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Abstract

We analyze the effect of student preferred learning style on course performance in an introductory finance class using the VARK
learning styles survey developed by Fleming and Mills (1992) and validated by Leite (2010). Learning styles refer to the preferred
way used by learners to understand, process, and retain information. The VARK framework classifies learners as Visual, Auditory,
Reading, Kinesthetic, or Multimodal (combination of the previous) learning styles preferences. Using a sample of 79 non-traditional
undergraduate students enrolled in business finance classes at a public urban university in the U.S. Southwest, we find that student
preferred learning style has no impact on student performance, as measured by overall course grade. Prior cumulative GPA is the main
determinant of course grade suggesting that students with higher GPA are likely to perform well in class, regardless of learning style
preference. Results are robust after controlling for variables known in the literature to be potential determinants of grade, such as age,

gender, ethnicity, dependents, or hours enrolled in the semester.

Keywords: Learning Styles, VARK, Hybrid instruction, Business Finance

1 Introduction

Learning styles refer to the preferred way used by learners to understand,
process, and retain information. Several studies suggest that learners per-
form better when the instructor adapts course content delivery to students’
preferred learning style (Dobson, 2009, 2010; El Tantawi, 2009). Using
the VARK learning styles survey (Fleming and Mills, 1992) we analyze
the effect of student preferred learning style on their overall course per-
formance in two introductory finance classes. The VARK model classifies
learners’ preferences as visual, auditory (listening), reading, kinesthetic
(learning by doing) or multimodal (combination of the previous learning
styles).

We find that preferred learning style has no effect on overall course
grade but prior GPA has a positive relationship with overall grade: stu-
dents with higher GPA tend to earn higher grades. Our results suggest that
multimodal students perform slightly better in business finance than stu-

! Copyright Version 7.1 (2011) is held by Neil D. Fleming, Christchurch,
New Zealand.

dents with a single learning style preference. In addition, we find that vis-
ual and kinesthetic learners have an advantage over reading and aural stu-
dents (though this last relationship is marginally significant).

This paper is organized as follows: section two contains the literature
review; section three describes the methodology; the discussion of major
findings is in section four; while section five concludes.

2 Literature Review

Many learning style surveys have been proposed in the literature such as
Kolb (1984); Dunn & Dunn (1990); Felder & Silverman (1988); Fleming
(1991). Among the several learning style assessment tools in the market,
we selected VARK since the VARK instrument has been statistically val-
idated in a seminal work by Leite et al (2010) who found the Cronbach’s
alphas in the range of .77 to .85. In addition, the VARK survey is available
for free online! and takes less than ten minutes to complete. Lastly, VARK
survey results seems to match closely the preferred learning style of most
survey takers.

Copyright © 2019 by authors and IBII. This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
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The VARK framework posits that learners can have a Visual, Auditory
(listening), Reading, Kinesthetic (learning by doing) or a Multimodal
(combination of the previous) learning styles. Visual learners tend to learn
best by seeing, for example pictures, diagrams, graphs, videos. Aural or
auditory learners have a preference for listening, so class discussions and
lectures are more appropriate for them. Reading and writing learners pre-
fer the use of textbooks, lists, note-taking, while kinesthetic learners prefer
hands-on activities or learning by doing, such as experiments, object ma-
nipulation, or moving. According to Fleming (2011) over 60% of those
who have completed the VARK survey have more than one preferred
learning style and are classified as multimodal. For the purpose of the
study if a student has two or more preferred methods, they are classified
as multimodal. Fleming (2011) postulates that multimodal students pos-
sess flexibility to use the learning mode that best suits them, the professor,
or the subject. However, he notes that no preferred learning style is supe-
rior, it is just different ways that people use for learning.

According to the VARK official website, (http://vark-
learn.com/introduction-to-vark/research-statistics/), out of the more than
12,000 business students who have participated in the survey, about 28.3%
have shown a kinesthetic preference, trailed by auditory (25.5%), reading
(23.8%) and visual (22.4%). It is important to note that style preferences
are fairly evenly distributed among all students.

