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ABSTRACT

This study explored the relationship between mathematics performance
and learning styles among Grade 8 students in the Philippines. The study
used a descriptive correlation research design to achieve its objectives,
which included determining the profile of Grade 8 students, identifying
their learning styles, and examining the relationship between mathemat-
ics performance and age, gender, and learning styles. The data was col-
lected through an adapted questionnaire from David Kolb's learning style
inventory. The findings revealed no significant relationship between
learning styles and academic performance in mathematics. However, it is
worth noting that the lack of a significant relationship does not neces-
sarily mean that there is no relationship at all. Motivation, teacher qual-
ity, and cultural background may also influence mathematics perfor-
mance. The findings suggest that educators should consider students' dif-
ferent learning styles when developing effective teaching strategies to
enhance mathematics performance among Grade 8 students. This study
contributes to the literature on mathematics education and has practical
implications for educators seeking to enhance their students' mathemat-
ics performance.

Keywords: Grade 8 students, Learning styles, Mathematics performance,
Teaching strategies, Visual learners

Introduction

their performance. This study addresses this

Mathematics is an essential subject that is a
fundamental tool for various fields such as en-
gineering, finance, and sciences. However, mas-
tery of mathematics is not easy, and students
have different learning styles that may affect
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gap by exploring the relationship between
mathematics performance and learning styles
among Grade 8 students.

Several studies have been conducted to in-
vestigate the relationship between learning
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styles and academic performance in various
subjects. A survey by Dix et al. (2020) and Mil-
ler (2022) found that students with a learning
style preference that aligns with the instruc-
tor's teaching style have a higher probability of
success in the subject.

Moreover, in a study by Hakan (2020); Vet-
eska et al. (2022); and Haataja et al. (2023),
they found a significant correlation between
learning styles and academic achievement
among university students. However, there is
limited research on the relationship between
learning styles and mathematics performance
among Grade 8 students in the Philippine con-
text.

This study aims to determine the profile of
Grade 8 students, precisely their age, gender,
and mathematics performance, identify their
learning styles, and examine the relationship
between their mathematics performance and
age, gender, and learning styles. The study will
use a descriptive correlation research design to
achieve these objectives. The data will be col-
lected through an adapted questionnaire from
David Kolb's learning style inventory, as cited
in McLeod (2010). The questionnaire will con-
sist of two parts: the Profile and Learning Styles
of the Respondents.

The findings of this study can provide in-
sights into the learning styles of Grade 8 stu-
dents and their relationship with mathematics
performance. Moreover, the study's results can
assist educators in identifying effective teach-
ing strategies that cater to the different learn-
ing styles of students. This study's significance
can help improve the teaching and learning of
mathematics, leading to better academic
achievement among Grade 8 students.

In conclusion, this study aims to explore the
relationship between mathematics perfor-
mance and learning styles among Grade 8 stu-
dents in the Philippines. Through the study's
objectives, the research gap can be addressed,
and insights can be gained into the different
learning styles of students and their relation-
ship with mathematics performance. This
study's findings can contribute to improving
teaching strategies and the academic achieve-
ment of Grade 8 students in mathematics.

Methods
Research Design

This study employed a descriptive correla-
tion research design. This method allows for
data collection on the relationship between
multiple variables without manipulating them,
providing insight and new information. Pri-
mary and secondary data were collected to in-
vestigate the research questions. Personal pro-
file data, including age and gender, were ob-
tained using researcher-made and adapted
questionnaires, while learning styles were as-
sessed using Kolb's Learning Style Question-
naire, adapted from McLeod (2010). Secondary
data was obtained from the average grades of
the first and second grading periods, which
measured the students' Mathematics perfor-
mance.

Study Environment

The study was conducted in Alcoy National
High School, located in Poblacion, Alcoy, Cebu,
a fifth-class municipality in the southeastern
portion of the province of Cebu, approximately
93 kilometers (58 mi) from Cebu City. With an
area of 6,123 hectares and a population of
16,118 based on the 2012 census, Alcoy is
home to eight barangays.

Respondents

The study's respondents were Grade 8 stu-
dents of Alcoy National High School in the
school year 2021-2022. Quota sampling was
used to select 15 male and 15 female respond-
ents from each section, resulting in a total of
120 student-respondents equally distributed
across the four Grade 8 sections.

