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ABS TRACT  
 

 

BACKGROUND 

Learning modality preference is one of various components of learning style. This 

study has been done among medical undergraduate students to explore their learning 

mode preference and its relation to academic performance. 

 

METHODS 

We studied learning style as Sensory Mode Preference (SMP) and preferred Teaching 

Learning Methodology (TLM) of 4th semester undergraduate medical students (n = 

211; males = 168, females = 43) in Saudi Arabia. The validated VARK learning style 

questionnaire was used to determine SMP and standardized self-prepared 

questionnaire sheet was used to determine the most preferred TLM of students. We 

explored relationship between the determined sensory mode preferences of these 

students with their academic performance in the 2nd semester. 

 

RESULTS 

Multimodal VARK (Visual + Auditory + Read – Write + Kinaesthetic) was the most 

preferred (25.5 %) LMP. There was significant difference between perceived SMP of 

male and female students. Significant difference was also found between perceived 

and determined SMP of students. There was significant difference between male and 

female students for the most preferred TLM. There was no significant correlation 

between SMP and academic performance. 

 

CONCLUSIONS 

Multimodal LMP is more common than unimodal in this group of medical students. 

There is strong preference for TLM in which there is provision for different learning 

styles. Students are generally not aware of their own learning styles and so there 

should be investigation of learning style of each student and they should be 

encouraged to find out their learning styles. This will help them in learning and in 

enhancing their metacognition. In an integrated medical curriculum, which 

comprises of variety of active teaching learning methodologies, limitation of learning 

styles can be nullified. 
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BACK GRO UND  
 

 

 

Sensory learning modality preference is one of the various 

components of learning style which determines the person’s 

ability to acquire new knowledge. It is one of the dimensions 

of the complex system of preferences that make up a person’s 

learning style.1 Learning style is defined as the composite 

characteristic cognitive, affective and physiological characters 

that serve as relative stable indicators of how a learner 

perceives.2,3 Sensory Mode Preference (SMP) refers to the 

physiological sensory modality in which people like 

information to come to them and the ways in which they like 

to deliver their communication. 

There needs to be a constructive alignment of learning 

outcome, teaching methodology and assessment technique in 

order to have a successful curriculum planning. Hence it is 

very useful if the tutor is aware of the preferred learning mode 

of an individual student as well as predominant learning 

preference of the class. It has been observed that if the 

students receive instruction in their preferred learning mode 

they learn faster, known as meshing hypothesis.4 

To cope with medical curriculum each student adopts 

certain style to internalize the knowledge content. There are 

various ways to describe these learning styles but one of the 

most popular and practical way is the use of sensory modality 

which the student utilizes in learning. Bruner (1967) and 

Piaget (1990) found four different sensory modalities that are 

used by humans to assimilate information, these are visual, 

auditory, reading / writing and kinaesthetic (VARK).1,5 Based 

on this concept, Neil Fleming developed an online 

questionnaire to classify the learning styles based on these 

learning style.2 Fleming further mentions that the analysis of 

this questionnaire just gives us the preferred learning 

modality and not the complete learning style. The term 

learning style in literature is so much used in place of mode of 

learning that they may be considered same for all practical 

purposes. 

