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Analyzing the Influence of Key Demographic Variables on the Learning

Styles of Preservice Science and Non-Science Teachers
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Abstract

This study investigated the influence of demographic variables such as academic
disciplines, gender, and education levels on the learning styles of preservice teachers
within the framework of learning styles, specifically focusing on the Visual, Auditory,
and Kinaesthetic (VAK) model. Drawing on a diverse body of literature, the research
aimed to discern patterns and influences on cognitive development. The primary
objective was to analyze the impact of the program of study, gender, and level of
education on preservice teachers' learning styles, utilizing a questionnaire-based
approach with 376 participants. Statistical methods, including frequencies, percentages
and chi-square tests, revealed significant variations in learning styles across different
academic disciplines, genders, and education levels. The findings emphasized the
mixed nature of these relationships, calling for tailored approaches in teacher training
programs that consider individual difference. These findings contribute to
understanding the dynamics influencing learning style of preservice science and non-

science teachers

Keywords:

Introduction

For over thirty years, educational research
has focused on learning styles, highlighting
their profound impact on instruction and
learning. Auditory, visual, kinaesthetic, and
tactile learning styles are among the
different styles proposed by various
educational theories. This framework has
helped provide a customized approach to
teaching by recognizing and capitalizing on
each student's preferred learning method. In
higher education, educators have applied
learning  style theory to  enhance
instructional techniques and boost student
achievement. According to Armstrong
(2017), applying this idea to higher
education can increase students'
involvement, motivation, and academic
performance. Researchers also believe it
stimulates college students' critical thinking
and creativity (Sternberg & Grigorenko,

gender, learning style, preservice teachers, program of study

2002). Studies show that the learning style
profiles of college students can differ
according to their major, with differences
seen between majors in the arts and sciences
(Vermunt & Donche, 2017).

Bringing learning style theory to higher
education aims to improve student learning
and success. Those who have developed
effective learning styles will be more able to
adjust to the demands of their academic
careers and subsequent professional
problems. Several research studies have
examined how college students' learning
styles develop, showing encouraging
patterns  throughout  their  schooling
(Entwistle & Ramsden, 2015). Scholarly
performance and specific learning styles,
like auditory and kinaesthetic learning, have
also been linked (Ariastuti & Wahyudin,
2022). Research has looked at educational
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strategies to improve various learning styles
in addition to learning style development.

Aguayo et al. (2021) found that a learning
style-based training approach significantly
enhanced the development of effective
learning styles, particularly in kinaesthetic
and tactile learning.

The relationship between learning styles and
attitude, motivation, constraints, and
perception of learning science can be
complex and multifaceted (Coffield et al.,
2004). Learning styles, referring to
individual preferences and approaches to
learning, such as visual, auditory, or
kinaesthetic learning preferences, can be
influenced by various factors. Attitude
towards learning science can impact the
choice of learning style, as individuals with
a positive attitude may be more inclined to
engage actively in learning activities that
align with their preferred style (Amponsah,
2013; Mohammed & Amponsah, 2021b).
Similarly, motivation plays a crucial role in
adopting and utilizing learning styles.
Individuals motivated to learn may be more
likely to adapt their learning styles to
optimize their learning experiences (Biggs,
2014).

Conversely, constraints, such as time
limitations or resource availability, may
impact how individuals can align their
learning styles with their preferences
(Amponsah et al., 2014; Taylor & Hamdy,
2013). Additionally, the perception of
learning science can influence the adoption
and effectiveness of learning styles. If
individuals perceive science learning as
challenging or irrelevant, they may be less
motivated to adapt their learning styles to
effectively engage with the subject matter
(Schmeck, 2013). However, if they perceive
science learning as meaningful and valuable,
they may be more inclined to explore
different learning styles to enhance their
understanding and retention of scientific
concepts.

Statement of the problem

According to  educational theories,
individuals exhibit various learning styles,
which can impact teaching and learning
outcomes (Armstrong, 2017). Although
these learning styles are  widely
acknowledged, there is a notable gap in
research regarding the potential influence of
demographic variables, such as age, gender,
religion, and residential status, on the
learning style profiles of preservice teachers
in Ghanaian university settings (Budu et al.,
2022). This lack of investigation is
significant because developing effective
teaching strategies and optimizing learning
outcomes relies on understanding how these
demographic characteristics affect
preservice teachers' diverse learning style
patterns.

While learning style theory has garnered
attention in educational research, there
needs to be more exploration into how
demographic factors might shape preservice
teachers' learning style profiles (Papadakis
et al., 2021; Kalogiannakis & Papadaksis,
2019). Identifying the relationships between
learning style patterns and demographic
factors like program of study, gender, and
Level of study can inform preservice teacher
education programs to better cater to the
diverse needs of students (Rowan et al.,
2021). Thus, this research's primary question
is: How do wvital demographic factors
influence preservice teachers' various
learning style patterns enrolled in a
Ghanaian university?

Although researchers have extensively
studied learning style theory at the college
level, few studies have examined how
demographic factors affect learning style
patterns in Ghanaian preservice teachers. By
examining the effects of significant
demographic factors on the learning styles of
preservice teachers at the University of
Ghana, this study seeks to close this gap. The
objectives of the study, therefore, are:
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1. To explore the prevalent learning
styles of preservice teachers at the
University of Ghana; and

2. To explore how demographic factors
(i.e., gender, programme and level of
training) influence  preservice
teachers’ learning styles.

