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Abstract 

This study investigated the effect of visual learning styles on the performance of 
first-year Mathematics students at the University of Namibia when learning to 
solve quadratic equations. The study was motivated by the persistent poor 
performance in Basic Mathematics over the years. Basic Mathematics is a first-
year course offered by the Faculty of Agriculture, Engineering and Natural 
Sciences at the University of Namibia (UNAM). 

The objective of the study was to determine whether there are statistically 
significant differences in students' performance when using visual learning 
styles in solving quadratic equations. The theoretical framework of the study 
was based on Fleming’s VARK model, developed in 1987. A single-group pre-
test–post-test design (ABA) with an intervention was employed to collect 
quantitative data, which were analysed using t-test. 
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The study population comprised 469 first-year Mathematics students, from 
which a sample of 119 students was drawn. Participants were selected using a 
combination of convenience and random sampling techniques and were taught 
at different times using varied instructional strategies. 

The main findings of the study revealed statistically significant differences 
between pre-test and post-test scores, indicating an improvement in students’ 
performance when visual learning styles were applied. Based on these findings, 
the study recommends that lecturers adopt teaching approaches aligned with 
visual learning styles to enhance student performance.  
  
Keywords: Basic Mathematics, VARK Model, visual learning style 
 
 

Background of the Study 
 
Basic Mathematics is a first-year course offered by the Faculty of 
Agriculture, Engineering and Natural Sciences at the University of 
Namibia (UNAM). First-year Mathematics is a compulsory course also in 
the other faculties at the University and most students find it difficult. 
Due to the poor performance of students in first-year mathematics, the 
University has introduced two modes of studying first-year Mathematics. 
The two modes of instruction were the fast stream (one semester) and 
the slow stream (a year-long course). 

The intention was to provide underperforming students with 
sufficient time to master the required content over an extended period, 
thereby improving their overall performance in first-year Mathematics 
(Miranda, Gideon, & Mugochi, 2013). 

Felder-Silverman (1988), Dunn and Dunn (1978), and Witkin (1981) 
identified several factors that account for differences in learning, one of 
which is the learning styles used by individuals. 

Also, Sreenidhi and Tay (2017) and Gokalp (2013) have identified 
learning styles as a factor that might influence students' performance in 
Mathematics.  "The general definition of learning styles is characteristic 
cognitive, affective, and psychosocial behaviours that serve as relatively 
stable indicators of how learners perceive, interact with, and respond to 
the learning environment" (Mac Keracher, 2004, as cited in Syofyan & 
Siwi, 2018, p.642). 

The study used Fleming’s VARK model to compare the performance 
of the visual learning styles during the pre-test and post-test. The model 
was ideal for this study as it clearly explains that we use our senses to 
learn (Jaleel & Thomas, 2019). The model classifies individuals as visual, 
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auditory, reading/writing, and kinaesthetic based on the sensory 
modalities they use for learning. 

Moreover, the study compared the performances of visual learning 
styles during the pre-test and post-test when solving quadratic equations 
in first-year mathematics. Visual learning style refers to students who 
prefer using figures, pictures, and symbolic tools such as graphs, 
flowcharts, and hierarchies to learn (Othman & Amiruddin, 2010). 

Amiruddin, Martisa, and Febrianti (2020, p. 5) argued that “visual 
learning style is a better choice for improving students’ academic 
achievement compared to aural and kinaesthetic learning styles.” 
Therefore, there is a need to compare students’ performance when using 
visual learning styles in the pre-test and post-test. Such a comparison will 
help identify groups that require additional learning support and, 
subsequently, improve the overall performance of first-year Mathematics 
students. 

The first-year Mathematics course syllabus comprises various topics, 
including algebraic expressions, sets, equations and inequalities, 
trigonometry, and sequences. The study was conducted at a selected 
campus of the university located in the northern part of Namibia, which 
exclusively offers teacher training programmes. At this campus, the 
programme prepares students to teach across different phases upon 
successful completion of their studies: lower primary (Grade 0–3), upper 
primary (Grade 4–7), and secondary (Grade 8–12). 

 
Research Questions and the Hypothesis of the Study 
 
How does the visual learning style affect the performance of the first-
year Mathematics students when solving quadratic equations? 
 