Studies have demonstrated that if the information is 

delivered to the students using the preferred learning 

modality of the students, the teachers are able to connect 

better to the students as well as their learning is enhanced.6-12 

One of those important strategies for teacher to improve their 

communication with their students is to adopt multiple 

learning modalities in their instructional methodology, there 

are numerous studies in support of this.9-14 

Many of the studies done for learning style assessment 

have also tried to find correlation between genders. Certain 

studies have found no significant difference in learning mode 

preference between male and female.15 On the other hand 

Slater et al (2007),16 reported a difference in learning mode 

preference of the two sexes. A study on German students found 

significant difference in learning style preference of male and 

female.17 Lu & Chiou (2010) conducted studies on learning 

style to see the difference in pattern of male and females.18  

Paul et al (1994) in their study on medical students of United 

Arab Emirates found no significant difference in learning 

preference of male and female students.19 

In college of medicine, Majmaah university an outcome 

based integrated curriculum is followed. Here we practice a 

number of teaching learning methodology, so we will try in our 

study to determine the sensory mode preference for learning 

of students so that that the teachers can utilize that knowledge 

to make their teaching more efficient. The TLM we follow here 

are interactive lectures, Problem Based Learning (PBL), 

clinical skill sessions, practicals, assignment writing etc. We 

are also going to find out that which teaching and learning 

methodology does each type of learner prefers the most. Our 

medical students are taught the learning styles in the module 

of Medical Learning Skills in their first semester, so in our 

study we will be asking them that what type of learner they 

presume themselves to be and later on we shall compare their 

perception about themselves with our results. Majmaah 

University also has a female college so we will compare the 

learning mode preference between male and female medical 

students of first year. The academic performance of the 

students here is reflected by the GPA (Grade Point Average) 

awarded at the end of each semester. 

 

 
 

ME TH OD S  
 

 

A cross sectional descriptive study was done in 211 

undergraduate students of College of Medicine, Majmaah 

University.  All the students in different years of medical school 

were included in the study. Participants who didn’t give 

consent for participation were excluded. Questionnaire was 

distributed among all 280 students. A total of 230 students 

responded and filled up the questionnaire and 19 students 

who didn’t fill the questionnaire were excluded and the final 

sample size was 211. The data was collected by the use of a 7.8 

version of VARK questionnaire and a standardized self-

prepared questionnaire were used as data collecting 

instruments. 

The VARK questionnaire is used to assess the learning 

mode preference. It has been used for various studies for past 

many years.20 The purpose of this questionnaire is to 

determine the sensory learning mode preference in terms of 

Visual (V), Aural (A), Read / Write (R), Kinaesthetic (K) or a 

combination of these. This questionnaire consisted of 16 items 

and each item was followed by four options. The learning 

mode preference was analysed by steppingstone method. 

A self-prepared item was given in separate sheet where 

subjects had to reflect their gender, level of course and their 

preference for teaching and learning methods arranged on five 

points liker scale starting from most preferred to least 

preferred. This college has an outcome based integrated 

curriculum. The teaching learning methodologies we gave in 

option were lecture, practical’s, problem-based learning, 

clinical skills and assignments. They were also being asked to 

mention their self-perceived preferred mode of learning. The 

students were expected to perceive their preferred mode of 

learning because this concept was part of their syllabus in the 

‘Medical Leaning Skills’ module given in the first semester in 

the college. The academic performance was assessed as the 

GPA in the second semester of each student. This GPA was 

obtained from the college administration with due permission. 

 

 

Dat a A nal ysi s  

Descriptive statistics was used to analyse the obtained data. 

Relationships between different categorical variables was 

studied using chi square test. GPA among students with 

different learning styles was compared using chi square test. P 
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value < 0.05 was considered as significant. All analysis was 

done using SPSS software 20.0 version. 

 

 

Ethi ca l  Appr ov al  

Prior ethical approval was taken from the Research Ethics 

Committee of College of Medicine, Majmaah University. 

Participation consent from the students was taken. They were 

also briefed about the advantages to them as well as to the 

student community due to their participation. The students 

were assured that all information will be kept purely 

confidential and will only be used for the purpose of research 

activity. 
 

 
 

 

RES ULT S  
 

 

 

We included 211 students in the study out of which 181 

responded of which 142 were males and 39 were females. 

Characteristics of the participants are given in Table 1. Most 

common SMP was VARK (51 %) followed by K and A. However, 

most students perceived their LS to be VK or K. The most 

common perceived learning mode of male students was AK 

(Audio & Kinaesthetic = 11.3 %) & VK (Visual & Kinaesthetic = 

11.3 %) while that in females was K (Kinaesthetic = 28.2 %). 