Literature review
Conceptual Framework

The conceptual framework for this study
draws upon the VAK (Visual, Auditory, and
Kinaesthetic) model of learning styles
proposed by Neil Fleming in 1987.
According to this model, individuals have
preferred modalities through which they
perceive, process, and retain information.

learners learn most effectively through
hands-on experiences, physical activities,
and movement. They prefer to engage in
activities involving touching, feeling, and
doing, and they often learn best when
manipulating objects or performing tasks.

Figure 1 depicts the influence of
demographic factors on learning style. The
researchers examined the influence of
demographic factors on learning styles
within the VAK model. These factors
included exploring how factors such as
gender, Level of study, and program of study
impacted individuals' preferences for visual,
auditory, or kinaesthetic learning modalities.
By investigating these relationships, this

Figure 1 Conceptual framework that depicts keyv demographic
variables' influence on learning style
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The VAK model proposes that learners
categorize themselves as visual, auditory, or
kinaesthetic learners based on their
predominant learning style preferences
(Fleming, 1987). Visual learners prefer to
acquire information through visual stimuli
such as diagrams, charts, and written
instructions. They benefit from seeing
information presented in a graphical or
pictorial format. Auditory learners, on the
other hand, learn best through auditory cues
such as lectures, discussions, and audio
recordings. They often prefer spoken
instructions and benefit from listening to
information presented verbally. Kinaesthetic

study aimed to provide insights into the
intersection of demographic factors and
learning  styles, which can inform
educational practices and interventions
tailored to meet the diverse needs of
learners.

Theoretical framework

The theoretical framework for this study is
grounded in the VAK (Visual, Auditory, and
Kinaesthetic) model of learning styles
proposed by Neil Fleming in 1987.
According to this model, individuals have
preferred modalities through which they
perceive, process, and retain information
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(Fleming, 1987). Visual learners prefer to
acquire information through visual stimuli
such as diagrams, charts, and written
instructions. They benefit from seeing
information presented in a graphical or
pictorial format. Auditory learners learn best
through auditory cues such as lectures,
discussions, and audio recordings. They
often prefer spoken instructions and benefit
from listening to information presented
verbally. Kinaesthetic learners learn most
effectively through hands-on experiences,
physical activities, and movement. They
prefer to engage in activities involving
touching, feeling, and doing, and they often
learn best when manipulating objects or
performing tasks. The VAK model posits
that individuals may have a dominant
learning style. However, they can also utilize
a combination of visual, auditory, and
kinaesthetic modalities depending on the
context and the nature of the material being
learned (Fleming & Mills, 1992). This
theoretical framework provides a lens
through which to examine the influence of
demographic variables such as academic
disciplines, gender, and education levels on
individuals' preferred learning styles.
Educators and practitioners can better tailor
instructional strategies and interventions to
accommodate learners' diverse needs by
understanding how these factors interact
with learning style preferences.

Research around learning styles, particularly
within the framework of the VAK model,
has explored various aspects of how
individuals' preferred modalities influence
learning  outcomes and  instructional
practices. For example, a study by Awla
(2014) examined the effectiveness of

matching instructional methods with
students' preferred learning styles, including
visual, auditory, and kinaesthetic

preferences. The researchers found that
when instruction aligned with students'
preferred modalities, they demonstrated
increased engagement, motivation, and
academic achievement. Similarly, Corbin
(2017) investigated the relationship between

students' learning styles and academic
performance in the Caribbean. Utilizing the
VAK model, they found that students who
aligned their study strategies with their
preferred learning styles tended to achieve
higher grades than those who did not.
Coffield et al. (2004) systematically
reviewed research on learning styles in
another study. They concluded that while
evidence suggests that individuals have
preferred learning styles, the effectiveness
of matching instruction to these styles still
needs to be more conclusive. They
emphasized the importance of considering
contextual factors and individual differences
when applying learning style theories in
educational settings. These studies highlight
the relevance of the VAK model in
understanding how individuals' preferred
modalities impact learning outcomes and
instructional ~ practices. =~ While  the
effectiveness of tailoring instruction to
match learning styles remains debated,
research continues to explore the slight

relationships between learning styles,
instructional methods, and academic
achievement.

Empirical Review: Impact of demographic
variables such as gender, level of education
and program of study on learners’ learning
styles

Demographic variables such as gender,
Level of education, and program of study
can significantly impact learners' learning
styles. Research has shown that these factors
can influence individuals' preferences for
specific modalities of learning, as well as
their approaches to acquiring and processing
information. For instance, studies have
found gender differences in learning style
preferences, with some research suggesting
that females may tend to prefer auditory and
verbal learning modalities, while males may
lean towards visual and kinaesthetic
modalities (Subramoney, 2019; Khan,
2015). Additionally, Subramoney (2019)
found that females had higher scores in the
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auditory learning style dimension than
males.

The level of education can also impact
learning style preferences, with research
indicating that preferences may evolve as

individuals progress through different
educational levels. For example,
undergraduate  students may  exhibit

different learning style preferences than
graduate  students or  professionals
undergoing continuing education (Ariastuti
& Wahyudin, 2022). Furthermore, the
program of study or academic discipline can
influence learning style preferences due to
the nature of the content and instructional
methods employed within specific fields.
For instance, students in STEM disciplines
may gravitate towards visual and logical-
mathematical learning modalities, whereas
humanities or arts may prefer auditory and
interpersonal learning modalities (Schunk et
al., 2014).

Method

This study adopts a positivist quantitative
approach, employing descriptive survey
research designs. According to Creswell and
Creswell (2017), in such a design, research
inferences about relationships among
variables are made systematically and
empirically without direct control or
manipulation of independent variables, as
their manifestations have already occurred
and are inherently non-manipulable.

