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Abstract: This article explores the link between cognitive styles and Indigenous students” mathematics
academic outcomes. There were three different groups of Indigenous West Papuan students participating
in this study: 9 junior high school students, 12 senior high school students, and 46 university students.
Data were collected from the results of the group embedded figure test and the previous semester's scores
and analysed using a quantitative approach. In contrast to previous studies, the results indicated no
significant correlation between cognitive styles and mathematics academic outcomes for junior and senior
high school students. However, the different cognitive styles showed a significant contribution for
university students. As Indigenous students pursue a higher level of education, their cognitive styles
would influence their mathematics academic outcomes.
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Introduction

The contested discourses about the success of Indigenous students have continued to be discussed
among researchers (Chung et al., 2021; Harrison, 2011; Lowe, 2017; Sianturi et al., 2018).
Underperformance among Indigenous students has been found globally (Abdullah et al., 2013;
Burridge et al., 2012; Dhir, 2015; Chen, 2016; Jacob, 2017; Sianturi et al., 2018). For example, after
several years of implementing a range of improvement strategies in Australia, the percentage
attainment rates of Indigenous students in terms of literacy (Department of the Prime Minister and
Cabinet, 2018; Riley & Webster, 2016) and numeracy performance lag behind those of non-Indigenous
students (Department of the Prime Minister and Cabinet, 2018).

The literature also notes that the literacy and numeracy performances of Indigenous West Papuan
students are lower than non-Papuan students (BPS, 2020; Sianturi et al., 2018). According to the latest
report on schooling annual evaluation in 2019, junior high and senior high school students' average
scores on compulsory subjects were below the national average (Kementrian Pendidikan dan
Kebudayaan [Indonesian Ministry of Education and Culture] (Kemendikbud), 2019). Indigenous West
Papua students in Merauke Regency have the lowest scores in mathematics out of all the subjects
offered in schools (Kemendikbud, 2019). Based on a report from previous research, it was discovered
that West Papuan students in higher education had only a 43 out of 100 score on the basic
mathematical ability test (Sianturi & Suryani, 2017).

00

This work is licensed under a Creative Commons Attribution ShareAlike 4.0 International License.




The mathematics academic achievement gap between Indigenous and non-Indigenous students has
become a worldwide issue. The ongoing legacy of colonisation that persistently has impacts on
Western mainstream education, which numerically assesses the academic success of Indigenous from
colonial lenses, and the global neoliberal views that prioritise standardised scores, perpetuates placing
these students in a marginalised position (Rigney et al., 2020; Sianturi, Chiang, et al., 2022). Despite
the constant educational disadvantage faced by Indigenous students, there remains a limited
understanding of the source of the educational gap and of ways to improve Indigenous students'
outcomes and close the gap.

Although governments and schools have attempted to increase the students' learning achievement,
the attempts seem to achieve less. For example, the Indonesian government strives to enhance Papuan
students' academic success, making them equivalent to their Indonesian peers, however, what the
government has undertaken provides limited space for Papuan students to multiply their potential
(Rahmawati, 2004; Sianturi, Chiang, et al., 2022). Why? Because these efforts are more likely to
assimilate them into a community different from them (Sianturi, Chiang, et al., 2022). This community
is inaccessible and culturally divisive (Yunkaporta, 2009). If the focus of the government and teachers
is only on how to make the scores of Indigenous students equal to non-Indigenous students, then the
divide will never be closed. Only if all parties can see the uniqueness and distinctive characteristics of
Indigenous students and their needs, and set aside the intention of equating all students with a
standardised value, then the conceptualisations of knowledge and learning will be more inclusive
(Munroe et al., 2013; Perso, 2012). This would encourage teachers to focus on efforts to understand
students and dig deeper into their potential and the way they think and learn so that teachers will be
able to design lessons that are appropriate and accessible for them (Hogg & Volman, 2020; Sianturi et
al., 2018).

One of students’ characteristics seen as influencing the success of students' mathematical performance
that teachers might consider is cognitive style. Several studies have shown that there is a significant
correlation between the classification of students' cognitive styles on their mathematics learning
outcomes (Azlina et al., 2018; Jantan, 2014; Nur & Palobo, 2018). That is, the classification of certain
cognitive styles of students affects them in approaching mathematics, which leads to their success in
learning that subject. Considering the low performance of Indigenous West Papuan students in
mathematics, our study focused on identifying the relationship between their mathematics academic
outcomes, cognitive styles, and gender.