In the academic literature, the meshing hypothesis (Pashler et al, 2009)
propose that instructors should adjust their instruction to fit the preferred
learning style of their students. Pashler et al theorize that students will
have less difficulty understanding the course material since it would be
presented in a format they can easily relate to, leading to greater engage-
ment and motivation, which will end in greater academic success. Drago
and Wagner (2004) and Zajac (2009) find empirical support for this hy-
pothesis. Many studies have found a positive relationship between aca-
demic performance and learning styles adaptation (see for example Felder,
1993; Fleming, 2001; Zapalska & Dabb, 2002).

On the other hand, studies conducted in business disciplines
(Ayersman, 1996 in computer science; Clark & Latshaw, 2011 in account-
ing; Karns, 2006 in marketing; Van Zwanenberg et al, 2008 in general
business) find no evidence that instructors’ adjustment of teaching styles
significantly affects student class performance. It is possible that students
select certain majors, perhaps unknowingly, based in their own preferred
learning style (Canfield, 1988). Given the evidence in regards to VARK’s
reliability and validity, we use this instrument to evaluate the influence of
student learning style preferences in academic performance in an intro-
ductory hybrid business finance course using a sample of predominantly
non-traditional students.

3 Methodology

The initial sample consisted of 86 students enrolled in two sections of
Business Finance at a mid-size public institution in the Southwest. The
final sample contains 79 cases as 7 cases were dropped due to missing
data.

Participation in this study was voluntary, but about 97% of enrolled
students completed the survey. Students were instructed to complete the
18-question online VARK survey at the official VARK website
(www.vark-learn.com) and record their results. Then, they completed a
brief personal profile survey on the course website with questions such as
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previous GPA, number of hours enrolled, gender, hours worked per week,
and major.

The hybrid introductory finance class is required for all business ma-
jors. In hybrid learning, lecture time is limited to 80 minutes per week
while students are expected to work outside of the class for at least 80
minutes. Based on homework’s management system time spent on tasks,
homework activities demand twice as much time from students on average
than equivalent traditional face-to-face classes. In these courses, enrolled
students take three in-class multiple choice exams: two partial exams and
a comprehensive final exam. Exam questions include a combination of
theory and calculated problems.

Table 1 presents a description of the sample. In regards to preferred
learning styles, 26 students showed a multimodal preference, 18 were kin-
esthetic, 17 had a reading preference, 10 showed an aural preference, and
8 had a visual preference. A total of 60 students (76% of the sample) con-
sider themselves of Hispanic origin. Classes are comprised of non-tradi-
tional students with an average student age of 31. Non-traditional students
tend to work full time during the term, are older, and are more likely to be
head of household. During this term, students enrolled an average of 8.7
hours and worked almost 30 hours per week outside the university. The
average GPA for the class is 3.2 (on a 4 point scale).

Table 1: Descriptive statistics

Variable Total Std. Err.
Kinesthetic Preference 18 3.752
Reading Preference 17 3.676
Aural Preference 10 2974
Visual Preference 8 2.699
Multimodal Preference 26 4.203
Hispanic 60 3.823

Average Std. Err.
Age 311 1.005
Enrolled_hours 8.7 0.488
Credit_hours 84.6 5.553
GPA 3.2 0.047
Dependents 0.8 0.131
Hrs_work 29.7 1.648

The average grade in the class was 77 with a mode of 80. The distribu-
tion of grades in the class classified by preferred learning style is presented
in Table 2.

Table 2: Letter grade (4-point scale) and learning style preference per
student

Preferred Learning Style

Letter Kines-
Grade Visual Aural Reading thetic Multimodal
F 2 2 1 1 1
C 1 4 7 6 3
B 4 3 5 7 13
A 1 1 4 4 9
Total 8 10 17 18 26
(Percent)  (11%) (13%) (22%) (24%) (34%)
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Nearly one-third of the sample have a multimodal preference (34%).
About 24% of enrolled students show a kinesthetic preference, 22% pre-
sent a reading preference, 13% an auditory or aural preference, only 11%
show a visual preference.