In this researcher, the University of Ghana
because of its recent entry into the teacher
education space in Ghana. The aim was to
understand how the learning styles of its
preservice teachers compare with research
findings on preservice teachers from more
established, tradtionally education-focused
universities in Ghana.

The target population for this study includes
all undergraduate students at the University
of Ghana Teacher Education Department
during the 2022/2023 academic year. The
accessible population comprises the 449 first
to fourth-year undergraduate preservice

teachers within the Teacher Education
Department.

This study utilized a convenience sampling
technique alongside a purposive sampling
technique. Convenience sampling involves
selecting accessible individuals from a target
population based on practical considerations
like accessibility, proximity, availability, or
willingness to participate, rather than
through random selection, as defined by
Doémyei (2007), and Purposive sampling,
described by Etikan et al., (2016), entails
selecting individuals deemed relevant to the
research topic based on researchers'
judgment. 1 conveniently chose the
University of Ghana's Teacher Education
Department, considering factors such as
accessibility, cost, and labor. In total, 376

department preservice teachers (PTs)
participated  voluntarily  during  the
2022/2023 academic year. The researcher
purposively  selected  English  PTs,

Mathematics PTs, Science PTs, and JHS
specialism PTs due to their unique attributes
and experience working with pupils in
inclusive classrooms. Participants were
required to be current undergraduate
preservice teachers who voluntarily agreed
to participate.

Data were collected using a questionnaire
based on the School of Educators (2008) and
School on Wheels (2010) and modified,
piloted, and validated by (Xhomara &
Shkembi, 2020). The questionnaire covered
three main types of learning styles (LS) with
18 items. To be more specific, the researcher
included elements in the questionnaire that
were created to evaluate Neil Fleming's
Visual, Auditory, and Kinaesthetic (VAK)
learning styles. The statements in these
items were divided into sections according
to the different learning styles. Participants
were asked to rate their agreement with each
statement on a five-point Likert scale. The
ratings of the items from the learning style
inventory were used to compute the
students’ mean rating of each of the three
learning styles, and based on Fleming’s
(1987) rubrics, the learning style with the
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largest rating was taken as each participant’s
dominant learning style.

A research permit was obtained from the
University of Ghana Teacher Education
Ethics Review Committee. The
questionnaires were administered during
lectures, with the data collected cross-
sectionally over one month, allowing
students present during the sessions to
participate voluntarily. Face-to-face
administration ensured immediate responses
and minimized interference from other
variables. To ensure face and content
validity, the instruments were screened by
psychometric experts from the Department
of Teacher Education, University of Ghana.
Ethical considerations included informed
consent, anonymity  through  code
identification, and confidentiality. The
Statistical Package for Social Sciences
(SPSS) was wused to process the
questionnaire data. The data were analyzed
using frequencies and percentages to
determine the number and percentage of
preservice teachers regarding their learning
styles modalities and chi-square tests were
used to examine variations in learning styles
based on demographic characteristics..

Results

Objective 1:  Prevalent learning styles of
preservice teachers

The data employed in categorizing the
students into their prevalent learning styles
was obtained from a sample of 376
preservice teachers who responded to the
learning styles questionnaire. Table 2

Table 2

presents the number and percentage of the
participants’ dominant learning styles.

The results from Table 2 reveal kinaesthetic
is the most common learning style which
about a half of the preservice teacher
predominantly employ in their learning. The
least common learning style is visual
learning which is predominantly employed
by about a third of the preservice teachers.

Objective 2:  Influence of demographic
factors (i.e., gender, programme and level
of training) preservice teachers’ learning
style preferences.

To explore the influence of demographic
factors (i.e., gender, programme and level of
training) on the preservice teachers’ learning
style preferences, the Chi-square test was
performed on the data. Table 3 shows a
crosstabulation distribution of learning style
preferences by the three demographic
factors and the chi-square test results.

From Table 3, an observation across

programmes is the prevalence of
Kinaesthetic learning in more applied
subjects like Mathematics (60%) and

Science (50%), where students strongly
prefer active and hands-on approaches.
Junior high school specialism students have
a relatively equal inclination towards
Auditory (45%) and Visual (43.68%)
learning, but BA Education English students
strongly choose Kinaesthetic learning
(66.67%). These findings underscore the
significance of hands-on, experiencing
learning in these disciplines, with Visual
learning being the least favoured in
Mathematics and Science. Also,

Distribution of the preservice teachers

showing their dominant learning styles

Preservice Teacher Participants

Learning Styles Number Percentage
Auditory 138 37
Kinesthetic 190 51
Visual 51 14

376 100
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Table 3 Results of the Chi-square test of Relationship between Demographic
factors and learning styles
Asymp.
Sig.
% V]
N  Auditory Kinaesthetic Visual Value df sided)
Programme
JHS Specialism 116 52 (44.8)! 13 (11.5) 51(43.7) 75.63 6 0.000
BA Ed. English 129 18 (14.3) 86 (66.7) 25 (19.1)
BSc Ed.
(Maths) 42 17 (40) 25 (60) 0(0)
BSc Ed. (Sci.) 89 38(42.9) 45 (50) 6(7.1)
Gender
Male 187 70 (37.5) 98 (52.5) 19 (10) 21.76 2 0.000
Female 189 54 (28.6) 108 (57.1) 27 (14.3)
Level
100 103 34 (33.3) 46 (44.4) 23 (22.2) 14.59 6 0.024
200 96  30(30.8) 52 (53.9) 15 (15.4)
300 135 58 (42.9) 68 (50) 10 (7.1)
400 42 16 (37.5) 24 (56.3) 3(6.3)

'Percent in parenthesis

Kinaesthetic learning is the prevailing
technique for males and females, with
52.50% of males and 57.14% of females
expressing such preference. Audiological
learning closely trails behind, particularly
among males (37.50%). Visual learning is
the least favoured method by both genders.