Literature Review
Coghnitive Styles and Indigenous Students’ Ways of Learning

Cognitive styles refer to the terminology used to describe an individual’s unique way of receiving and
processing information (Umaru, 2013; Witkin et al., 1977). Individuals may proceed with cognition
differently, including attention, memory, awareness, understanding, perception, and reasoning
(Macneil, 1980; Umaru, 2013). Although cognitive styles are popular in psychological disciplines,
cognitive styles have become expansive in educational fields. A growing literature has shown the
relevance of cognitive styles to students” learning process (Jantan, 2014; Singer et al., 2017; Umaru,
2013), in which they are considered a determining element of students” uniqueness in perceiving and
managing information from the environment (Kozhevnikov, 2007; Singer et al., 2017).
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Cognitive styles are distinct from cognitive ability, which is often measured by intelligence tests
(Umaru, 2013; Witkin et al., 1977). Although cognitive style and cognitive ability probably influence
learning practice performance, several cognitive styles may match some practices more than others
and vice versa (Kozhevnikov, 2007; Riding & Sadler-Smith, 1997; Singer et al., 2017; Witkin et al.,
1977). Cognitive styles reflect qualitative rather than quantitative differences between individuals in
their thinking processes (Riding & Sadler-Smith, 1997; Vega-Vaca & Hederich-Martinez, 2015; Witkin
et al., 1977). While cognitive ability emphasises students” intellectual level more, cognitive style is
more about students” ways of thinking, their steady mode of intellectual and perceptual functioning
(Umaru, 2013), and their attitudes toward interpreting situations and resolving matters in mind
(Desmita, 2012; Umaru, 2013). The students” preferred method of organising information leads them
to develop knowledge (Witkin et al., 1977), enables combination in a cross-ability and personality, and
ultimately manifests it in several activities (Desmita, 2012).

Witkin et al. (1977) studied individuals' ways of thinking profoundly and discovered two
classifications of cognitive styles: field-independent (FI) and field-dependent (FD). The characteristics of a
person classified as FI are: 1) proceeding with information in part patterns and analytic ways and
having a tendency to one’s own self-defined purpose; 2) feeling challenged to learn and comprehend
social information and contents and, therefore, requiring certain assistance (Blanton, 2004; Witkin et
al., 1977); 3) developing inductive reasoning to interpret inputs (Saville-Troike, 2012) one’s own
structures in unstructured situations (Blanton, 2004; Witkin et al., 1977), and feeling efficient working
alone (Vega-Vaca & Hederich-Martinez, 2015; Volkova & Rusalov, 2016); 4) not being influenced by
criticism and more introverted (Vega-Vaca & Hederich-Martinez, 2015); 5) tackling problems without
explicit guidance and instructions (Witkin et al., 1977). Meanwhile, characteristics of a person
classified as FD are: 1) proceeding with information in a whole pattern and defined structures and
having a tendency to require reinforcement; 2) showing more interest in social contents and, therefore,
memorising social information well (Blanton, 2004; Witkin et al., 1977); 3) developing deductive
reasoning to interpret inputs (Saville-Troike, 2012), having difficulty with structured learning material
(Blanton, 2004; Witkin et al., 1977), and enjoying working in a team (Volkova & Rusalov, 2016); 4)
being influenced by criticism and more extroverted (Vega-Vaca & Hederich-Martinez, 2015); 5)
needing clear instruction mnemonics or metaphors to solve problems (Blanton, 2004).

Research in Indigenous education suggests recognising Indigenous children’s ways of learning
(Krakouer, 2015; Yunkaporta, 2009). How Indigenous students think is distinct from non-Indigenous
students. For instance, Harris (1984) asserted that Australian Aboriginal students have unique
elements of learning that are the same as other non-Aboriginal students have. While non-Aboriginal
pupils get used to school-based learning, Aboriginal children prefer informal learning. However,
many parties, even the teachers themselves, do not understand this difference, thus generalising the
learning approaches between Indigenous and non-Indigenous students (Hughes & More, 1997).
Yunkaporta (2009) continued similar research and found eight Indigenous ways of learning: 1)
Deconstruct/Reconstruct: scaffolding and framing, working from a whole pattern to parts; 2) Learning
Maps: explicitly visualising processes; 3) Community Links: embracing local perspectives and learning
from the community; 4) Symbols and Images: utilising images, metaphors, and symbols to understand
concepts; 5) Non-verbal: using intra-personal and kinaesthetic skills to think, organise information, and
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learn; 6) Land Links: place-based learning, linking content to local land and environment; 7) Story
Sharing: approaching learning through narrative; 8) Non-linear: producing innovations and
understanding by thinking laterally or combining systems (pp. 46-50).