4  Results

In order to determine whether student preferred learning style affects class
performance as measured by final overall grade in the course, we run a
linear regression defined in the following equation (1):

Grade = a + py pref_v + p, pref_a + s pref_r + B, pref_k + s age
+ s gender + B GPA + Bs Hispanic + o hrs_work + Bio de-
pendents + P11 enrolled _hrs + ¢ 1)

The dependent variable is Grade, which represents the overall course
grade earned by a student, on a 100 scale, at the end of the semester. We
use the following explanatory variables: pref_v, pref_a, pref_r, pref_k are
indicator variables taking a value of 1 if the preferred learning style is
visual, aural, reading, kinesthetic, respectively; otherwise 0. The base cat-
egory is pref_m which takes a value of 1 if the student preferred learning
mode is multimodal. Age is the student age at the beginning of the term.
Gender is another indicator variable that equals 1 if the student is female
or 0 otherwise. GPA is the student grade point average (on a 4-point scale)
at the beginning of the term. The variable Hispanic takes a value of 1 if
the student considers herself of Hispanic origin or else 0. Since this sample
consists mainly of non-traditional students, we asked them to state the
number of average hours of weekly paid work (hrs_work); if they had de-
pendents in charge (dependents) which is another indicator variable taking
a value of 1 if they did or 0 in case they did not have dependents, while
the variable credit_hrs represents the number of credit hours the student
had enrolled at the beginning of the semester. Lastly, a is the constant and
¢ is the error term.

Results presented in Table 3 suggest that only GPA is a significant
predictor of class performance for this sample. As in Calafiore & Dami-
anov (2011), we find that students with higher GPA tend to earn higher
grades in business finance. Since cumulative GPA is often used as a proxy
for past academic performance (see for example Damianov et al, 2009), it
is possible that students with good prior grades are more likely to find a
way to be successful in class regardless of how the course content was
presented to them or their stated learning preferences.

Preferred learning style seems not to influence class performance. It
is interesting to note that the signs of the coefficients for the different
learning style preferences (pref_v; pref_a; pref_r; pref_k) are all negative.
This implies that the base category, multimodal students (pref_m), tend to
perform better in class than all other individual categories. This result,
though not statistically significant, runs counter to Fleming (2009) who
states that a particular learning style is no better than another learning
style; our results suggest that multimodal students are expected to earn
higher grades in business finance.

Another interesting finding is the negative sign in hrs_work, depend-
ents, and credit_hrs variables which implies that those who worked more
during the week, had dependents under their care, and enrolled in more
credit hours during the term, tend to earn lower final grades in the class.

This provides support to the claim about hybrid courses being more de-
manding than traditional face-to-face courses due to increased coursework
required to be completed outside of regular class time. This is one of the
most common observations made by students in their end of semester stu-
dent evaluations of the course.

Table 3. Regression results showing factors influencing final grade in
the class

Std. [95% Inter-

Ind. Variable  Coef. Error t P>t Conf. val]
pref_v -8.622  5.653 -1.53 0.132 -19.916 2.671
pref_a -8541  5.302 -1.61 0.112 -19.133 2.050
pref_r -2.481 4,052 -0.61 0.542 -10.577 5.614
pref_k -2.199  4.039 -0.54 0.588 -10.267 5.869
age -0.135  0.180 -0.75 0.456 -0.495 0.225
gender -0.327  3.072 -0.11 0.915 -6.465 5.810
GPA 12901  4.040 3.19 0.002** 4831 20971
Hispanic 0.391  4.048 0.10 0.923 -7.696 8.478
hrs_work -0.102 0.111 -0.92 0.363 -0.324 0.120
dependents -1.243 1.394 -0.89 0.376 -4.027 1.542
enrolled_hrs -0.057 0.036 -1.60 0.114 -0.129 0.014
constant 51.333  17.147 2.99 0.004** 17.079 85.588

_Dependent variable: grade; Adjusted R? = 0.198; **Statistically significant at

the 5% level

As a robustness check, we analyze the likelihood that a preferred learn-
ing style may lead to a particular grade (on a 4-point scale) in the business
finance class. We run an ordered logistic regression model as described in
equation (2):

Actual_Grade = a. + p1 pref v + 2 pref a + p3 pref r + p4
pref_k + 5 age + p6 gender +7 GPA + S8 Hispanic + 9
hrs_work + p10 dependents + 11 enrolled hrs + ¢
@

The dependent variable, Actual_Grade, is the letter grade a student
earned in the class transformed into a 4-point scale. For students earning
an F, the Actual_Grade variable takes a value of 0; for students earning a
C, B, and A, the Actual_Grade variable takes the values of 2, 3, and 4
respectively. The explanatory variables are similar to those described in
equation (1). Table 4 presents the results from the ordered logistic regres-
sion model.