Hypothesis  
 
H0:  There is no statistically significant difference in the first-year 
students’ performance using visual learning style during the pre-test and 
post-test when learning to solve the quadratic equations  
 
H1:  There is statistically a significant difference in the first-year students’ 
performance using visual learning style during the pre-test and post-test 
when learning to solve the quadratic equations. 
Literature review 
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Definition of Learning Styles 
 
Learning style is generally defined as the characteristic cognitive, 
affective, and psychosocial behaviours that act as relatively stable 
indicators of how learners perceive, engage with, and respond to their 
learning environment (McKerracher, as cited in Syofyan & Siwi, 2018). 
Various scholars have conceptualized learning style primarily as an 
expression of individual differences, which may be reflected not only in 
learners’ approaches to learning but also in their broader lifestyles and 
personality types (Zhang & Sternberg, 2005, as cited in Abidin, Rezaee, 
Abdullah, & Singh, 2011These differences may be reflected in 
individuals’ lifestyles and even in their personality types (Zhang & 
Sternberg, 2005, as cited in Abidin, Rezaee, Abdullah, & Singh, 2011). 
Learning styles refer to the preferred ways in which individuals approach 
learning. Unlike intelligence, learning styles are relatively fixed, making it 
difficult to alter one’s habitual mode of learning; for instance, individuals 
may naturally favour either visual or aural approaches (Sreenidhi & Tay, 
2017). Xu (2011) similarly observed that learning styles are stable, as they 
are closely linked to an individual’s learning habits, personality, and 
cognitive patterns. 

In addition to the fore going it should be noted that although most 
of the studies found that students perform better when teaching 
instructions are aligned to their learning styles, several other studies 
(Rohrer & Pashler, 2012 and Rogowsky, Calhoun, & Tallal, 2020) have 
questioned the methodologies used to support this hypothesis as most 
did not used experimental designs. “In summary, there is currently no 
empirical evidence to support the practice of tailoring instruction to 
students’ purportedly different learning styles”. (Rohrer, & Pashler, 2012, 
p.636). This highlights a gap in the literature, indicating the need for a 
study that can provide empirical evidence to determine whether aligning 
teaching methods with students’ learning styles leads to improved 
academic performance. 

 
Different Types of Learning Styles/Models 
 
Several models of learning styles have been proposed, including those by 
Kolb (1984), Felder-Silverman (1988), Dunn and Dunn (1978), Witkin’s 
Field Dependence/Field Independence model (1981), and Fleming’s 
VARK model (1987), among others (Cassidy, 2004). These models 
suggest that teachers have a range of instructional approaches to choose 
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from, allowing them to select methods that best suit the nature of the 
content being delivered. 

This study employed Fleming’s VARK model. One of the most 
common and widely used categorizations of the various types of learning 
styles is Fleming’s VARK model (sometimes VAK - an acronym for the 
Visual (V), Auditory (A), and the Kinaesthetic (K) sensory modalities) 
which provides the learners with a profile of their learning styles, based 
on the sensory modalities that are involved in taking in 
information (Sreenidhi & Tay, 2017). However, there is no evidence 
whether the VARK model can lead to improved performance in 
Mathematics; it is therefore for this reason that this study seeks to 
address this knowledge gap. 
 
Fleming’s VARK Model 
 
VARK model   was modified from VAK model, to VARK learning style 
model by Fleming in 2006. The VARK model was later refined by 
classifying learning styles into four distinct modes, each corresponding to 
a specific sensory preference: visual, aural, reading/writing, and 
kinaesthetic. The acronym VARK is derived from the initial letters of 
these modes (Othman & Amiruddin, 2010). This model is particularly 
relevant to the present study, as it focuses on the performance of first-
year Mathematics students who predominantly employ visual learning 
styles when solving quadratic equations. 

 Sreenidhi and Tay (2017) emphasized that one of the most common 
and widely-used categorizations of the various types of learning styles is 
Fleming’s VARK model (sometimes VAK – an acronym for the Visual 
(V), Auditory (A), and the Kinaesthetic (K) sensory modalities) which 
provides the learners with a profile of their learning styles, based on the 
sensory modalities that are involved in taking in information. Fleming’s 
VARK learning style questionnaire classifies students according to their 
preferred learning modes, such as visual, aural, reading/writing, or 
kinaesthetic. This study applies a portion of the VARK model to 
investigate how visual learning styles affect the academic performance of 
first-year mathematics students. 
 