The concepts Yunkaporta (2009) discussed resonate with the FD classification criteria — there are
some commonalities. Evidence corroborates that some Indigenous groups (e.g., Native American and
Australian Aboriginal learners) tend to be more FD (Pewewardy, 2002; Rasmussen et al., 2004).
However, it should be noted that this prevalence is not general for all Indigenous peoples; even within
one group, the tendency to be FD cannot be generalised (Rasmussen et al., 2004). This is further
explained by Kozhevnikov (2007), that although cognitive styles tend to be identical and stable in each
individual, they are not consistent over time because changes may occur in line with responses to
specific environmental situations.

Cognitive Styles and Mathematics Learning

There is a link between students” cognitive styles and their mathematical achievement (Jantan, 2014).
This positive correlation has drawn several researchers’ interest to its profound impacts on more
exceptional mathematical skills: creativity (Azlina et al., 2018; Singer et al., 2017), problem-solving
(Ademola, 2015; Faradillah et al., 2018), mathematical communication (Pratiwi et al., 2013) and
particular subject areas, such as geometry (Singer et al., 2017) and algebraic reasoning tasks
(Chrysostomou et al., 2013; Rosita, 2018). These studies” findings underscored the importance of
delving in more substantial depth into how cognitive styles influence mathematics learning. Singer et
al. (2017) considered cognitive style a good predictor of students' mathematical creativity in a
comprehensive analysis. Some of these studies also provided recommendations for the idea of
dynamic balance in teaching mathematics by embracing students' cognitive styles (Chrysostomou et
al.,, 2013; Singer et al., 2017).

Coghnitive Styles and Gender

The literature has recognised the relationship between gender and mathematics performance
(Goodchild & Grevholm, 2009; Lin et al., 2020; Munroe, 2016). There is a higher performance rate
among males in mathematics than among females. During the mathematics learning process,
compared to their male peers, girls tend to exhibit a less positive attitude towards mathematics
(Munroe, 2016). For questions in which they are uncertain of the answer, girls are less likely to take a
risk (Goodchild & Grevholm, 2009). The discrepancy also appears in ways they approach
mathematical problems. When determining the solutions process and presenting their results, boys
are more likely to use diagrams, while girls prefer to utilise traditional methods and narratives
(Munroe, 2016).

It is evident that there is a tendency for males to perform better on mathematics tests than females,
when it comes to learning mathematics, and according to Arnup et al. (2013), these discrepancies
might be partly explained by the differences in the cognitive styles of the individuals. Their study
involving 190 primary school pupils aged between 8 and 11 years reported the relationship between
cognitive styles, mathematics performance, and gender. Based on the results presented, there was a
difference in the way boys and girls perform mathematics based on their cognitive styles. It was found
that there was a significant interaction between gender and cognitive styles in the context of
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mathematics learning. Compared to girls with the FI classification, boys with that classification
performed significantly better.

Moreover, Pathuddin et al. (2019) specifically studied the characteristics of male students with
different cognitive styles in solving mathematics problems. Boys with the FI cognitive style were
typically capable of reshaping and connecting new information to the knowledge they already
possessed and organised in resolving problems. Contrary, it is difficult for boys with the FD
classification to solve problems effectively as they feel challenged to organise their approach and
connect new information to their existing knowledge.

These previous studies focused more on the relations to mathematics performance, cognitive styles,
and gender among students in general. Although findings of studies that explored the prevalence of
Indigenous students’ cognitive classifications were presented in the previous discussion, those studies
did not examine the relationships to mathematics academic performance, cognitive styles, and gender.
Therefore, a study that identifies the relationships between mathematical performance, cognitive
styles, and gender among Indigenous students is considered necessary. Moreover, this is because
Indigenous students have different ways of learning from students in general.

Research Objectives and Questions

This research profoundly investigated the relationships between Indigenous students’ cognitive
styles, gender, and mathematics academic outcomes. This study is critical to help teachers develop
teaching strategies more relevant to Indigenous students' characteristics and uniqueness and is
accessible and inclusive for Indigenous students. This study adds to the literature on cognitive styles
and Indigenous students' mathematical skills. The following research questions (RQs) were used to
accomplish the objective of this study:

RQ1: Is there a significant association between gender and Indigenous students” cognitive style
classification?