Instruments and Data Gathering Procedures

The study utilized a research questionnaire
adapted from David Kolb and consisted of the
Profile and Learning Styles of the Respondents.
Part 1 aimed to determine the profile of the re-
spondents, including their name, age, gender,
and Mathematics performance. The Mathemat-
ics performance was categorized into five lev-
els using norm-referenced interpretation and
weighted mean. Part 2 aimed to determine the
Learning Style Inventory (LSI) and was
adapted from Kolb. The LSI consisted of twelve
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sentences with four choice endings, and re-
spondents ranked the endings for each state-
ment according to how well they fit the way
they learn something. Careful analysis of each
item was emphasized, and respondents were
advised to answer the questions conscien-
tiously. Respondents were not allowed to make
ties and were required to choose 4, 3, 2, or 1 for
each sentence. An answer sheet indicated the
answers as F, W, T, or D. The totals for each in-
dicated answer were calculated, and each stu-
dent was provided with a table showing the
preferred learning styles. To quantify a stu-
dent's learning style, the rank of each column in
the questionnaire was summed up according to
each learning style. The two highest ranks were
used to categorize each student's learning style
into Diverging Style,

Converging Style, Assimilating Style, and
Accommodating Style. Respondents were given
approximately 6 minutes to complete the in-
ventory and 20 minutes to score their list and
graph their learning styles.

Treatment of Data
For the quantitative interpretation of data,

the researcher used the following formulae.

Table 1: Respondents’ Mathematics performance

The profile of Grade 8 students of Alcoy Na-
tional High School, as to age and gender, was
treated using frequency and percentage. To de-
termine the Mathematics performance of the
respondents, the average of the first and sec-
ond grading periods was computed, and
weighted mean was used to describe their
Mathematics performance. To determine the
preferred learning styles of the respondent
groups in terms of diverging, assimilating, con-
verging, and accommodating, average
weighted mean was used. To test whether
there is a significant relationship between
Mathematics performance and age, gender, and
learning styles of Grade 8 students of Alcoy Na-
tional High School, the chi-square of independ-
ent samples was used. All statistical computa-
tions were set at a 0.05 level of significance as a
basis for rejecting or accepting the null hypoth-
esis.

Results and Discussion
Mathematics Performance

Table 1 shows the respondents’ Mathemat-
ics performance was by getting the computed
average grade from the first and second rating
periods.

VH H A L VL
Total | WAL | Desripiion
i ﬁ;\n: 5589 8084 | TST9 | TO-T4

Warra 14 13 3 0 0 30 4.47 % ery High
Gemalina 0 5 1& 8 1 30 257 Laow
Ijpil 1 4 15 10 0 30 283 Averaga
Molive 0 5 18 ! 1 30 2.50 Averags

Total 15 27 510 26 2 1210 3.28 Average

The table shows the mathematics perfor-
mance of the respondents, as measured by
their average weighted mean (WM), across five
different grade levels. The respondents are di-
vided into four groups: Narra, Gemelina, Ipil
and Molave. Among the four groups, Narra had
the highest WM of 4.47, indicating a very high
level of mathematics performance, while Ge-
melina had the lowest WM of 2.57, indicating a
low level of mathematics performance. The
other two groups, Ipil and Molave, had average

WM of 2.83 and 2.90, respectively, implying an
average level of mathematics performance.

It is important to note that the WM is com-
puted by considering the different weights as-
signed to various mathematics subjects in the
curriculum. Therefore, the WM is a good meas-
ure of overall mathematics performance rather
than just a single subject.

The findings of this study are consistent
with previous research that has shown a posi-
tive correlation between academic
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achievement and intelligence (Xue et al., 2021;
Yang et al., 2021; Leist et al., 2021). Moreover,
this study's results suggest that individual and
contextual factors may contribute to differ-

Respondents’ Mathematics Learning Styles
Table 2: Learning Styles of the Respondents

ences in mathematics performance among stu-
dents. Identifying these factors could help edu-
cators develop more effective strategies for im-
proving students’' mathematics performance.