Visual Learning Style 
 
Students predisposed to this style are likely to be provided with 
demonstration and can learn through description. Moreover, visual 
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learners prefer to use figures, pictures, and symbolic tools such as graphs, 
flowcharts, hierarchies, models, and arrows to represent information 
 
The Effect of Visual Learning Style on Students’ Academic 
Performance 
 
Most students favour to learn in particular ways with each style of 
learning contributing to the success in retaining what they have learnt. 
These facts reveal that each learning style has its own strengths and 
weaknesses (Abidin et al., 2011). In carrying out this study, the 
researchers hold the viewpoint that understanding students’ learning 
styles (weaknesses and strengths) is very important when planning 
lessons, as this will help in improving student’s performances. 

Khan et al. (2019) found that visual and kinaesthetic learning 
preference scores had non-significant correlation with academic 
achievement of college students, while auditory learning preference 
scores and total learning preference scores had significant correlation 
with academic achievement of college students. The study investigated 
the effect of visual learning styles have on students’ performances; 
therefore, these findings appear to give a better insight for the analysis of 
this study. 
 
Different Views about Learning Styles  
 
There are different views about the learning styles. Yusoff (as cited by 
Othman and Amiruddin, 2010) states that an individual may have more 
than one learning style or else known as bimodal. It is an advantage to 
anyone who has more than one type of learning style, because those 
individuals possess more flexible views and acceptance of their learning 
environment. It is important to note that, although the VARK learning 
style does not involve intelligence or inherent skill, it closely relates to 
how individuals acquire and process information or new knowledge. 

Additionally, the VARK model can be viewed as a personalized 
method that learners use to gain knowledge, develop skills, and shape 
attitudes (Othman & Amiruddin, 2010). Several factors also influence 
learning styles, including personal experiences, personality traits (e.g., 
extroversion versus introversion), and intelligence levels (Sreenidhi & 
Tay, 2017). Demographic factors such as age, gender, and subject 
combinations further affect an individual’s learning style (Bosman & 
Schulze, 2018). In this study, first-year mathematics students form a 
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diverse group with varying academic backgrounds, ages, and genders. 
Many students combine mathematics with other subjects, such as biology 
or physical sciences, which adds further variation to their learning 
approaches. 

Critics have questioned the concept of learning styles, noting the 
difficulty of measuring learning, particularly in determining the exact 
moment learning occurs. Simply knowing one’s learning style does not 
automatically improve learning; instead, learners benefit when they 
reflect on how and when they learn and take deliberate action as part of a 
metacognitive process (Akka, Mendagudli, Awanti, & Nigudgi, 2017). 
Since this study focuses on improving first-year mathematics 
performance, understanding students’ learning styles is essential for 
developing recommendations for both students and lecturers 
 
Implications of Learning Styles for Teaching and Learning  
 
This study also examines the implications of learning styles for teaching 
and learning processes. Miller (as cited in Khan, Arif, & Yousuf, 2019) 
argued that educators have a responsibility to understand and address the 
diversity of students’ learning preferences. Research based on Fleming’s 
VARK model has highlighted the need to develop teaching and learning 
approaches that align with students’ preferred learning modes (Wright & 
Stokes, 2015). Mismatches between an instructor’s teaching style and a 
student’s learning approach can create learning obstacles in the 
classroom and underscore the importance of employing a variety of 
instructional techniques (Cook, 2005, as cited in Mirza & Khurshid, 
2020). Felder (1995) further noted that students learn more effectively 
when information is presented through multiple approaches rather than a 
single method. Based on this literature, teachers have a duty to vary 
instructional methods to optimize student learning outcomes. 

Xu (2011) also emphasized that teachers should use diverse teaching 
strategies in classrooms to accommodate students’ varied learning styles. 
This requires planning different types of classroom activities. However, 
limited instructional time makes it challenging for teachers to organise 
lessons and tasks according to the different learning styles present, which 
may affect students’ learning outcomes (Othman & Amiruddin, 2010). 

Riding and Cheema (1991) suggested that learning styles can either 
enhance or impede academic performance. However, research on the 
relationship between instructional design and learning styles remains 
limited (Abidin, Rezaee, Abdullah, & Singh, 2011). Students who 
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understand their preferred learning styles can organise their learning 
more effectively (Sreenidhi & Tay, 2017). At the study institution, 
students’ learning styles are not typically assessed, and many students 
may be unaware of their own preferences. This represents a significant 
research gap that this study seeks to address. 