RQ2: Is there a significant relationship between cognitive styles and mathematics academic
outcomes among Indigenous West Papuan students?

Research Framework

This study was structured according to the research framework illustrated in Figure 1. In the present
study, the relationship between cognitive styles, genders, and mathematics academic outcomes was
examined among Indigenous West Papuan students who were enrolled in this study. There are three
main pieces of information required in order to identify such a relationship, including gender,
cognitive style classification, and mathematics academic outcomes. This study first examined whether
or not there is a relationship between gender and cognitive styles. We identified if Indigenous West
Papua students' gender affects their prevalence of cognitive style. The relationship between cognitive
style classification and mathematics academic outcomes was sequentially investigated. Through
correlation analysis, we intended to understand if the prevalence of the cognitive style of Indigenous
West Papua students affected their mathematics academic outcomes.
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Figure 1: Research Framework

Methods
Research Methodology

This study examined the relationship between cognitive styles, genders, and mathematics academic
outcomes among Indigenous West Papuan students. In case-study research methods, researchers can
explore the data closely within the context of a particular situation or issue in order to assess its
relevance (Zainal, 2007). Typically, a small number of individuals, or limited geographical areas, are
chosen as the subjects of a case study (Creswell, 2014; Zainal, 2007). There is a weakness that a case
study may not have a broad application, due to the fact the statistical requirements may not be met
when analyzing small data sets. If that is the case, case studies could be limited in their application
(Davies & Beaumont, 2011). There is no one particular tradition of social scientific research that
inspired case studies. "Case study is defined by individual cases, not by the methods of inquiry used"
(Stake, 1994, 236). Depending on the nature of the case, it can be complex or simple (Stake, 1994). It is
also possible for case studies to be quantitative and/or qualitative. Using quantitative analysis, case
studies can include both empirical and analytical elements (Mills et al., 2010).

Because our study concentrated on a small group of Indigenous West Papuan students inhabit in the
Merauke area who had a specific case in terms of low mathematics performance, we considered our
study a simple case study using quantitative analysis, as we discussed in the previous section
regarding the low mathematics performance of Indigenous West Papuan students at different school
levels. Depending on each child's age and grade level, as well as the academic area in which the child
was studying, the role of cognitive style in relation to academic achievement could vary (Saracho,
1988). We were interested in identifying how the cognitive styles differ for each level. Research on
cognitive styles using GEFT is generally intended for individuals or groups of young people over ten
years old, particularly research that specifically discusses the area of mathematics. Therefore, in our
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study, we intended to examine these three different levels (i.e., junior and senior high schools, and
university).

Population and Sample

Although, in order to sample cases in a quantitative study it is necessary to have some understanding
of both the cases and the populations within which they are drawn, Thompson (1999) and Uprichard
(2013) asserted that we need to know what kinds of methods are most appropriate to deal with certain
cases. Some cases in quantitative studies employ non-probability (non-random) sampling for some
consideration (Vehovar et al., 2016). As a way of optimising response rates, non-probability sampling
is also introduced in quantitative research (Asiamah et al., 2022). Non-probability sampling methods
are often used by researchers for practical reasons. There are specific criteria that are used to select
non-probability samples, such as: practicality (data can be collected more easily and efficiently
through a sample); necessity (not all populations can be studied because they are too large or
inaccessible); cost-effectiveness (there is expense involved — equipment, travel, etc.) and a reduction
in participant enrollment manageability (using smaller datasets, the process of storing and conducting
statistical analyses is easier and more reliable) (Asiamah et al., 2022; Uprichard, 2013; Vehovar et al.,
2016). This sampling method will help particularly early career epistemologists who might have to
consider cost-effectiveness (since many of them might not receive funding or sponsorship), conduct
feasible studies and obtain an understanding of reporting their practices plausibly (Asiamah et al.,
2022). To bridge tensions between methodological and practical activities (Uprichard, 2013),
researchers must determine the limits of inference (Asiamabh et al., 2022) and whether or not it is
intended to generalise population. As long as there is researcher awareness of the epistemological
perspectives they adopt, the door is opened to a set of other discussions.