L earning

Abiliti Average WA

Learning Stvles

Description

Rank

CE(23D
RO Q.54
ACQR3)
RO2.348)

. ACR.32) -
== AE2IT -

246

Diverging

Assimilating

Lesz Prefemad 4

L=z Prefemad

Ibre Prefemed

Lad

[}

CE(L3T
AEITY

257 Mbre Prefemad 1

Table 2 presents the respondents’ learning
styles, learning abilities, average working
memory, description, and rank.

As observed in Table 2, results show that
the most preferred learning style among the re-
spondents is accommodating, with an average
working memory score of 2.57, followed by
converging with an average score of 2.55, as-
similating with an average score of 2.43, and di-
verging with an average score of 2.46. This im-
plies that respondents who prefer a more
hands-on, experiential learning approach, such
as accommodating and converging styles, tend
to have higher working memory capacity, while
those who prefer a more reflective and theoret-
ical approach, such as diverging and assimilat-
ing styles, tend to have a lower working
memory capacity.

The findings of this study are consistent
with previous research that suggests a relation-
ship between learning style preferences and
working memory capacity (Mitchell, 2009;

Crook-Rumsey et al, 2022; Haataja et al,
2023). Therefore, educators should consider
incorporating teaching methods aligned with
their students' preferred learning styles to op-
timize learning outcomes. For example, stu-
dents with accommodating learning styles may
benefit from hands-on, interactive learning ac-
tivities, while students with assimilating learn-
ing styles may benefit from lectures and read-
ing materials.
Relationship Between the Respondents’
Mathematics Performance and Identified
Profile
Age

Table 3 presents the relationship between
the respondents’ mathematics performance
and age.

As shown, Table 3 presents the relationship
between the respondents' mathematics perfor-
mance and their age.

Table 3: Relationship between the Respondents’ Mathematics Performance and their Age

17 &
Age above 15-16 | 1213 Total | * Vabled Decision |Interpretation
. Value
Math Perf, fo fo fo
VH 90 & above 1 2 12 15
H 85-89 0 ) 20 27
- ErE : 2 7 20 11647 | 1551 RejectH,| Significant
L 75-79 5 8 13 26 o o '
WL 70-74 0 2 0 2
Total 10 28 82 120
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The study found that most respondents fell
under the average category in mathematics
performance, with 50 out of 120 respondents
falling under the range of 80-84. The distribu-
tion of respondents across different age ranges
shows that the majority of the respondents are
in the age range of 12-13 years old, with 82 out
of 120 respondents falling under this range.

The chi-square test was conducted to deter-
mine whether there is a significant relationship
between respondents’ mathematics perfor-
mance and their age. The computed chi-square
value of 16.47 exceeded the tabulated value of
15.51, indicating that the null hypothesis of no
significant relationship between mathematics
performance and age can be rejected. There-
fore, evidence suggests that age is a significant
factor in determining mathematics perfor-
mance.

These findings are consistent with previous
studies showing a relationship between age
and mathematics performance. For example, a
survey by Xi & Hamari (2019) found that older

students performed better in mathematics
tests than younger students. Similarly, a survey
by Corcoran & O'Flaherty (2022) found that age
significantly predicted mathematics perfor-
mance in Filipino students.

This study implies that educators should
consider the age of their students when plan-
ning mathematics instruction. Younger stu-
dents may require more support and guidance
in mathematics than older students. Addition-
ally, teachers should consider using age-appro-
priate teaching strategies and materials to en-
sure students are engaged and motivated to
learn mathematics. Finally, future

research could investigate the factors con-
tributing to the relationship between age and
mathematics performance.

Gender

This part presents the relationship between
the respondents’ Mathematics performance
and gender.

Table 4. Relationship between the Respondents’ Mathematics Performance and Gender

Gender Male Female 2 Tabled L .
Total X Value Decision | Intepretation
Math Perf. fo fo
VH 90 & above 7 a 15
H 25-89 14 13 27
20-24 22 28 50 Fail to MNot
2.21 59,49 . .
L 75-79 16 10 26 Reject H,| Significant
WL 70-74 1 1 2
Total 60 60 120

The table presents data on the relationship
between the respondents' mathematics perfor-
mance and gender. The respondents are cate-
gorized based on their mathematics scores,
with Very High (VH) being the highest score
range, followed by High (H), Average (A), Low
(L), and Very Low (VL). The observed frequen-
cies (fo) are listed for each score range and gen-
der, along with the chi-square value (x2), the
tabled value, the decision, and the interpreta-
tion.