However, females exhibit a much greater
propensity for it (14.29%) than males (10%).
One important observation is that both
genders significantly prefer practical,
kinaesthetic learning, while only a minority
depend on visual approaches. However,
throughout all academic levels, Kinaesthetic
learning constantly maintains its position as
the most favoured style, with its popularity
gradually rising as students’ progress,
reaching 56.25% by Level 400. At 42.86%,
auditory learning is the second most
preferred method, reaching its highest point
at Level 300. Visual learning diminishes
progressively as students advance, with a
mere 6.25% of Level 400 students
expressing a  preference for this
methodology. The prominent pattern is that
as students’ progress through their academic
trajectory, they progressively choose
practical, experience learning  while
transitioning away from visual learning

modalities. The study findings indicate a
persistent pattern across all variables, where
kinaesthetic learning is the preferred
learning style, particularly in practical
disciplines such as Mathematics and
Science, and at advanced academic levels.
Although auditory learning continues to be
necessary, visual learning is generally the
least favoured modality.

The findings of the chi-square test, a
statistical method used to determine the

association between two  categorical
variables, demonstrate statistically
significant associations between
demographic  variables and students'

preferred learning methods. In the context of
the study programme, the obtained A* value
of 75.63 and the corresponding p-value of
0.000 indicate a statistically significant
association. This finding suggests variation
in learning style preferences among students
of different programmes of study. Gender
notably correlates with learning styles, as
evidenced by a A? value of 21.76 and a p-
value of 0.000. This finding also suggests a
substantial difference between males and
females in their preferred learning methods.
Similarly, the students' academic level, as
indicated by a A? value of 14.59 and a p-
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value of 0.024, shows a statistically
significant  association with students’
learning styles. These results accentuate the
importance of considering demographic
variables in  educational  planning.
Preferences change as students advance
through various levels of study, and
understanding these changes is crucial for
effective ~ planning and  assistance.
Ultimately, programmes, gender, and level
substantially impact students' preferences
for learning styles, highlighting the need to
consider these aspects in our work.

Discussion

The prevalence of Kinaesthetic learning in
the practical domains of Mathematics (60%)
and Science (50%) corresponds to
established studies on learning preferences
particular to each discipline. Research
conducted by Ismail and Yusof (2023)
indicates that students in STEM disciplines
(Science, Technology, Engineering, and
Mathematics) tend to favour active,
experiential learning because of the practical
and hands-on aspect of these tasks. The
prevalence of kinaesthetic learners in
scientific and mathematics education can be
attributed to their successful adaptation to
contexts that allow students to operate tools,
participate in experiments, and apply
theoretical knowledge to real-world issues.
The balanced preferences for Auditory
(44.83%) and Visual (43.68%) learning
styles in JHS Specialism are consistent with
research indicating that students in broader
or more diverse programmes generally like
multimodal instruction (Hu et al., 2021). The
inclination towards Kinaesthetic learning in
the BA Education English degree (66.67%)
also indicates the necessity for interactive
and collaborative methods in the humanities.
This is achieved through role-playing, group
activities, and practical assignments
facilitating language acquisition and critical
thinking (Gardner, 2006). Investigations on
gender variations in learning styles provide
evidence that males and females
significantly prefer Kinaesthetic learning,

with percentages of 52.50% and 57.14%,
respectively. A study conducted by Rulland
and Marantika (2022) revealed that although
there exist slight variations in learning
preferences between males and females,
both genders generally prefer hands-on,
kinaesthetic experiences, especially in
disciplines that include physical work. The
marginal  advantage in  kinaesthetic
preference among females (57.14%) could
be attributed to their heightened inclination
towards participating in collaborative
learning settings, as indicated by Gurian and
Stevens (2010), who established that female
students frequently favour interactive and
cooperative methods. Similarly, the lower
percentage of Visual learners among both
genders (10% for males and 14.29% for
females) aligns with Neil Fleming's VARK
model (2001), which indicates that purely
visual approaches, such as reading and
diagrams, are typically less favoured,
especially in more dynamic learning
environments. As the students’ progress
from Level 100 to Level 400, their growing
inclination toward Kinaesthetic learning
corresponds with adult learning theories
(Hernandez, 2020). These theories highlight
the need for experiential learning as students
become more self-directed and strive to use
their accumulated knowledge in practical
situations.

The marginal decline in Visual learning
from Level 100 (22.22%) to Level 400
(6.25%) could indicate an increasing
demand for active involvement and
problem-solving rather than passive, visual
assimilation of material as students
specialise and undertake more complex
cognitive activities (Lu et al.,, 2022).
Furthermore, research by Reeve et al. (2020)
suggests that as students advance, they tend
to choose learning styles that correspond to
practical applications in the real world. This
further elucidates the inclination toward
Kinaesthetic learning at advanced academic
levels. The consistent prevalence of
Auditory learning as the second most
favoured style across all levels suggests that
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verbal communication and discourse
continue to be significant in student
learning, a pattern observed in collaborative
and inquiry-based learning approaches
(Rogowsky et al., 2020). Thus, consistent
with existing literature, the results of this
study indicate that kinaesthetic learning
gains significance when students participate
in practical and applied fields, such as
Science and Mathematics, and as they
advance through higher levels of education.
Academic  research in  educational
psychology and pedagogy has extensively
demonstrated the preference of both male
and female students for active learning
methods that rely minimally on visual
techniques. These observations affirm the
need of customising teaching approaches to
correspond with the learning preferences of
students according to their academic field,
gender, and level of study.