Although this study employed a quantitative approach, some practical consideration was made to
select non-random sampling. As early-career researchers, cost-effectiveness, practicality, and necessity
were the most reasonable justification that we took into account. Therefore, it is less likely that we
could make statistically valid inferences about the population at large based on nonrandom selection
methods rather than based on a probability sample.

Our study focused on a group of Indigenous West Papuan students who lived in the Merauke District
and who had a specific case in terms of low mathematics performance. The number of Indigenous
Papuan people is decreasing compared to non-Indigenous, and, in general, Indigenous Papuans live
in remote areas, where access to them is quite difficult and costly. Therefore, we identified schools and
universities that we could reach, as well as classes and majors that have a fairly large proportion of
Indigenous Papuan students. We decided to select two schools and one department of a local
university. For confidentiality purposes, the names of the schools and university were anonymous.
After discussing with homeroom teachers at each school and the head of the Department of Primary
Teacher Education, we recruited the seventh grade for the junior high school, the eleventh grade for
the senior high school and the second- and third-year students for the university. All participants
were Indigenous West Papuans (n = 67), in which n =9 were junior high school, n =12 senior high
school, and n = 46 university students (Table 1).
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Table 1: Demography of Participants

Junior High
Criteria School Senior High School University n
Male 4 8 15 27
Female 5 4 31 40
n 9 12 46 21

Tool Used

A group embedded figure test (GEFT) was given to gather information about students’ cognitive
styles. GEFT is a set of psychometric tests developed by Witkin et al. (1977) and commonly used to
classify individuals as FI or FD learners. GEFT takes 15 minutes to complete. It consists of three
subcategories: subcategory I (a part of training, three minutes to complete), which consists of seven
items; subcategories II and III (main parts, six minutes to complete for each), respectively, comprise
nine items — one point for each correct answer and zero for the wrong answer. The maximum total
score is 18, and the minimum is zero. If a GEFT taker gains a total score in the range of 0 to 9, he/she is
classified as FD, while in the range 10-18, he/she is classified as FI (Kamaruddin et al., 2004).

The GEFT is a standardised test and has been tested across a wide range of cultures to ensure its
reliability and validity. Since the GEFT was published, some scholars have tested and employed it,
and it shows a strong correlation ranging from .60 to .90 (Fyle, 2009; Jantan, 2014; Lis & Powers, 1979;
Panek et al., 1980; Witkin et al., 1971). This correlation remains strong even when it is translated in
Indonesian (Kamaruddin et al., 2004; Nugraha & Awalliyah, 2016; Puspananda & Suriyah, 2017) and
employed in the Merauke Regency (Nur & Palobo, 2018; Nur & Nurvitasari, 2017). Puspananda and
Suriyah (2017) in their research on factor analysis on the GEFT to measure cognitive styles found that
the GEFT instrument has one dominant dimension, namely, cognitive styles. The validity and
reliability show the internal consistency of the GEFT, and, therefore, GEFT is ready to use
(Puspananda & Suriyah, 2017). This consideration led our study to use a translated version of GEFT
(Kamaruddin et al., 2004; Nur & Nurvitasari, 2017) without testing it.

Data Collection and Analysis

There were two kinds of data gathered in this study, one was the information about students'
cognitive style classifications, and another was students” mathematics learning achievements.
Students’ cognitive styles were collected from the GEFT results of each student. As this study is a
continuation of previous research (Sianturi, Suliantin, et. al., 2022), where the cognitive style
classifications of the junior and secondary high school students in that study were used for this study.
We distributed GEFT to university students (Appendix A).

Students” mathematics academic outcomes for junior and secondary high school levels were gathered
from mathematics academic scores from the latest semester. Meanwhile, the mathematics academic
outcomes of university students were collected from their grades in their geometry and measurement
course. All scores here use percentage grading systems with the scale of 0-100.

We employed Fisher’s exact test value, independent t-test, and Nonparametric Correlation (Spearman
Rho) assisted by SPSS Statistic 26 to analyse the data (Creswell, 2014; Creswell & Guetterman, 2019).
Fisher’s exact test value was utilised to determine whether there is a significant association between
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gender and students” cognitive style classification (RQ1). Meanwhile, independent t-test, and
Nonparametric Correlation (Spearman Rho) were employed to identify whether there is a significant
relationship between cognitive styles and mathematics academic outcomes among Indigenous West
Papuan students (RQ2).