The data shows that both male and female
respondents scored similarly in the mathemat-
ics performance categories. The highest num-
ber of respondents with Average mathematics

performance is in the female group, followed
by the male group. Likewise, the female group
has the highest number of respondents with
High mathematics performance, followed by
the male group. In contrast, the male group has
the highest number of respondents with Low
mathematics performance, followed by the fe-
male group.

The chi-square value (x2) indicates no sig-
nificant relationship between respondents’
mathematics performance and gender. The ta-
bled value is 9.49 with 4 degrees of freedom at
a 0.05 level of significance. Since the chi-square
value (2.21) is less than the tabled value, the
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null hypothesis (Ho) is not rejected, and the al-
ternative hypothesis (Ha) is not accepted, indi-
cating that there is no significant relationship
between mathematics performance and gen-
der.

These findings are consistent with previous
research suggesting no significant difference in
mathematics performance between male and
female students (Hartung & Shapley, 2011;
Hyde, Fennema, & Lamon, 1990; Xi & Hamari,
2019).

The lack of a significant relationship-
between mathematics performance and gender
may suggest that gender-based differences in
mathematics achievement are likely influenced
by factors other than gender, such as cultural
and social factors, individual differences, and
motivation (Bouchey & Harter, 2005; Frenzel,
et al,, 2007; Wang & Degol, 2017; Casey & Gan-
ley, 2021).

In conclusion, the data suggests that gender
does not significantly impact mathematics per-
formance. Therefore, educators and policy-
makers should focus on creating a supportive
and inclusive learning environment that pro-
motes mathematical achievement for all stu-
dents, regardless of gender.

Learning Styles

Table 5 presents a comprehensive analysis
of the relationship between the respondents’
mathematics performance and their learning
styles.

The chi-square test revealed no significant
relationship between the two variables, con-
sistent with several previous studies. However,
it is essential to note that this does not mean
that learning styles have no impact on mathe-
matics performance. Other factors, such as mo-
tivation, teacher quality, and cultural back-
ground, may also play a role in influencing aca-
demic performance in mathematics.

These findings are consistent with previous
studies that have found no significant relation-
ship between learning styles and academic per-
formance in mathematics (Felder & Silverman,
1988; Dunn & Dunn, 1992; Kulkarni & Sullivan,
2022; Corcoran & O'Flaherty, 2022). However,
it is worth noting that the lack of a significant
relationship does not necessarily mean that
there is no relationship at all. Other factors,
such as motivation, teacher quality, and cul-
tural background, may also influence mathe-
matics performance (Xi & Hamari, 2019; Sezer
& Uzun, 2020; Suh, 2023).

Table 5. Respondents’ Mathematics Performance and Learning Styles

LS ) .| Assimila- | C - A : Tabled . .
Diverging S:mla onver :Digmm e \?le Decision | Interpretation

Math Perf. ng EINg ating alue

VH 90 & above 1 2 4 B

H 85-89 6 6 4 11

1 : : Fail to

A 80-84 11 4 16 -19 532 | 21.03 . . Not

L 7579 3 5 10 RejectH,| Significant
VL JO-74 0 0 1 1
Total 21 17 33 45

It is vital for educators to recognize the di-
versity of learning styles among their students
and to adopt teaching strategies that accommo-
date these differences. However, they should
also be aware that learning styles are just one
of many factors that affect academic perfor-
mance and that other factors may also need to
be addressed.

Although learning styles may not signifi-
cantly predict mathematics performance, they
should still be considered in instructional de-

sign. The diversity of learning styles among stu-
dents needs to be recognized, and teaching
strategies that accommodate these differences
should be adopted. Other factors that can influ-
ence mathematics performance, such as moti-
vation, teacher quality, and cultural back-
ground, should also be addressed. The findings
of this study have significant implications for
educators seeking to enhance their students’
mathematics performance.
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Conclusion

Based on the study's results, the findings re-
vealed no significant relationship between
learning styles and academic performance in
mathematics. However, it is worth noting that
the lack of a significant relationship does not
necessarily mean that there is no relationship
at all. Motivation, teacher quality, and cultural
background may also influence mathematics
performance. The findings of this study also
showed that age is a significant factor in deter-
mining mathematics performance. In contrast,
the study showed no significant relationship
between mathematics performance and gen-
der. However, both male and female respond-
ents scored similarly in the mathematics per-
formance categories.