Table 4. Ordered Logistic Regression Results

Coeffi- Std. [95% Confidence

Variable cient Err. Z P>z Interval]

pref_v -0.488 0.849 -0.57 0565 -2.152 1.176
pref_a -1.551 0.806 -1.93 0.054* -3.131 0.027
pref_r -1.023 0.621 -1.65 0.099* -2.240 0.193
pref_k -0.774 0.613 -1.26 0.207 -1.976 0.427
age -0.023 0.027 -0.87 0.386 -0.077 0.030
gender -0.242 0.460 -0.53 0.598 -1.143 0.658
GPA 1.887 0.644 2.93 0.003** 0.624  3.149

3
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Hispanic -0.386 0.648 -0.6 0.552  -1.655
hrs_work -0.009  0.017 -0.52 0.605 -0.041 0.024
dependents -0.155  0.206 -0.76 0.450 -0.558
enrolled_hrs  -0.006  0.005 -1.07 0.286  -0.016

0.884 Conflict of Interest: none declared.

0.248 References
0.005 Ayersman, D. J. (1996). Effects of computer instruction, learning style, gender, and

Log likelihood = -86.621; Pseudo R? = 0.1127; **Statistically significant
at the 5% level; **Statistically significant at the 10% level,

In line with our previous findings, the higher the student GPA at the
beginning of the course, the higher the actual grade in the class (statisti-
cally significant result at the 5% level). Once again, the signs of the coef-
ficients for the different learning style preferences (pref_v; pref_a; pref_r;
pref_k) are all negative, with statistically significant results at the 10%
level for aural and reading students (pref_a and pref_r). In other words,
multimodal students (pref_m) tend to perform better in class than all other
individual categories, especially aural and reading students. The problem-
solving nature of a traditional business finance course content may give a
slight advantage to visual, kinesthetic, and multimodal learners over those
with aural and reading preferences.

5 Conclusion

Consistent with Pashler et al (2009) we find that student preferred
learning style does not impact student performance, as measured by over-
all grade, in hybrid business finance classes. Results are robust after con-
trolling for variables known in the literature to be potential determinants
of grade, such as cumulative GPA, age, gender, dependents, or hours en-
rolled in the semester. The only variable in our study that is positively
related (at the 5% significance level) with course grade is the student’s
cumulative grade point average (GPA). GPA can be a proxy for student
ability or effort (Damianov & Calafiore, 2011). As Pintrich and De Groot
(1990) say, successful students need to have the skill and the will or mo-
tivation for learning.

It is possible that our results reflect a combination of several factors.
The instructor uses a variety of content delivery methods such as lectures,
required homework and readings online, solving problems in class, which
may partially appeal to all types of learning styles. In addition, students
are encouraged to form peer study groups and to take advantage of tutoring
available outside class time. This availability of delivery methods would
allow students to select the most appropriate study tool to fit their pre-
ferred learning style, contributing to mastering the course material. More-
over, since our sample is dominated by non-traditional students, it is likely
that throughout their life experiences non-traditional students have been
exposed to different instructional styles which has allowed them to learn
independently of the course delivery mode or adapt to the class material
to the style that best fits their needs.

Lastly, based on the logistic regression results, there seems to be a
hierarchy of preferences: multimodal students perform better than students
with a single learning style preference; and visual and kinesthetic learners
have an advantage over reading and aural students (though this last rela-
tionship is marginally significant).

The results from this study add light to the discussion on the limited
value of adapting instructional methods to students’ preferred learning
method.
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