The chi-square test results, a pivotal aspect
of this research, unveil strong associations
between demographic factors and students'
preferences for learning styles. These
results, which reveal significant distinctions
between science and non-science students,
provide a profound understanding of the
learning dynamics in our academic
institutions. The most common learning
style among science students, especially
those in BSc Ed. Maths and BSc Ed.
Science, is kinaesthetic learning. This
preference is rooted in their proclivity for
hands-on and practical involvement, a
finding that aligns with prior studies on
experiential learning in technical disciplines
(Schmid, 2009). Similarly, students not
pursuing science, such as those enrolled in
BA Ed. English, exhibit a stronger
inclination towards kinaesthetics learning.
This discovery aligns with research
indicating that students in the humanities,
especially, English  Language, may
incorporate may active, practical activities
like debates, projects or interactive tasks like
role playing, group work, or real-life
simulations (Fleming, 2001). Furthermore,
gender and academic level substantially
influence the formation of learning

preferences. Sarabi-Asiabar et al’s (2014)
results support that male students prefer
kinaesthetic learning, whereas females
prefer auditory and visual learning
orientations. As students advance in their
academic levels, changes in their learning
preferences become apparent, emphasising
the importance of employing customised
teaching methods that cater to the varied
requirements of both science and non-
science students (Vermunt et al., 2017).

Conclusion

In conclusion, the findings of this study
provide valuable insights into the influence
of program of study, gender, and Level of
study on preservice teachers' learning styles.
The investigation revealed significant
correlations between academic disciplines
and learning styles, echoing previous
research findings and emphasizing the
importance of considering cultural and
contextual factors in interpreting these
relationships. Additionally, the nuanced
findings regarding gender differences in
learning styles contribute to the ongoing
discourse on gender and intelligence,
highlighting the need for further research to
understand these complexities fully.
Moreover, the observed variations in
learning styles across different levels of
study underscore the significance of
educational  progression in  shaping
preservice teachers' cognitive development
and learning preferences. Also, the chi-
square test results indicate robust
associations between demographic variables
and students' preferences for learning styles.
They emphasize notable differences
between science and non-science students
and the need for tailored teaching
approaches to satisfy the diverse needs of
these students.

Recommendation

To improve the effectiveness of teacher
training, customized professional
development programs that consider the
particular learning style linked to various
academic disciplines are recommended.
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These programs should address the diverse
learning styles among preservice teachers,
ensuring a more personalized and practical
approach to instruction.

Limitation of the Study

While the study offers valuable insights,
certain limitations should be acknowledged.
The reliance on self-reported data introduces
the potential for response bias, and the cross-
sectional design limits establishing causal
relationships. Longitudinal studies could
provide a more nuanced understanding over
time. The study should have extensively
explored the influence of socioeconomic
factors on learning styles, leaving room for
future investigations.

Acknowledgment

The researcher sincerely thanks all participants
and stakeholders who contributed to this study.
He also extends hisr appreciation to the
academic community for their support and
valuable insights throughout the research
process.

References

Aguayo, B. B., Ruano, C. A., and Vallejo, A.
P. (2021). Multiple intelligences:
Educational and cognitive
development with a  guiding
focus. South African Journal of
Education, 41(2), 1-10.

Ali, W., Ahmad, A., Mohsin, M., & Khalid,

M. A. (2013). Learning style
preferences  of  undergraduate
students studying chemistry.

Procedia-Social and Behavioral
Sciences, pp. 103, 1069-1076.

Al-Salameh, E. M. (2012). Multiple
intelligences of the high primary

stage students. International Journal
of Psychological Studies, 4(1), 196.

Amponsah, K. D. (2013). Gender
differences in learning environment
and student attitudes in high school
chemistry classrooms in South
Africa. Scholarly Research Journal

for Interdisciplinary Studies, 2(8), 1-
13.

Amponsah, K. D., Mensah, F., & Mensah,
A. (2014). Constraints experienced
by female students pursuing
science and  technology-based
university programs in their learning
of science in Ghana.

International Journal of Research
Studies in Education. 3(4), 1-12.

Ariastuti, M. D., & Wahyudin, A. Y. (2022).
Exploring academic performance
and learning style of undergraduate

students in English Education
program. Journal of  English
Language Teaching and

Learning, 3(1), 67-73.

Armstrong, T. (2017). Multiple Intelligences
in the Classroom. ASCD.

Armstrong, T. (2019). Multiple intelligences
in the classroom. ASCD.

Arora, R., Kumar, S., & Bansal, P. (2013).
Multiple intelligences of college
students and their age-related
changes. Journal of Educational

Research and Behavioral Sciences,
2(2), 026-031.

R. J. and Agak, J. O. (2019).
Relationship Between Types of
Intelligence And Career Choice
Among Undergraduate Students Of
Maseno University, Kenya. (2019).
Journal of Education and Practice.

Awla, H. A. (2014). Learning styles and
their relation to teaching styles.

International journal of language
and linguistics, 2(3), 241-245.