Thus males commonly perceived themselves as 

multimodal while females themselves as unimodal. By 

applying chi-square test, it was found that there was 

significant difference in perceived learning style of male and 

female students 

 

A. Perceived and Determined Learning Style 

 in Undergraduate Medical Students n (%) 

 LS Perceived LS Determined 

 Male Female Male Female 

A 6 (4.2) 1 (2.6) 19 (12.6) 8 (21) 

K 10 (7) 11 (28.2) 29 (19.2) 6 (15.8) 

AK 16 (11.3) 4 (10.3) 19 (12.6) 0 (0) 

VK 16 (11.3) 8 (20.5) 6 (4) 4 (10.5) 

VARK 6 (4.2) 2 (5.1) 40 (26.5) 11 (28.9) 

Others 88 (62) 13 (33.3) 38 (25.1) 9 (23.7) 

B. Correlation between Perceived and Determined  

Learning Styles of Students 

LS PERCEIVED A K AK VK VARK Others 

LS 
Determined 

A 1 2 2 3 0 16 

K 1 5 8 5 0 15 

AK 0 3 3 2 1 8 

VK 0 3 0 2 0 5 

VARK 2 3 4 5 3 30 

Others 3 3 2 7 4 25 

Total 7 19 19 24 8 99 

Table 1. Distribution of Medical Students Based on  

Learning Styles and Their Correlation 

 

Significant difference p - 0.003 was found in the perceived 

learning style in between males and female. Significant 

difference between perceived and determined learning style 

was found p = 0.001 by chi square test. There was found to be 

significant difference in perceived and determined learning 

styles. When determined by VARK stepping stone method 

majority of males as well as females where quadrimodal 

(VARK) 26.5 % and 28.9 % respectively. In the unimodal 

kinaesthetic (19.2 %) was the commonest in the males while 

auditory (21 %) was commonest in females. Thus, we see that 

there is domination of audio and kinaesthetic mode of 

learning. Perception of 11.9 % of males completely matched 

their LS, while this number was only 9 % in case of females. 

14.5 % of males and 15 % of females completely failed in 

perceiving their LS. (Table 1). 

Most preferred TLM was CS (29.4 %) followed by Lecture 

and PBL. Assignment was the least preferred TLM by majority 

of students (71.9 %). Most preferred TLM was PBL and clinical 

skills in males and females respectively. Assignment writing 

was least preferred by both the genders. 

 

 A K AK VK VARK Others Total 

Male 

Count 6 10 16 16 6 88 142 

% within 
gender 

4.2 % 7.0 % 11.3 % 11.3 %* 4.2 % 62.0 %* 100.0 % 

% of Total 3.3% 5.5% 8.8% 8.8 % 3.3 % 48.6 % 78.5 % 

Female 

Count 1 11 4 8 2 13 39 

% within 
gender 

2.6 % 28.2 %* 10.3% 20.5 % 5.1 % 33.3 % 100.0 % 

% of Total 0.6% 6.1% 2.2% 4.4 % 1.1 % 7.2 % 21.5 % 

Total 

Count 7 21 20 24 8 101 181 

% within 
gender 

3.9 % 11.6 % 11.0 % 13.3 % 55.8 % 55.8 % 100.0 % 

% of Total 3.9 % 11.6 % 11.0 % 13.3 % 55.8 % 55.8 % 100.0 % 

* P < 0.005 

Table 2. Perceived Learning Styles of Students 

 

 Most Preferred TLM 

         Gender Lecture Practical PBL CS Assignment 

Male 

Count 47 9 49 43 3 

% within 
gender 

31.1 % 6.0 % 
32.5 
%* 

28.5 % 2.0 % 

% of Total 24.7 % 4.7 % 25.8 % 22.6 % 1.6 % 

Female 

Count 10 8 2 19 0 

% within 
gender 

25.6 % 20.5 % 5.1 % 
48.7 
%* 

0.0 % 

% of Total 5.3 % 4.2 % 1.1 % 10.0 % 0.0 % 

Total 

Count 57 17 51 62 3 

% within 
gender 

30.0 % 8.9 % 26.8 % 32.6 % 1.6 % 

% of Total 30.0 % 8.9 % 26.8 % 32.6 % 1.6 % 

* P < 0.001 

Table 3. Distribution of Most Preferred TLM with Gender 
 

 

 Vark Kinaesthetic Auditory AK 

L 10 12 13 4 

P 5 3 3 1 

PBL 19 9 2 7 

CS 17 10 7 7 

A 0 0 0 0 

SMP - TLM 

Table 4. Preferred Teaching Learning Method for  

Students of Different Learning Styles 

 