Becker et al. (as cited in Othman & Amiruddin, 2010) highlighted 
that, while traditional teaching methods such as lectures, textbooks, and 
discussions remain important, teachers should diversify their 
instructional approaches to accommodate the varied learning styles of 
students. Currently, teaching at this university relies heavily on lectures, 
which may not cater to all learning styles and could contribute to lower 
performance among first-year mathematics students. 
 
Learning Styles in Namibian Context 
 
The researchers identified one study on learning styles conducted in 
Namibia. This study, a thesis by Silas (2013), found that mathematics 
teachers reported both positive and negative effects of learning styles on 
the teaching and learning of mathematics. Silas conducted the study with 
Grade 11 learners, using Kolb’s experiential learning model and the Kolb 
learning style questionnaire. The findings of Silas’ study are relevant to 
the present research in several ways; for example, both studies focus on 
algebra and examine the influence of learning styles. Although Silas 
employed Kolb’s learning style model, there are notable similarities with 
the VARK model used in this study, as both models classify individuals 
according to their preferred learning styles. 
 
Overall Performance in Mathematics 
 
A study by Miranda, Gideon & Mugochi (2013) also found that the 
intervention (two-streams) has a positive impact on the performance of 
the students on the first-year mathematics but was not confident enough 
to make such a conclusion because they commented; “It is still very early 
to confidently conclude that the introduction of the two-mode 
curriculum in the first-year mathematics at the University of Namibia has 
had an impact on students’ academic performance” (p.673). 
Undoubtedly, the performance of students in the first-year mathematics 
did not improve even after the introduction of the two streams, although 
in some aspects, the difference in performance could be seen. 
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Students Understanding of Solving Quadratic Equations  
 
Algebra forms the foundation for advanced mathematics at the university 
level, particularly for secondary students (Hu, Son, & Hodge, 2021). 
Saglam and Alacaci (2012) noted that quadratic equations play a central 
role in the curriculum, as they bridge elementary algebra and calculus. At 
this university, quadratic equations are equally critical, as the module in 
which they are taught serves as a prerequisite for pre-calculus in the 
second semester and is essential for tasks such as sketching graphs. 

Lopez, Robles, and Martínez-Planell (2016) reported that multiple 
studies have shown that many secondary and undergraduate students do 
not fully understand how to solve quadratic equations or the rules 
underlying their solutions. A similar trend was observed among first-year 
students at this university, where performance in other topics such as 
trigonometry, set theory, and sequences was consistently higher than in 
tests covering quadratic equations. 

A quadratic equation is a polynomial of degree two, with at most two 

possible values for the variable. It is generally expressed as 𝑎𝑥2 + 𝑏𝑥 +
𝑐 = 0, where, 𝑎, 𝑏 𝑎𝑛𝑑 𝑐 are constants, with non-zero values (Hu, Son, 
& Hodge, 2021). Students typically solve quadratic equations using 
factorization, completing the square, or the quadratic formula. At the 
university, first-year mathematics students employ all three methods 
(Faculty of Science Prospectus, 2021). To enhance understanding and 
visualization especially for students with visual learning preferences 
algebraic tiles and graphical representations are used when teaching 
quadratic equations. 
 
Visual Learning and Solving Quadratic Equations 
 
Research indicates that visual learners tend to perform better in subjects 
that allow them to see and visualize relationships and patterns (Othman 
& Amiruddin, 2010). In the context of solving quadratic equations, visual 
learners benefit from graphical representations, such as plotting 
parabolas and identifying the roots of equations on a graph. Studies have 
further shown that incorporating visual aids and visual problem-solving 
techniques enhances students’ comprehension and retention of methods 
for solving quadratic equations. 
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Research methodology 
 
The study employed a quantitative research approach and adopted a true 
experimental research design utilising a single-subject design. The 
population comprised 469 registered first-year students enrolled in the 
first-year Mathematics (Basic Mathematics) during the 2022 academic 
year at the selected campus. A sample of 119 students was selected using 
a random sampling procedure to ensure that all participants had an equal 
chance of being selected from the population, as recommended by Gay 
et al. (2011), who argue that random sampling enhances 
representativeness. 
 
Data Collection Procedures 
 
Ethical clearance was obtained from UNAM’s Decentralised Ethics 
Committee. The researcher scheduled appointments with the students, 
after which a pre-test was administered face-to-face. This was followed 
by the intervention (treatment), and subsequently, a post-test was 
conducted, also in a face-to-face format. 