Bati, A. H., Yilmaz, N. D., & Yagdi, T.
(2017). Learning styles and learning
approaches: How closely are they
associated with each other and do
they change during medical
education?. = Marmara  Medical
Journal, 30(2), 82-91.

Atela,

146



African Journal of Educational Studies in Mathematics and Sciences Vol. 20, No. 1. 2024

Biggs, J. (2014). Enhancing learning: A
matter of style or approach?.
In  Perspectives on  thinking,
learning, and cognitive styles (pp.
73-102). Routledge.

Btlaszczyk-Bebenek, E., Zawadzka, A., &
Kruk, M. (2020). Multiple
intelligences, preferred learning
styles, and academic performance of
Polish university students. Journal of

Educational and Developmental
Psychology, 10(1), 118-131.

Brody, N. (2017). The fallacy of multiple
intelligences. Psychology Today.
Retrieved from
https://www.psychologytoday.com/
us/blog/anger-in-the-age-
entitlement/201703/the-fallacy-
multiple-intelligences.

Budu, G. B. Kemetse, J. K., Amponsah, K.
D. (2022). A Ghanaian Study on
Multiple Intelligences of Preservice
Science Teachers in Selected
Colleges of Education. Education
Quarterly Reviews 5(1), 15-27.

Coffield, F., Moseley, D., Hall, E., &
Ecclestone, K. (2004). Learning
styles and pedagogy in post-16
learning: A systematic and critical
review. London: Learning and Skills
Research Centre.

Corbin, A. (2017). Assessing differences in
learning styles: age, gender and
academic performance at the tertiary
Level in the Caribbean. The
Caribbean Teaching Scholar, 7(1).

Creswell, J. W., & Creswell, J. D. (2017).
Research  design:  Qualitative,
quantitative, and mixed methods
approach. Sage publications.

Dornyei, Z. (2007). Research methods in
applied linguistics. New York:
Oxford University Press

Elsayed, E. M., & Othman, M. M. (2019).
The correlation between religiosity
and emotional intelligence among
college students in Egypt. Journal of

Religion and Health, 58(3), 1043—

1055.

Entwistle, N., &  Ramsden, P.
(2015). Understanding student
learning  (Routledge  Revivals).
Routledge.

Etikan, I., Musa, S. A., & Alkassim, R. S.
(2016). Comparison of convenience
sampling and purposive sampling.
American journal of theoretical and
applied statistics, 5(1), 1-4.

Fleming, N. (2001). VARK: A guide to
learning styles. VARK. https://vark-

learn.com/
Fleming, N. (2024, May 13). The Nature of
Preference. Retrieved from

varklearn.com:
http://varklearn.com/introduction-
to-var

Fleming, N. D. (1987). The VAK model of
learning  styles.  Journal  of
Engineering Education, 96(1), 103—
106.

Fleming, N. D., & Mills, C. (1992). Not
another inventory, rather a catalyst
for reflection. To Improve the
Academy, pp. 11, 137-155.

Gardner, H. (1983). Frames of mind: The
theory of multiple intelligences.
Basic Books.

Gardner, H. (1999). Intelligence Reframed:
Multiple Intelligences for the 2l1st
Century. Basic Books.

Gardner, H. (2006). Multiple intelligences:
New horizons in theory and practice.
Basic Books.

Gocet-Tekin, E., & Karatas, H. (2019).
Religiosity and multiple intelligence:
A study on Turkish university

students. [International Journal of
Higher Education, 8(3), 155-166.

Grigorenko, E. L., Sternberg, R. J., &
Ehrman, M. E. (2008). A theory-
based approach to the measurement
of multiple intelligences. Journal of

147



Analyzing the Influence of Key Demographic Variables on the Learning Styles of Preservice Science

and Non-Science Teachers
Amponsah, K. D.

Personality and Social Psychology,
79(3), 498-508.

Gurian, M., & Stevens, K. (2010). The minds
of boys: Saving our sons from falling
behind in school and life. Jossey-
Bass.

Hayter, A. J. (1984). A proof of the
conjecture that the Tukey-Kramer
multiple comparisons procedure is
conservative. Annals of
Statistics, 12(1), 61-75. Henson, R.
N. (2015). Analysis of variance
(ANOVA). Brain  Mapping: an
encyclopedic reference. Elsevier,
477-481.

Hernandez, J. E., Vasan, N., Huff, S., &
Melovitz-Vasan, C. (2020).
Learning styles/preferences among
medical  students:  Kinaesthetic
learner's multimodal approach to
learning anatomy. Medical Science

Educator, 30(4), 1633-1638.
https://doi.org/10.1007/s40670-020-
01049-1.

Hu, J., Peng, Y., Chen, X., & Yu, H. (2021).
Differentiating the learning styles of
college students in different
disciplines in a college English
blended learning setting. PLoS ONE,

16(5), €0251545.
https://doi.org/10.1371/journal.pone
.0251545.

Ismail, N., & Yusof, U. K. (2023). A
systematic literature review: Recent
techniques of predicting STEM
stream students. Computers and
Education: Artificial Intelligence, p.

3, 100141.
https://doi.org/10.1016/j.cacai.2023.
100141

Jain, A., & Jain, M. (2017). Religiosity and
multiple intelligences of college
students: A comparative study of
Jain and non-Jain  students.

International Journal of Indian
Psychology, 4(3), 42-54.

Kalogiannakis, M., & Papadakis, S. (2019).
Evaluating preservice kindergarten
teachers' intention to adopt and use
tablets into teaching practice for
natural  sciences.  [International
Journal of Mobile Learning and
Organisation, 13(1), 113-127.

