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ABSTRACT
Teaching medical sciences is a continuously evolving process that requires an ongoing update for both students and teachers. Several methods
are used to measure learning styles, among which the Visual, Auditory, Read/Write, Kinesthetic (VARK) framework focuses on how learners
prefer to obtain information. With this study, we aimed to assess the VARK learning style on a large sample of veterinary students and
educators in an aged-variety,multi-lingual, and multi-institutional setting.We obtained a total of 873 replies to our survey:78.7% students,6.6%
veterinarians, 5.9% people with another occupation inherent to veterinary medicine, 5.7% European or American board-certified specialists,
1.1% veterinary nurses, 0.9% veterinary interns, and 0.9% veterinary residents of different specialties. The replies were obtained from French
(56%), English (31.7%), Italian (11.5%), and Spanish (0.8%) versions of the survey. Most respondents (52.6%) were unimodal learners, while
47.4% exhibited two or more learning styles. Baby Boomers and Millennials were significantly less likely to use the visual and the aural
style, respectively, compared with Generation Z. Moreover, Baby Boomers were approximately 54.2% less likely to be multimodal learners
than Generation Z (χ2 = 4.291, p = .038). According to our results, the current veterinary student population is comprised of multimodal
learners highly adapted to learn visually and by listening, although there are some differences between countries. An initial assessment with
the VARK survey at the beginning of the course may help teachers to study their specific population. Finally, here we collect some specific
recommendations to follow based on the country where students are enrolled.

Key words: professional development/lifelong learning, CBVE (Competency-Based Veterinary Education)
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NTRODUCTION
eaching medical sciences is a dynamic and continuously
volving process that requires constant updates for both
tudents and teachers.1,2 Effectively delivering and retaining
vast amount of information within a limited timeframe is
significant challenge.1 Furthermore, students need to reach
pecific learning outcomes, which are influenced by a variety
f factors. With the shift in medical education from a teacher-
entered to a student-centered approach,1,3,4 understanding
he learner has become increasingly important. Specifically,
earning style preference is a significant internal factor that
an influence learning outcomes.2 The term ‘learning style’ has
een defined as the different and unique way individuals use
o learn and recall information.5 There are several methods
sed to measure learning styles, such as the Visual, Aural,
ead/Write, Kinesthetic (VARK) model,6 the Kolb Learning
tyle Inventory,7 the Gregorc Style Delineator,8 the Grasha-
eichmann Student Learning Style Scale,9 and the Productivity
nvironmental Preference Survey.10 The VARK framework ex-
mines how learners prefer to receive information, typically
hrough their senses, and the questionnaire developed by Flem-
ng and Mills is the most widely used to assess learners.6

his survey categorizes learners based on their preferences
or sensory modalities: visual (V), aural (A), read/write (R),
nd kinesthetic (K) style.11 Visual learners absorb information
hrough videos, images, and figures; aural learners through
istening; read/write learners through reading texts and writ-

ing notes; and kinesthetic learners through touch and action.12

Some authors believe that a mismatch between the trainee’s
preferred learning style and the instructor’s teaching method
can be a barrier to the learning process.11 However, other stud-
ies have not found any evidence that aligning teachingmethods
with the students’ VARK preferences leads to improved career
performance.13

While learning styles have been assessed in undergraduates
and postgraduates in a wide variety of medical special-
ties,2,11,12,14–19 only a few studies have been completed in
veterinary schools.3,20,21 Moreover, previous studies limited the
investigation to students and did not describe teachers’ prefer-
ences,3,20,21 although it has been argued that the learning style
of faculty members may influence student learning and the
level of their interaction in classrooms.18 Furthermore, most
of the studies on learning styles were conducted in a single
institution.

This study aimed to evaluate VARK learning styles among
a large sample of veterinary students and educators, encom-
passing various ages and languages in a multi-institutional
setting. Additionally, we aimed to investigate the degree
of self-awareness of one’s preferred style across this large
population.

We hypothesized that learning preferences would vary
across different generations, languages, and countries of origin,
and that older individualswould exhibit greater self-awareness
compared with younger generations.
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MATERIALS AND METHODS
The study protocol was approved by the ethics committee of
the University of Sydney (HREC 2020/327) in 2020.