Given that the study utilised a single-subject design, participants were 
placed in one group, and both the pre-test and post-test were 
administered with the intervention occurring between the two tests. The 
researcher marked both tests, and the scores were recorded accordingly. 
Both descriptive and inferential statistical analyses were employed to 
compare student performance in the pre-test and post-test. 

Additionally, a focus group discussion was conducted face-to-face by 
a colleague to minimise potential bias, as the researcher was the lecturer 
and supervisor of the participants. Students also completed an online 
questionnaire. 
 
Results and Their Discussions 
 
To address the research question and test the hypothesis, the results are 
presented and discussed in this section. 
Comparing the performance of students during the pre-test and post-test 
for the visual learning styles 

In addition to addressing the research question, this section tests the 
following null hypothesis: 

 
There is no statistically significant difference in first-year students’ 
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performance when using visual learning strategies between the pre-test 
and post-test while learning to solve quadratic equations. 

 
The analysis begins by examining measures of central tendency (mean, 
median, and mode) and measures of dispersion (standard deviation, 
variance, and range) to compare performance before and after the 
intervention. 
 
Descriptive Statistics 
 
This section presents the descriptive statistics for the study which is 
summarised in Table 1 below. 
 
Table 1: Summary of Descriptive Statistics (n = 45) 
 

Measures (n = 45) Pre-test  Post-test 

Mean 63.889 78.333 

Median 60 80 

Mode 50 100 

Range 95 90 

Sum 2875 3525 

 
The results indicate that the mean score increased from 63.889 in the 
pre-test to 78.333 in the post-test, representing a difference of 14.441 
(23%). This suggests a substantial improvement in student performance. 
Similarly, the median increased from 60% to 80%, reflecting a 20% 
improvement. The mode shifted from 50% (7 students; 16%) in the pre-
test to 100% (11 students; 24%) in the post-test. 

Furthermore, both the standard deviation and variance decreased in 
the post-test, indicating that the scores were less dispersed compared to 
the pre-test. This is supported by the range, which decreased slightly 
from 95% in the pre-test to 90% in the post-test. The total cumulative 
score increased by 650 marks (23%), further confirming the effectiveness 
of the intervention.  

In addition to the fore going descriptive statistics, Table 2 below 
presents the five-point data summary of the pre-test and post-test. 
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Table 2: Five-point data summary of the pre-test and post-test  
 

 (n = 45) Pre-test Marks (%) Post-test Marks (%) 

Lowest 5 10 

Q1 50 65 

Q2 60 80 

Q3 80 95 

Max 100 100 

 
The pre-test scores ranged from 5% to 100%, indicating substantial 
variability (range = 95%). In the post-test, scores ranged from 10% to 
100% (range = 90%), showing a slight improvement. 

The median increased from 60% to 80%, reinforcing the conclusion 
that overall performance improved after the intervention. 

Notably, the third quartile (Q3) of the pre-test (80%) is equal to the 
median (Q2) of the post-test. This indicates that while only 25% of 
students scored 80% or above in the pre-test, 50% achieved this level in 
the post-test, demonstrating a clear improvement. 

The foregoing data were also used to present the box and whisker 
plots as shown below in Figure 1. 

 
Figure 1: Box-and-whisker plots  
 
The box-and-whisker plots (Figure 1) illustrate differences in 
performance between the pre-test and post-test. The post-test 
distribution appears more symmetrical, while the pre-test distribution is 
positively skewed. 
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The interquartile range for both tests is 30%; however, the lower quartile 
increased from 50% to 65%, indicating improved performance among 
lower-achieving students. This suggests that the intervention had a 
positive effect across the group. 

It was also necessary to compare each student’s pre and post-test 
score as shown in Figure 2 below. 
 

 
Figure 2: A comparison of the pre- and post-test scores (n = 45) 
 
Figure 2 shows that 11 students (22%) experienced a decline in 
performance after the intervention, indicating that the treatment had a 
negative effect for a small proportion of participants. The largest 
decrease was 75% (from 85% to 10%), while the smallest decrease was 
5%. 

Five students (10%) showed no change in performance, suggesting 
that the intervention had no effect on these individuals. 

However, the majority of students (29; 68%) demonstrated improved 
performance. Notably, 11 students achieved 100% in the post-test, 
compared to only one student in the pre-test 
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Figure 3: Individual performance difference of students between their 
pre-test and post-test scores (n = 45) 
 
Figure 3 shows that the lowest increase in marks was 5%. Only one 
student's marks has increased by 5% from 75% to 80%. Furthermore, 
only four students scored 100% on the pre-test while 11 students scored 
100% on the post-test (see also Table 1).  
Inferential Statistics 

A paired sample t-test was conducted to compare pre-test and post-
test scores; the results are presented in Table 3 below. 
 
