controlling the effects, as represented by the partial r, shown
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in Table 3, the value of several coefficients decreased in relation to the simple correlation, becoming
almost null.

A relationship between TSI-R2 and EAVAP-EF was identified. We found higher correlations between
the General Score and Cognitive Strategy subscales with the hierarchical style and between the absence of
dysfunctional metacognitive strategy subscale and the judicial style, whereas low correlations were found
for the Metacognitive Strategies with the legislative and judicial styles.

Therefore, in general, except for the Metacognitive Strategies, there is an exploratory and non-causal
tendency for learning strategies to be correlated with intellectual styles of type I. Thus, it may be inferred
that more creative students who enjoy activities that involve a greater level of thinking flexibility and problem
solving are inclined to use a greater number of learning strategies. These data corroborate the findings of
Dembo (2000), Teixeira and Alliprandini (2013), Cunha and Boruchovitch (2012), according to whom the
most effective students are those who can use a wide variety of studying strategies to adapt to different
school situations.

However, Inacio (2016) found slightly different results regarding the correlation between the subscales
in EAVAP-EF and TSI-R2. For the subscale Absence of Dysfunctional Metacognitive Strategies, correlations
with the legislative (r = 0.230), executive (r = 0.349), conservative (r = 0.369), monarchic (r = 0.300) and
internal (r = 0.303) styles were found; however, in the present study, relations with the legislative, executive,
judicial and hierarchical styles were found.

For the Cognitive Strategy subscale, Inacio (2016) found the following correlations: executive (r = 0.278),
judicial (r = 0.404), global (r = 0.376), local (r = 0.363), liberal (0.311), hierarchical (r = 0.482), and anarchic
(r=0.273) styles. In the present study, correlations with the executive, local, liberal, conservative (negative
correlation), hierarchical, monarchic and anarchic styles were observed. As for the Metacognitive Strategy
subscale, the author found the following relations: judicial (r = 0.302), global (r = 0.200) and liberal
(r=10.221) styles. In the present study, correlations were found for the legislative and judicial styles only.

Finally, Inacio (2016) found the following correlations for the General Score: legislative (r = 0.261),
executive (r = 0.435), judicial (r = 0.379), global (r =0.210), local (r = 0.352), liberal (r = 0.284), conservative
(r = 0.304), hierarchical (r = 0.419), monarchic (r = 0.282), anarchic (r = 0.259) and internal (r = 0.255)
styles. However, in the present study, correlations were obtained between the executive, judicial, global,
local, conservative, hierarchical and monarchic styles.

Although Inécio (2016) found correlations between types | and Il and the subscales of EAVAP-EF, these
correlations were different from those found in this present study. Thus, despite the fact that the samples from
the two studies were from the state of Parana and the same instruments were used, there were differences
in the results. This divergence may be because the author administered the instruments individually, while
in this study we administered them collectively. It should be noted, however, that to date, except for Inacio’s
study (2016), no Brazilian studies were conducted to study the association between intellectual styles and
learning strategies in a more detailed way in a Brazilian sample.

Finally, as shown in Table 4, a correlation between the verbal intelligence score and Metacognitive
Strategy score was found, showing that, in an exploratory way, without the intention of establishing a causal
relationship, the higher the students’ ability to solve verbal problems, the more awareness, monitoring, and
self-evaluation they will have of their cognitive and learning process (Frison, 2016). Research (Grillo, 2003;
Pascualon-Araujo & Schelini, 2013; Zampieri & Schelini, 2013) shows that metacognitive skills are accompanied
by good cognitive performance, and students who monitor their learning better show improved information
processing and school performance, since they devise more effective strategies to acquire, organize, and
recover knowledge. Thus, metacognitive skills tend to contribute to the students’ successful storage of school
content and knowledge acquired in their daily lives.




Studies conducted by Oliveira (2008) and Joly and Dias (2012) found similar results in their research,
since they found correlations between verbal 1Q, measured by WISC-IIl and studying strategies, particularly
metacognitive strategies, confirming that this type of strategy is related to verbal intelligence.

In view of this research, intellectual styles, verbal intelligence, and learning strategies can contribute
to learning as they relate to more efficient information processing, as well as identifying the preferred ways
students use their skills, and consequently obtain knowledge. Knowing how each student learns, studies,
and solves problems, favors their participation in the school process. Thus, the aim of this study was to help
professionals in the field of education understand that each student has specific ways of learning, which may
lead to the development of different teaching methods to improve students’ school performance.

However, there are few Brazilian studies designed to investigate the intellectual styles in this population,
which makes it difficult to compare data considering that the studies have only been developed in the North
America. Further studies need to investigate whether the teachers’ teaching styles influence intellectual styles
and learning strategies.

Thus, further studies in Brazil should be developed to study the validity of the Thinking Styles Inventory,
seek to identify the intellectual styles of Brazilian students, establish differences among the grades, and possible
relations with other psychoeducational variables. One limitation of this study was the reduced number of
participants when investigating the intelligence construct, so it would be important to increase the number
of participants for this variable to obtain more reliable results. In addition, validity studies for the thinking
styles inventory must be carried out so that it can become a research tool on the students’ learning process.
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