Moreover, the lack of a significant relation-
ship between mathematics performance and
gender may suggest that gender-based differ-
ences in mathematics achievement are likely
influenced by factors other than gender, such
as cultural and social factors, individual differ-
ences, and motivation. Furthermore, the study
found that most students in the sample popula-
tion exhibited an accommodative learning
style. Overall, the findings of this study high-
light the importance of understanding stu-
dents' learning styles in improving their aca-
demic performance, particularly in mathemat-
ics. Educators can use the results to tailor their
teaching methods to better suit the learning
styles of their students, which can lead to im-
proved academic outcomes. Further research
can be conducted to explore other factors that
may influence mathematics performance
among grade 8 students, such as motivation
and study habits

References

Bouchey, H. A, & Harter, S. (2005). Reflected appraisals,
academic self-perceptions, and math/science per-
formance during early adolescence. Journal of Edu-
cational Psychology, 97(4), 673-686.

Casey, B. M., & Ganley, C. M. (2021). An examination of
gender differences in spatial skills and math atti-
tudes in relation to mathematics success: A bio-psy-
cho-social
100963.
https://doi.org/10.1016/j.dr.2021.100963

model. Developmental Review, 60,

Corcoran, R. P.,, & O'Flaherty, J. (2022). Social and emo-
tional learning in teacher preparation: Pre-service
teacher well-being. Teaching and Teacher Educa-
tion, 110, 103563.
https://doi.org/10.1016/j.tate.2021.103563

Crook-Rumsey, M., Howard, C. ]., Hadjiefthyvoulou, F., &

Sumich, A. (2022). Neurophysiological markers of
prospective memory and working memory in typi-
cal ageing and mild cognitive impairment. Clinical
Neurophysiology, 133, 111-125.
https://doi.org/10.1016/j.clinph.2021.09.019

Dix, K., Ahmed, S. K., Sniedze-Gregory, S., Carslake, T., &
Trevitt, ]J. (2020). Effectiveness of school-based

wellbeing interventions for improving academic

outcomes in children and young people: A system-
atic review protocol.

Frenzel, A. C,, Pekrun, R, & Goetz, T. (2007). Girls and
mathematics—A “hopeless” issue? A control-value
approach to gender differences in emotions to-
wards mathematics. European journal of psychol-
ogy of education, 22, 497-514.
https://doi.org/10.1007/BF03173468

Haataja, E. S., Tolvanen, A., Vilppu, H., Kallio, M., Peltonen,
J., & Metsdpelto, R. L. (2023). Measuring higher-or-

der cognitive skills with multiple choice questions-

potentials and pitfalls of Finnish teacher education
entrance. Teaching and Teacher Education, 122,
103943.
https://doi.org/10.1016/j.tate.2022.103943

Hakan, K. 0. (2020). Digital transformation in higher edu-
cation: a case study on strategic plans. Buicuee
obpaszosaHue 6 Poccuu, (3), 9-23. DOI:
https://doi.org/10.31992/0869-3617-2019-29-3-
9-23

Hartung, C. M., & Shapley, K. L. (2011). Gender differences
in mathematics achievement: Exploring the early

grades and the extremes. Journal of Educational
Psychology, 103(2), 267-281.
https://doi.org/10.1037 /20022420

Hyde, ]. S., Fennema, E., & Lamon, S.]. (1990). Gender dif-
ferences in mathematics performance: A meta-
analysis. Psychological Bulletin, 107(2), 139-155.
https://doi.org/10.1037/0033-2909.107.2.139

Kulkarni, T., & Sullivan, A. L. (2022). Academic achieve-
ment and relations to externalizing behavior: Much

ado about nothing?. Journal of school psychol-
ogy, 94, 1-14.
https://doi.org/10.1016/j.jsp.2022.07.004