Table 3: The t-test results  

  Post-test Pre-test 

Mean 78.333 63.889 

Pooled Variance 395.455 

Observations 45 45 

Hypothesized Mean Difference 0   

df 44   

t-Stat 3.158   

P(T<=t) one-tail 0.001   

t Critical one-tail 1.680   

P(T<=t) two-tail 0.002   

t Critical two-tail 2.015   

 
Since p < 0.005, the null hypothesis, which states that the mean scores 
are equal, is rejected in favour of the alternative hypothesis that the mean 
scores differ. The results presented in Table 3 indicate a statistically 
significant difference in test scores, t (44) = 3.16, p < 0.002, at α = 0.05. 

The t-test results are consistent with the descriptive findings reported 
in Tables 1 and 2, as well as Figures 1, 2, and 3, all of which indicate that 
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the intervention had an effect on students’ performance in the visual 
learning group. Specifically, students’ performance improved following 
the treatment, suggesting that learners in this group benefit from 
instruction that incorporates visual aids, regardless of random assignment 

The results corroborate the findings of Karlimah and Risfian (2016, 
2017), who reported that learners perform better when instructional 
methods are aligned with their learning styles. Furthermore, the study 
indicates that the visual learning style yields improved performance 
among students 

Cohen’s d was calculated to determine the magnitude of the effect: 
 

𝑑 =
𝑥1̅̅̅ − 𝑥2̅̅ ̅

√(𝑠1
2 + 𝑠2

2)/2
 

 
The calculated value (d = 0.67) indicates a moderate effect size, 
suggesting that the intervention had a meaningful impact on 
performance. 
 
Conclusions 
 
The study aimed to investigate the academic performance of first-year 
students using visual learning strategies when solving quadratic equations 
at the University of Namibia, guided by Fleming’s VARK model (1987). 

The results revealed a statistically significant improvement in post-
test performance at α = 0.05, confirming the effectiveness of the 
intervention. The findings also indicate that aligning teaching methods 
with visual learning styles enhances students’ academic performance. 
 
Recommendations 
 
Based on the findings, the study recommends the following: 
 

 Lecturers should incorporate appropriate visual teaching 
strategies to enhance student performance.  

 Students should utilise visual learning aids when studying 
first-year Mathematics 
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Possible Areas for Further Studies 
 
The study suggests that future research should: 
 

 Extend the investigation to other subject areas and 
institutions.  

 Explore additional learning styles, as this study focused only 
on visual learning in Mathematics. 

 
 
References  
 
Abidin, M. J., Rezaee, A. A., Abdullah, H. N., & Singh, K. K. (2011). 

Learning styles and overall academic achievement in a specific 
educational system. International Journal of Humanities and Social Sciences, 
1(10), 143–152. 

Akka, K. K., Mendagudli, R. R., Awanti, S. M., & Nigudgi, S. R. (2017). 
Visual, aural, read/write, and kinesthetic: An assessment of learning 
styles among undergraduate medical students of M. R. Medical 
College, Kalaburagi. International Journal of Medical and Public Health, 
6(10), 1538–1542. 

Amir, R., Jelas, Z., & Rahman, S. (2011). Learning styles of university 
students: Implications for teaching and learning. 

Amiruddin, E., Martisa, E., & Febrianti, E. (2020). Comparison of visual, 
auditory, and kinesthetic styles on the academic achievement of 
medical education students. In Proceedings of the First International 
Seminar on Language, Literature, Culture and Education (pp. 1–6). 
https://doi.org/10.4108/eai.15-11-2019.2296226 

Bosman, A., & Schulze, S. (2018). Learning style preferences and 
mathematics achievement of secondary school learners. South African 
Journal of Education, 38(1), 1–8. 

Cassidy, S. (2004). Learning styles: An overview of theories, models, and 
measures. Educational Psychology, 24(4), 419–444. 

Fleming, N., & Baume, D. (2006). Learning styles again: VARKing up 
the right tree! Educational Developments, 7, 4–7. 

Gay, L. R., Mills, G. E., & Airasian, P. W. (2011). Educational research: 
Competencies for analysis and applications. Pearson. 