Kang, M., Park, K., Kim, H., Kim, J., &
Kim, S. (2021). A comparative study
on the multiple intelligences and
career decision-making self-efficacy
among nursing and engineering
students. [International Journal of
Environmental Research and Public

Health, 18(4), 1754.

Kang, W., and Furnham, A. (2016). Gender
and personality differences in the

self-estimated  intelligence of
Koreans. Psychology, 7(08), 1043.

Kauffman, H. (2015). A review of predictive
factors of student success in and
satisfaction with online learning.
Research in Learning Technology, p.

23.
Kaya, E., & Baki, A. (2021). The
relationship  between  multiple

intelligences and Level of education:
A study on Turkish university
students. Journal of Education and
Practice, 12(4), 125-132.

Kennedy-Murray, L. N. (2016). Teachers’
Perceptions and  Practices of
Multiple Intelligences Theory in
Middle Schools. ProQuest
Dissertations and Theses, p. 104.

Keskin, B., Ozay Kose E.& Giiloglu, F.
(2021). The relationship between
social sciences high school and

science  high school students'
multiple intelligence levels and
learning  styles.  [International
Journal of Contemporary
Educational ~ Research, 8(1), 92-
102.DOI:
https://doi.org/10.33200/ijcer.87757
0

148



African Journal of Educational Studies in Mathematics and Sciences Vol. 20, No. 1. 2024

KHAN, S. A. (2015). 4 Study on Students’
learning Preferences in the Light of
Dunn And Dunn Model (Doctoral
dissertation, Pir Mahar Ali Sha Arid
Agriculture University Rawalpindi,
Pakistan).

Kim, J. K., Lee, K. J., & Park, S. H. (2018).
Gender differences in multiple
intelligences: A meta-analysis.
Intelligence, 70, 31-41.

Kolb, D. A., Boyatzis, R. E., & Mainemelis,
C. (2014). Experiential learning
theory: Previous research and new
directions. In  Perspectives on
thinking, learning, and cognitive
styles (pp. 227-247). Routledge.

Koura, A. A., & Al-Hebaishi, S. M. (2014).
The relationship between multiple
intelligences,  self-efficacy and
academic achievement of Saudi
gifted and regular intermediate
students.  Educational  Research
International, 3(1), 48-70.

Lin, W. S., & Li, J. S. (2019). Gender
differences in multiple intelligences
among college students in Taiwan.

Journal of Educational Psychology,
111(1), 120-133.

Lu, Z. L., & Dosher, B. A. (2022). Current

directions in visual perceptual
learning. Nature Reviews
Psychology, pp. 1, 654—668.
https://doi.org/10.1038/s44159-022-
00107-2.

Ministry of Education (2015), Inclusive
Education Policy. Retrieved from
https://www.unicef.org/ghana/report
s/inclusive-education-policy

Mohammed, S. M., Amponsah, K. D.
(2021b). Junior high school teachers'
attitudes  toward  inquiry-based
science teaching: enabling or
disabling dispositions? Journal of

Education and Training Studies,
97), 41-54.

Momeni, N., Ghiasi, M., & Zare, H. (2019).
The role of multiple intelligences

theory in higher education. Journal

of Educational and Social Research,
9(4), 137-144.

Odoi, A. (2020). University of Cape Coast.
Doctor of Philosophy Thesis, p. 236.

Ozyurt, O., & Ozyurt, H. (2015). Learning
style based individualized adaptive
e-learning environments: Content
analysis of the articles published
from 2005 to 2014. Computers in
Human Behavior, 52, 349-358.

Papadakis, S., Vaiopoulou, J., Sifaki, E.,
Stamovlasis, D., & Kalogiannakis,
M. (2021). Attitudes towards the use
of educational robotics: Exploring
preservice and in-service early
childhood teacher profiles.
Education Sciences, 11(5), 204.

Rasheed, M., Farooq, M., & Shahbaz, M.
(2020). The impact of multiple
intelligence on students' academic
achievement at higher education
level in Pakistan. [International

Journal of Business and Society,
21(1), 1-16.

Reeve, J., Cheon, S. H., & Jang, H. (2020).

How and why students make
academic progress:
Reconceptualizing  the  student

engagement construct to increase its
explanatory power. Contemporary
Educational Psychology, p. 62,
101899.
https://doi.org/10.1016/j.cedpsych.2
020.101899

Rogowsky, B. A., Calhoun, B. M., & Tallal,
P. (2020). Providing instruction
based on students' learning style
preferences does not improve
learning. Frontiers in Psychology,
pp- 11, 164.
https://doi.org/10.3389/fpsyg.2020.0
0le4.

Rowan, L., Bourke, T., L'Estrange, L., Lunn
Brownlee, J., Ryan, M., Walker, S.,
& Churchward, P. (2021). How does
initial teacher education research

149



Analyzing the Influence of Key Demographic Variables on the Learning Styles of Preservice Science

and Non-Science Teachers
Amponsah, K. D.

frame the challenge of preparing
future teachers for student diversity
in schools? A systematic review of
literature. Review of Educational
Research, 91(1), 112—158.

Rulland, J. E., & Marantika, (2022). The
relationship between learning styles,
gender, and learning outcomes.
Cypriot Journal of Educational
Sciences, 17(1), 56-67.
https://doi.org/10.18844/cjes.v17il.
6681.