Leist, A. K, Bar-Haim, E., & Chauvel, L. (2021). Inequality
of educational opportunity at time of schooling pre-

dicts cognitive functioning in later adulthood. SSM-

IJMABER

1171

Volume 4 | Number 4 | April | 2023


https://doi.org/10.1016/j.dr.2021.100963
https://doi.org/10.1016/j.tate.2021.103563
https://doi.org/10.1016/j.clinph.2021.09.019
https://doi.org/10.1007/BF03173468
https://doi.org/10.1016/j.tate.2022.103943
https://doi.org/10.31992/0869-3617-2019-29-3-9-23
https://doi.org/10.31992/0869-3617-2019-29-3-9-23
https://doi.org/10.1037/a0022420
https://doi.org/10.1037/0033-2909.107.2.139
https://doi.org/10.1016/j.jsp.2022.07.004

Ocampo et al, 2023 / Exploring the Relationship Between Mathematics Performance and Learning Style Among Grade 8 Students

population health, 15, 100837.
https://doi.org/10.1016/j.ssmph.2021.100837
McLeod, S. (2010). Kolb's Learning Styles and Experiential
Learning Cycle | Simply Psychology. Retrieved Sep-
tember 6, 2015, from htt
ogy.org/learning-kolb.html

www.simplypsychol-

Miller, A. (2022). Learning while earning: Barriers and
pedagogies toward Sustainable Development Goal
4,“quality education” for child street-sellers in Siem
Reap, Cambodia. Child Abuse & Neglect, 105514.
https://doi.org/10.1016/j.chiabu.2022.105514

Mitchell, A. ]J. (2009). A meta-analysis of the accuracy of
the mini-mental state examination in the detection

of dementia and mild cognitive impairment. Journal
of  psychiatric research, 43(4), 411-431.
https://doi.org/10.1016/j.jpsychires.2008.04.014
Sezer, S., & Uzun, T. (2020). The relationship between
school principals’ social-emotional education lead-
ership and teachers’ organizational trust and job
performance. International Journal of Leadership in

Education, 1-20.
https://doi.org/10.1080/13603124.2020.184981
2

Suh, D. (2023). Understanding Teachers’ Perceptions of
Pedagogy in Teaching Mathematics to English Lan-
guage Learners (Doctoral dissertation, Walden Uni-

versity).

Veteska, ]., Kursch, M., Svobodova, Z., Tureckiova, M., &
Paulovcakova, L. (2022). Longitudinal Co-teaching
Projects: Scoping Review. Orchestration of Learning
Environments in the Digital World, 35-53.

Wang, M. T., & Degol, ]. L. (2017). Gender gap in science,
technology, engineering, and mathematics (STEM):
Current knowledge, implications for practice, pol-
icy, and future directions. Educational psychology
review, 29, 119-140.
https: 10.1007/s10648-015-9355-x

Xi, N., & Hamari, J. (2019). Does gamification satisfy

doi.or

needs? A study on the relationship between gamifi-
cation features and intrinsic need satisfaction. In-
ternational Journal of Information Management, 46,
210-221. https: 10.1016/j.ijinfo-
mgt.2018.12.002

Xue, Y., Fang, C., & Dong, Y. (2021). The impact of new re-
lationship learning on artificial intelligence tech-

doi.or

nology innovation. International Journal of Innova-
tion Studies, 5(1), 2-8.
https://doi.org/10.1016/.ijis.2020.11.001

Yang, W.,, Wong, S. H. S, Sum, R. K. W,, & Sit, C. H. P. (2021).
The association between physical activity and men-

tal health in children with special educational
needs: A systematic review. Preventive Medicine Re-
ports, 23, 1014109.
https://doi.org/10.1016/j.pmedr.2021.101419

IJMABER

1172 Volume 4 | Number 4 | April | 2023


https://doi.org/10.1016/j.ssmph.2021.100837
http://www.simplypsychology.org/learning-kolb.html
http://www.simplypsychology.org/learning-kolb.html
https://doi.org/10.1016/j.chiabu.2022.105514
https://doi.org/10.1016/j.jpsychires.2008.04.014
https://doi.org/10.1080/13603124.2020.1849812
https://doi.org/10.1080/13603124.2020.1849812
https://doi.org/10.1007/s10648-015-9355-x
https://doi.org/10.1016/j.ijinfomgt.2018.12.002
https://doi.org/10.1016/j.ijinfomgt.2018.12.002
https://doi.org/10.1016/j.ijis.2020.11.001
https://doi.org/10.1016/j.pmedr.2021.101419