Version 7.0 of the VARK questionnaire (Supplementary
material) was uploaded to RedCap software in four languages
(English, French, Spanish, and Italian) and emailed to students
and staff at three universities (University of Sydney, Univer-
sity of Pisa, and University of Liège) and one private hospital
(Hospital Veterinario Sierra de Madrid). Participation was
voluntary and anonymous, with no incentive provided. The
questionnaire comprised 16 questions, each offering 4 options.
Each option correlates to a particular learning style preference.
Thus, the style that received the highest marks was considered
the preferred style. As participants were free to select more
than one option, multiple styles of various combinations could
be obtained. Results were evaluated based on validated scor-
ing instructions, classifying participants as unimodal, bimodal,
trimodal, and quadrimodal if they exhibited one, two, three,
or four preferred styles, respectively.6 In addition to the ques-
tionnaire, we also collected demographic data (age, gender,
native country, occupation, and graduation year or expected
graduation year) and self-perceived learning style preferences.

Statistical Analysis
The normality of demographic variableswas assessed using the
Kolmogorov-Smirnov test.

The Kruskal-Wallis test was employed to evaluate the re-
lationship between the independent variables (V, A, R, and
K categories) and age or graduation year. χ2 tests were used
to assess the association between the preferred style accord-
ing to age, gender (female and male), language (English,
French, Spanish and Italian), country of origin, and occupation
(students, qualified veterinarians, board-certified specialists,
veterinary nurses, veterinary interns, veterinary residents, and
other occupations inherent to veterinary medicine). The self-
perceived profile answers were then matched with the actual
learning profile obtained from the VARK survey and the re-
sults were recorded as yes/no answers. This agreement was
assessed with logistic regression models: the outcome variable
was agreement (no/yes) as a binary variable with age, occu-
pation, language, or graduation year as categorical predictor
variables. Individual ordinary logistic regression models were
fit for each of these four predictor variables separately. Associa-
tions were interpreted based on odds ratios; that is, the odds of
agreement (versus not) associatedwith each predictor variable.
Statistical significance was set at p < .05 and assessed based on
the likelihood statistic.

RESULTS

Participants
A total of 873 responses were obtained. Of these, 489 responses
(56%) were obtained from the French version of the VARK
questionnaire, 277 (31.7%) from the English version, 100 (11.5%)
from the Italian, and 7 (0.8%) from the Spanish. There were
388 (44.5%) female respondents and 482 (55.2%) males, while
3 (0.3%) did not specify their gender. There were 292 Belgians
(33.4%), 183 French (21%), 175 Australians (20%), 103 Italians
(11.8%), and 32 people from the United States (3.7%). A total
of 88 respondents (10.1%) were from many other countries
from all 5 continents (Table 1). The median age was 24 years
(interquartile range, 17–28 years). As most of the participants
were young, age was not considered a linear variable and gen-

Table 1:Countries of origin of the 873 respondents to the survey

Country Number of people

Argentina 1
Australia 175
Belgium 292
Canada 13
Chile 1
China 5
France 183
Germany 5
Greece 1
Hong Kong 9
Ireland 1
Israel 1
Italy 103
Kenya 4
Luxemburg 3
Malaysia 3
Mauritius 1
Netherland 3
New Zealand 4
Poland 1
Portugal 1
Puerto Rico 3
Democratic Republic of the Congo 1
Senegal 2
Serbia 1
Singapore 7
South Korea 1
Spain 9
Switzerland 2
Taiwan 1
Thailand 1
United Kingdom 3
United States of America 32
TOTAL 873

eration categories were created as follows: Silent Generation
(born between 1928 and 1945), Baby Boomers (born between
1946 and 1964), Generation X (born between 1965 and 1980),
Millennials (born between 1981 and 1996), and Generation Z
(born between 1997 and 2012). There were 432 participants
of Generation Z (49.5%), 333 Millennials (38.1%), 73 partici-
pants from Generation X (8.4%), and 34 Baby Boomers (3.9%).
One individual of the Silent Generation (0.1%) participated,
thus, for the statistical analysis, Silent Generation and Baby
Boomers were grouped together. Respondents included 687
students (78.7%), 58 qualified veterinarians (6.6%), 52 with an-
other occupation inherent to veterinary medicine (5.9%), 50
European orAmerican board-certified specialists (5.7%), 10 vet-
erinary nurses (1.1%), 8 veterinary interns (0.9%), and another
8 veterinary residents of different specialties (0.9%).