Ethical Clearance

Ethical approval was granted from the local ethics committees of the local university, the head of the
department, and the principals of each school. All participants provided informed consent. The names
of each school and university were kept anonymous for confidentiality purposes.

Results
Gender Preferences

As our data sample sizes were too small and data violated an assumption for Chi-Square tests, we
used exact Fisher’s exact test value to discover whether the number of FI and FD learners was
associated with the gender of the students. Table 2 shows that the p-value of 1.000 (for junior high
school and university students) and the p-value of .333 (for senior high school students) were greater
than .05. Thus, we concluded there was no significant association between gender and students’
cognitive style classifications (FI and FD).

Table 2: Cognitive Style Classifications and Gender

Asymptotic
Significance (2- Exact Sig. (2- Exact Sig. (1-
Seventh Grade Value df sided) sided) sided)
Pearson Chi-Square .0322 1 .858
Continuity correction .000 1 1.000
Likelihood ratio .032 1 .858
Fisher's exact Test 1.000 122
Linear-by-linear Association .029 1 .866
N of Valid cases 9
Eleventh Grade
Pearson Chi-Square 2.182° 1 .140
Continuity correction 136 1 712
Likelihood ratio 2.385 1 122
Fisher's exact Test 333 333
Linear-by-linear Association 2.000 1 157
N of Valid cases 12
University students
Pearson Chi-Square 1.012¢ 1 314
Continuity correction .055 1 .814
Likelihood ratio 1.622 1 .203
Fisher's exact Test 1.000 499
Linear-by-linear Association .99 1 .320
N of Valid cases 12

a- 4 cells (100.0%) have expected count less than 5. The minimum expected count is .89.
b- 3 cells (75.0%) have expected count less than 5. The minimum expected count is .33.
¢ 2 cells (50.0%) have expected count less than 5. The minimum expected count is .65.
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Cognitive Styles and Learning Achievement

Table 3 provides the relationship between GEFT results and student mathematics academic outcomes.
For junior high school students, it shows p-values = .412 (p > .05) and Spearman correlation coefficient
(r) =.313 and for senior high school students, p-values =.181 (p > .05) and Spearman correlation
coefficient (r) = .414. Differently, for university students, p-values = .002 (p <. 01) and Spearman
correlation coefficient (r) = .438.

Table 3: Correlation between Mathematics Learning Achievement and GEFT Scores

Criteria Junior High School Senior High School University

Mean SD r p* Mean SD r p* Mean SD r p**
Learning 62.44 528 313 42 3767 808 414 181 6033 1970 438  .002
achievement
GIFT 433 412 3.33 2.77 1.72 317
n 9 12 46

*95% confidence level

**Significance at the .01 level

Meanwhile, students’ cognitive styles did not significantly affect either junior high school or senior
high school students” learning outcomes; they significantly affected the learning outcomes of the
university students. Although the cognitive styles of junior high school and senior high school
students positively affected their learning outcomes, the correlation was small.

Table 4: The Effect of Cognitive Styles on Mathematics Academic Outcomes

Junior High
Criteria School Senior High School University
F pa t p* F pa t p* F pa t p*
Math outcomes 2.815 .137 .768 472 ° b 2609 .026 25222 119 2213 .032

FI/FD

aLevene’s test, variance is homogenous at 95% confidence level
bLevene's test is not computed because there are less than two non-empty groups.

*Significance at the .05 level

Prior to using independent t-test, we tested whether the data were normally distributed. The results of
normality test for each level showed p-values = .151 (p <.05), p-values =.200 (p <.05), p-values =.000
(p <.05), which means all data distributed normally and independent t-test could be applied
(Appendix B). The effect of cognitive style classifications on mathematics academic outcomes is
described in Table 4. It showed that p-values =.472 (p > .05), p-values =.026 (p <.05), and p-values
=.032 (p <.05), for each junior high school, senior high school, and university students, in order. The
differences in FI or FD classifications only positively influenced mathematics academic outcomes of

537



the senior high school and university students. If we compare the correlation value of junior high
school, senior high school, and university students and the description in Table 4, we discover that
students' cognitive styles provide greater influence as students age. Students with the FI classification
were more likely to have better learning outcomes than students with the FD classification, in line
with their ages. Table 5 shows that p-values =.014 (p <. 01) and Spearman correlation coefficient (r) =
.369. It shows that the relationship between the FD and mathematics outcomes of university students
was significantly correlated.