Salem, A. A. (2013). The Effect of Writer’s
Workshop Approach to Develop
Functional Writing  Skills of
Primary Stage Preservice English
Language Teachers in Egypt.
International Journal of  Applied
Linguistics & English Literature,
5(5), 71-80

Sanchez-Alvarez, N., Extremera, N., &
Fernandez-Berrocal, P. (2016). Age
and gender differences in ability
emotional intelligence in adults: A
cross-sectional study.
Developmental Psychology, 52(9),
1486-1492.

Sarabi-Asiabar, A., Jafari, M., Sadeghifar,
J., Tofighi, S., Zaboli., R, Peyman.,
H, Salimi, M., Shams, L. (2014). The
relationship between learning style
preferences and gender, educational
major and status in first year
medical students: a survey study
from Iran. Iran Red Crescent Med J.,
27(1):e18250. doi:
10.5812/ircm;j.18250. PMID:
25763269; PMCID: PMC4341501.

Schmeck, R. R. (Ed.). (2013). Learning
strategies and learning  styles.
Springer Science & Business Media.

Schmid, S., Yeung, A., Read, J. (2009).
Students’ Learning Styles and
Academic Performance. In: Gupta-

Bhowon, M., Jhaumeer-Laulloo, S.,
Li Kam Wah, H., Ramasami, P. (eds)

Chemistry Education in the ICT Age.

Springer, Dordrecht.
https://doi.org/10.1007/978-1-4020-
9732-4 23

Schunk, D. H., Meece, J. L., & Pintrich, P.
R. (2014). Motivation in education:
Theory, research, and applications
(4th ed.). Upper Saddle River, NJ:
Pearson

Shabiralyani, G., Abro, B., Ali, F., &
Dastagir, M. N. (2020). Multiple
intelligence and academic
performance of university students:
The role of gender and Level of
education. Journal of Education and
Learning, 9(2), 65-74.

Shahzada, G., Khan, U. A., Ghazi, S. R., and
Hayat, Y. (2015). Gender differences
in self-estimated multiple
intelligences among  secondary
school students. Pakistan Journal of
Psychological Research, 81-94.

Singh, A., & D'Souza, H. (2018). Multiple
intelligences of Indian college
students: A cross-sectional study.

Journal of Psychosocial Research,
13(1), 119-128.

S., & Singh, P. (2015). Multiple
Intelligences Profile of Prospective
Teachers. Journal of Education and
Practice, 6(4), 72-717.

Spinath, B., Eckert, C., & Steinmayr, R.
(2018). Gender differences in school
success: What are the roles of
students’ intelligence, personality
and motivation? In Gender and
Educational Achievement (pp. 126-
139). Routledge.

Sternberg, R. J., & Grigorenko, E. L.
(2002). Dynamic testing: The nature

Singh,

and  measurement of learning
potential. Cambridge University
Press.

Subramoney, L. (2019). Preferred learning
styles of first- and third-year nursing
students in a diploma programme at

150



African Journal of Educational Studies in Mathematics and Sciences Vol. 20, No. 1. 2024

a college in KwaZulu-Natal: A
comparative study (Doctoral
dissertation). ProQuest Dissertations
Publishing. Taylor, D. C., & Hamdy,
H. (2013). Adult learning theories:
implications for learning and
teaching in medical education:
AMEE Guide No. 83. Medical
teacher, 35(11), e1561-e1572.

Tesemma, S. T., Quality, E., Policies, T.,

Equal, F. O. R., Transition, O.,
Through, O., Croft, A., Geneva, W.
H. O., The, S., Movement, D.,
Capacity, O., Disability, T. H. E., In,
S., Rights, D., Africa, S., One, S.,
Information, B., Education, M. O. F.,
Policy, L. E., and Koszela, K. (2013).
Inclusion  of  students  with
disabilities in tertiary education and
employment Pointers for Policy
Development. International Journal
of Educational Development, 1, 1—
26.

UNESCO. (1996). Learning: The treasure

within. Report to UNESCO of the
International Commission on
Education for the Twenty-first
Century. Retrieved from
http://www.unesco.org/delors/

UNESCO. (2015).  Education  for

Sustainable Development Goals:
Learning Objectives. Retrieved from
https://unesdoc.unesco.org/ark:/482
23/pf0000247443

Verenikina, 1., Kervin, L., Rivera, M. C., &

Lidbetter, A. (2016). Digital play:
Exploring young children’s
perspectives on applications
designed for preschoolers. Global
Studies of Childhood, 6(4), 388-399.

Vermunt, J. D., & Donche, V. (2017). A
learning patterns perspective on
student learning in higher education:
state of the art and moving
forward. Educational ~ Psychology
Review, 29, 269-299.

Voyer, D., & Voyer, S. D. (2014). Gender
differences in scholastic
achievement: A  meta-analysis.
Psychological  Bulletin, 140(4),
1174-1204.

Wahab, A., & Mubarik, A. (2015). Islamic
religiosity and spiritual intelligence
of Pakistani university students.
Journal of Muslim Mental Health,
9(2), 27-38.

Weerasinghe, T. D., & Dias, A. R. (2020).
Multiple intelligences of science and
art students of a Sri Lankan
university. International Journal of

Science and Mathematics Education,
18(6), 1095-1108.

Xhomara, N., & Shkembi, F. (2020).
Journal of Applied Technical and
Educational Sciences jATES The
influence of multiple intelligences on
learning styles in teaching and

learning. 10(1), 19-48.

Yilmaz, M., & Kavak, Y. (2018). The
relationship between religiosity and
multiple intelligences of university

students.  Journal of Human
Sciences, 15(4), 4240-4256.

151