Gokalp, M. (2013). The effect of students’ learning styles on their 
academic success. Creative Education, 4(10), 627–632. 



 The effect that Visual Learning Styles… 

 

59 

 

Harris, P. A., Taylor, R., Thielke, R., Payne, J., & Gonzalez, N. (2009). 
Research electronic data capture (REDCap): A metadata-driven 
methodology and workflow process for providing translational 
research informatics support. Journal of Biomedical Informatics, 42(2), 
377–381. 

Harris, P. A., Taylor, R., Minor, B. L., Elliott, V., Fernandez, M., O’Neal, 
L., McLeod, L., Delacqua, G., Delacqua, F., Kirby, J., & Duda, S. N. 
(2019). The REDCap consortium: Building an international 
community of software partners. Journal of Biomedical Informatics. 
https://doi.org/10.1016/j.jbi.2019.103208 

Hu, Q., Son, J.-W., & Hodge, L. (2021). Algebra teachers’ interpretation 
and responses to student errors in solving quadratic equations. 
International Journal of Science and Mathematics Education. Advance online 
publication. 

Jaleel, S., & Thomas, A. M. (2019). Learning styles: Theories and implications 
for teaching and learning. Horizon Research Publishing. 

Karlimah, K., & Risfian, F. (2016). Contribution of visual learning style 
to students’ mathematical connection skills. In Proceedings of the Second 
International Conference on Education, Technology, and Sciences (pp. 181–
186). Universitas Jambi. 

Karlimah, K., & Risfiani, F. (2017). Contribution of visual learning style 
to students’ mathematical connection skills. Journal of Physics: Conference 
Series, 895, 012058. https://doi.org/10.1088/1742to6596/895/1/012
058 

Khan, S. A., Arif, M. H., & Yousuf, M. I. (2019). A study of relationship 
between learning preferences and academic achievement. Bulletin of 
Education and Research, 41(1), 17–32. 

Lopez, J., Robles, I., & Martínez-Planell, R. (2016). Students’ 
understanding of quadratic equations. International Journal of 
Mathematical Education in Science and Technology. 

Miranda, H., & Gideon, F. (2011, May). Minding the gaps in the 
Namibian mathematics curriculum. Paper presented at the 6th 
National Mathematics Congress, Swakopmund, Namibia. 

Miranda, H., Gideon, F., & Mugochi, M. (2013). The impact of two-
mode mathematics curriculum on University of Namibia first-year 
students. In ISTE International Conference on Mathematics, Science and 
Technology Education (pp. 661–674). Unisa Press. 

Mirza, M. A., & Khurshid, K. (2020). Impact of VARK learning model at 
tertiary level education. International Journal of Educational and Pedagogical 
Sciences, 14(5), 354–361. 



Nawaseb & Naukushu (AJMSAS) Vol. 2, (No. 1), April 2026, pp 43 - 60 
 

 

60 

 

Othman, N., & Amiruddin, M. H. (2010). Different perspectives of 
learning styles from VARK model. Procedia - Social and Behavioral 
Sciences, 7, 652–660. 

Saglam, R., & Alacaci, C. (2012). A comparative analysis of quadratics 
units in Singaporean, Turkish, and IBDP mathematics textbooks. 
Turkish Journal of Computer and Mathematics Education, 131–147. 

Silas, P. N. (2013). The effects of learning styles on Grade 11 learners’ performance 
in mathematics at one senior secondary school in the Oshana Education Region. 

Sreenidhi, S. K., & Tay, C. H. (2017). Styles of learning based on the 
research of Fernald, Keller, Orton-Gillingham, Stillman, Montessori, 
and Neil D. Fleming. International Journal for Innovative Research in 
Multidisciplinary Field, 17–25. 

Syofyan, R., & Siwi, M. K. (2018). The impact of visual, auditory, and 
kinesthetic learning styles on economics education teaching. Advances 
in Economics, Business and Management Research, 57, 642–649. 

Ultanir, E., Ultanir, G. Y., & Gulhan, T. O. (2012). The examination of 
university students’ learning styles by means of Felder-Silverman 
index. Education and Science, 29–39. 

Wright, S., & Stokes, A. (2015). The application of VARK learning styles 
in introductory level economics units. Issues in Educational Research, 
25(1), 62–79. 

Xu, W. (2011). Learning styles and their implications in learning and 
teaching. Theory and Practice in Language Studies, 1(4), 413–416. 

 

 

 