Table 5: Relationship between Field-Dependent and Mathematics Outcomes of University Students

£33

Variable r P
Math outcomes .369 .014
FD

**Significance at the .01 level

Discussion

In previous and recent research, it has been noted that cognitive styles have a positive connection with
many cognitive attributes (Umaru, 2013; Volkova & Rusalov, 2016) and mathematics (Chrysostomou
et al.,, 2013; Jantan, 2014; Rahman, 2013; Singer et al., 2017; Suranata et al., 2019). However, our
findings support a slightly different point of view. This study’s findings revealed that Indigenous
students” cognitive styles, both junior high school and senior high school, did not significantly
correlate with students' mathematics learning outcomes. Although the correlation was positive, the
cognitive styles showed a small contribution to supporting Indigenous students in achieving their
learning outcomes. Meanwhile, higher education students' cognitive styles significantly influenced
their learning outcomes. However, it was seen that the positive correlation became more noticeable as
the students” grade level increased. A small correlation for younger students was also discovered by
Jantan (2014), where cognitive styles were more likely to influence students” outcomes as the child
matures.

This may occur because of the way teachers deliver mathematics material that is not relevant to the
students” environment. Yunkaporta (2009) argues that educators often focus on linear viewpoints, a
part of Western-oriented pedagogy, within school practices, which further marginalises Indigenous
students by preventing them from reconstructing their own knowledge. The learning outcomes
collected in this study were analysed together with GEFT scores that were mathematics academic
outcomes measured according to standard scores. Given the small contribution of cognitive styles to
mathematics academic outcomes for younger students, this may be acceptable. A study involving
Papuan students aged 10-12 years by Sianturi et al. (2018) also found that the delivery of learning
materials for Papuan students was often monopolised by the dominant culture, making it difficult for
students to grasp mathematics learning. Furthermore, another study stated that the education
implemented in many schools in West Papua attempted to alienate Papuan students from their
environment and culture (Sianturi, Chiang, et al., 2022).

However, it should be noted that this needs to be studied with a qualitative approach. The aim is to
see how Indigenous students' ways of learning, culture, the environment, and even their gender,
affects Indigenous Papuans' cognitive styles prevalence and the ways students capture information
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conveyed during the mathematics learning process. Previous studies that discovered a positive
correlation between cognitive styles and mathematical achievement involved students in general (e.g.,
Ademola, 2015; Azlina et al., 2018; Chrysostomou et al., 2013; Faradillah et al., 2018; Pratiwi et al.,
2013; Rosita, 2018; Singer et al., 2017). Thus, more similar studies involving Indigenous students’
mathematics learning are required. Topics about the relevance of Indigenous ways of learning and
cognitive styles to students' mathematical abilities, but not taken from standardised mathematics
outcomes, might be worth considering for further research.

Other than the insignificant differences between cognitive style and learning outcomes against
previous studies' results (Scholar & Abdurauf, 2015), our results also identified slight differences
according to gender. Our research results indicated no significant association between Indigenous
students' gender and cognitive style classification. In other words, no matter whether an Indigenous
West Papuan student was a boy or a girl, his or her cognitive style would not be affected. However,
we could not articulate this statement strongly because of the limited number of participants we
studied.

Conclusion and Recommendations

This study sought the relationship between cognitive styles and mathematics academic outcomes
among Indigenous West Papuan students. There is no significant correlation between the Indigenous
students’ cognitive styles and mathematics academic outcomes at the junior and senior high school
level. Indigenous students with different cognitive styles might show a small improvement in
accomplishing their learning outcomes. As Indigenous students pursue a higher level of education,
their cognitive styles will influence their mathematics academic outcomes.

The findings of this study provide recommendations for school practices and policymakers. Teachers
should recognise Indigenous students' cognitive styles when developing teaching instructions and
assessments. Knowing Indigenous students’ diverse characteristics and needs might help teachers
create more culturally appropriate lessons for students. As cognitive styles might influence students’
mathematics academic outcomes as their school level increase, teachers might consider their cognitive
classifications for each school level.

The results of the study should be viewed within the context of several limitations. Considering the
small number of participants and the fact that we employed non-probability sampling in this study, it
is not possible to generalise the results of this study. Thus, a similar procedure with a larger sample
size could be applied for future research with probability sampling. Studies using qualitative
approaches to find the relationship among Indigenous students' ways of learning, cognitive styles,
gender, culturally responsive approaches, and their impacts on mathematical performance might be
considered for future research.
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