Learning Styles
Most respondents (459) were unimodal learners (52.6%), while
414 exhibited two or more learning styles (47.4%), as shown
in Figure 1. The largest unimodal preference was read/write,
followed by aural, kinesthetic, and visual, as shown in Figure 2.
The distribution of learning styles among respondents was
significantly different between males and females: female re-
2
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Figure 1:Distribution of the number of VARK learning style preferences among the whole population

Figure 2:Distribution of VARK learning style preferences among unimodal learners
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spondentswere less likely to prefer aural (χ2 = 10.088, p= .001),
read/write (χ2 = 9.834, p = .002), and kinesthetic (χ2 = 8.785,
p= .003) styles comparedwithmales. The distributionwas also
significantly different according to generation: Baby Boomers
and the Silent Generation were significantly less likely to prefer
the visual style (χ2 = 3.839, p = .050), and Millennials were
significantly less likely to prefer the aural style (χ2 = 8.032,
p = .005) compared with Generation Z. Moreover, Baby
Boomers and the Silent Generation were about 54.2% less
likely to be multimodal learners compared with Generation Z
(χ2 = 4.291, p = .038). This was also confirmed by compar-
ing the year of graduation: respondents who graduated earlier
were less likely to bemultimodal learners comparedwith those
who graduated later (p = .046). When analyzing participants
based on survey language, Italian were less likely to prefer
visual (χ2 = 14.863, p < .001) and kinesthetic (χ2 = 18.580,
p < .001) styles compared with English speakers, while
French speakers were less likely to prefer the read/write style
(χ2 = 10.150, p = .001). Furthermore, Italians, Spanish, and
French were all less likely to prefer aural style compared with
English speakers. To confirm these results the responses were
analyzed not only by the survey’s language but also by the
participants’ declared country of origin. Nevertheless, regard-
ing read/write style, the difference was statistically significant
only for people from France (χ2 = 4.728, p = .030) but not from
Belgium.

According to occupation, there were also significant dif-
ferences: qualified veterinarians were less likely to have a
preference for the read/write style compared with students
(χ2 = 4.449, p = .035), and respondents with another occupa-
tion were less likely to prefer kinesthetic learning (χ2 = 5.639,
p = .018).

There was agreement between the questionnaire results and
the self-perceived preferences for only 217 of the 873 respon-
dents (24.9%). Significant differences were observed according
to age: the oldest generation was 2.4-times more likely to
agree compared with Generation Z (p = .015). Millennials and
Generation X showed a slightly better agreement compared
with the youngest generation, but it was not statistically
significant (p = .095 and .173, respectively).

DISCUSSION
This study is the first to examine the distribution of VARK
learning style preferences not only among students but also
among educators within a large multi-institutional and multi-
lingual population.

Most of our respondents were unimodal learners, which
agrees with many recent studies.14,16,18,21

While results for visual style were similar between males
and females, we found that female respondents were less likely
to prefer aural, read/write, or kinesthetic styles compared
with males. No significant gender differences have been previ-
ously reported.2,11,14–17,22 However, some studies have found
that men and women do listen differently. Based on mag-
netic resonance imaging results, the evidence suggests that the
problem-solving areas of the brain are more active for men
when they listen, whereas the more relational and empathic
areas of the brain are active for women.23 This could mean that
women prefer to use their listening skills for human interaction
instead of that for active learning.

Regarding generational differences, Baby Boomers were sig-
nificantly less likely to prefer visual style and Millennials were

significantly less likely to prefer auditory style compared with
Generation Z. These generational differences have already been
highlighted as Baby Boomers tend to prefer a traditional teach-
ing method compared with the youngest generation, which
favors multimedia approaches.24 Moreover, the younger peo-
ple are, the less time has passed since classic theoretical lessons
in school, so they tend to be more accustomed to passive listen-
ing to teachers’ explanations, hence the preference for an aural
learning style.1

Moreover, according to our results, the oldest generation
(Baby Boomers and Silent Generation) is significantly less likely
to be multimodal learners and, thus, less flexible to adjust to
different styles, compared with the youngest generation. Previ-
ous research found the exact contrary, stating that as people get
older, they tend to lose their dominant style and start to adapt to
different styles according to the particular phase of their lives.25

This difference may be attributed to the veterinary profession.
In particular, experienced veterinarians, especially those not
involved in education, might be less flexible in changing their
already-acquired learning and practical skills.

Explaining the differences in learning style preferences
based on the language of the survey is challenging. For in-
stance, Italian, French, and Spanish speakers were all less likely
to prefer aural style compared with English speakers. This
finding is unexpected, given that Romance languages typically
emphasize verbal explanations.26 Additionally, it is surprising
that Italians, who are globally recognized for their expressive
nonverbal communication with hand movements,27 are less
likely to be kinesthetic learners. Furthermore, the observation
that French speakers are less likely to be readers compared
with English speakers may be linked to recent statistics from
the World Book Day, which revealed that only 2.6% of French
people consider reading a main activity, despite French’s rich
literary heritage.28 These findings suggest that cultural and lin-
guistic factors significantly influence learning style preferences.
Cultural norms, practice, and education may shape how indi-
viduals prefer to learn. Additionally, linguistic structures and
educational systems within different countries can impact the
development of learning preferences. The unexpected nature
of these results highlights the complexity of the relationship
between language, culture, and learning styles, warranting
further investigation.

Moreover, according to occupation, the category of qualified
veterinarianwas found less likely to prefer the read/write style
comparedwith students. It is possible that, once studies are fin-
ished, qualified veterinarians are less likely to keep reading and
studying, and switch to a more practical approach to learning.

Regarding the agreement between the VARK results and
self-perceived preferences, the oldest generationwasmore than
twice as likely to correctly identify their learning style com-
pared with Generation Z (p = .015). Similarly to our results,
a previous study revealed that only 15% of students could
accurately predict their VARK results.29 However, there is a
notable lack of research on educators’ learning styles and their
self-awareness, thus further studies are needed to explore this
area.

The results of this study describe the VARK preferences of
a large veterinarian and future veterinarian population from a
wide variety of countries. The VARK questionnaire may be a
way to improve self-awareness in university students, as most
of them seem to be unaware of their preferences. However,
for some authors providing students with their VARK cate-
gory preferences may not have any appreciable effect on the
4
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ourse’s performance.13 Although the benefits of personalized
tudy strategies may be uncertain, educators must keep stu-
ents actively engaged in their learning. Therefore, any effort to
nderstand students’ characteristics can help enhance engage-
ent and motivation, which are crucial in medical education.
hus, by customizing teaching methods, educators can boost
oth motivation and academic success.
Our findings indicate that veterinary students predomi-

antly exhibit multimodal learning preferences and are well-
dapted to auditory and visual learning. However, cultural
ifferences play a role; for instance, French students might be
ess enthusiastic about reading and Italians might be less in-
lined toward hands-on activities compared with their English
olleagues. Additionally, speakers of Romance languages tend
o have a lower preference for aural learning compared with
nglish speakers. These insights should guide instructors in
esigning effective teaching strategies.
An initial assessment with the VARK survey at the begin-

ing of the course may allow students to better understand
heir learning preferences and teachers to know their current
opulation. Moreover, this could also allow the provision of
ontinuous feedback to help students identify and develop
heir preferred learning style and understand the difference
etween preferred and ideal styles. Recent studies suggest that
singmultimodalmaterial for teachingwould bemore efficient
s it covers all the learning styles.30 However, this can be time-
onsuming. Here we provide some specific recommendations
ased on our study population, which are intended only as a
eneral guide and not as a substitute for teachers’ judgment.
For English speakers, who seem to benefit from auditory

earning, the following strategies may be helpful:

. Recordings of classes: providing recordings allows stu-
dents to listen to them multiple times, reinforcing their
understanding.

. Class discussion and debates: encouraging dialogue and
question-and-answer sessions help students process infor-
mation effectively.

. Additional resources: recommending podcasts and audio-
books related to veterinary medicine could aid in better
retention of information.

In Romance-language countries, students benefit from a
isual learning environment: graphics, videos, practical ac-
ivities, and simulation can effectively reinforce concepts.
pecifically, for French people, the following tips could be
seful:

. Concise summaries: facilitating and shortening reading ac-
tivities during the study could be particularly useful for
students not motivated to read.

. Visual presentations: stimulating their natural predisposi-
tion to visual learning may improve knowledge retention.

On the other hand, for Italians, this recommendation could
e applied:

. Practical activity with step-by-step guidance: providing
clear instructions and constant support during hands-on
tasks may motivate students who have a lower preference
for kinesthetic learning.

Finally, with the new generation growing up surrounded
y technology, learning platforms have become invaluable re-
ources, enabling students to access study material in different

Teaching is an evolving science, and adapting different tech-
niques to meet the needs of the students is crucial. The results
of our study may have important implications for veterinary
curriculum development. The predominance of multimodal
learning preferences, particularly among Generation Z stu-
dents, highlights the need for adopting diversified teaching
strategies. Curriculumdesigners should incorporate a balanced
mix of visual, aural, read/write, and kinesthetic methods to
better address the spectrum of learning styles of the students.
Moreover, given the generational and cultural variability, it is
advisable to embed periodic assessments of the learning pref-
erences (VARK surveys at course entry, for example) to provide
adaptive teaching approaches throughout the program. Educa-
tors should also adjust eventualmismatches between their own
teaching styles and students’ learning preferences. These mea-
sures may enhance learner engagement, improve knowledge
retention, and foster a more inclusive educational environment
that aligns with the current profile of veterinary students.
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