 GPA > 4 % GPA < 3 % 

V 16.7 16.7 

A 30.0 20.0 

R 66.7 33.3 

K 18.2 15.2 

VA 100.0 0.0 

VR 0.0 0.0 

VK 22.2 44.4 

AR 0.0 0.0 

AK 27.8 22.2 

RK 100.0 0.0 

VAR 0.0 0.0 

VAK 25.0 18.8 

VRK 50.0 0.0 

ARK 0.0 55.6 

VARK 40.0 22.2 

Table 5. Academic Performance of Different Learning Styles 
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No significant difference was found between SMP of male 

and female students (p = 0.107). However, perceived SMP 

were significantly different between males and females (p = 

0.002). Most males perceived their SMP to be AK, VK or others 

whereas majority of females perceived their SMP to be K or 

others (Table 2). However, most preferred TLM differed 

significantly between males and females (p < 0.001). Majority 

of male students preferred PBL or lecture whereas females 

had a greater preference for CS. PBL was the most preferred 

TLM for only 5.1 % of all females. No significant relationship 

was found between gender and least preferred TLM (p = 

0.359) and assignment was the least preferred TLM for 

majority (74.3 %) of students (Table 3). 

As very much expected clinical skills is most preferred by 

the VARK learners. A very interesting finding is that unimodal 

auditory and kinaesthetic learners have maximum 

preferences for lectures. (Table 4) 

It was found that there was no significant association of 

academic achievement with different learning styles. The 

quadrimodal learning style VARK was associated with 42 % of 

high achievers (> 4 GPA) and 22 % of low achievers (< 3 GPA). 

Unimodal learning styles was associated with 31 % of high 

achievers and 21 % of low achievers. (Table 5) 

 

 
 

DI SCU S SI ON  
 

 

This study was unique because we took into consideration few 

of the very important parameters like the learning style, the 

teaching learning methodology and the academic 

performance. Since this study was done in both the genders, it 

could differentiate the scenario in them. We also assessed the 

perceived and determined learning styles. In all the review 

done by us only two studies we could find which reported 

similar findings.3,21 Our study however holds the distinction of 

being higher in number of subjects than these two and first of 

such kind in Saudi Arabia. Our study is additionally taking up 

the TLM preference as well into account. 

 

 

Di f fer e nce be twee n Per cei ved and  De ter mi n ed 

LS  

We found that majority of males perceived themselves to be 

bimodal (VK & AK) while females perceived themselves as 

unimodal as Kinaesthetic (K). This difference between genders 

was found to be significant by the test. This is quite surprising 

in this traditional society of Saudi Arabia that females perceive 

themselves to be kinaesthetic learner. This point towards their 

attitude of learning by doing, which is a positive revelation. 

When determined by VARK stepping stone method 

majority of males as well as females where quadrimodal 

(VARK) 26.5 % and 28.9 % respectively. In the unimodal, 

kinaesthetic (19.2 %) was the commonest in the males while 

auditory (21 %) was commonest in females followed by none 

else than kinaesthetic (15.8 %). This is quite contrary to their 

perception about themselves. Perception of 11.9 % of males 

completely matched their SMP, while this number was only 9 

% in case of females. 14.5 % of males and 15 % of females 

completely failed in perceiving their SMP. Hence males seem 

to have edge in metacognition. Conclusively this difference 

between perceived and determined learning style was found 

to be significant by the test. Thus, we see that there is 

domination of audio and kinaesthetic mode of learning in 

these students. Thus here we realize the importance of 

determining the true SMP of our students because there is a 

great probability that they have a false perception. Ojeh et al 

(2017) also found significant difference between perceived 

and determined SMP on the other hand Dobson (2010) in his 

study found that 59 % of subjects had rightly perceived their 

SMP.3,21 

Finding similar to our findings on learning styles have been 

observed in many studies. Nuzhat et al (2013) did a study of 

learning style in medical students and found almost similar 

result that dominant learning style was multimodal while 

among unimodal kinaesthetic and aural were more.22 Abdallah 

et al (2013) found that nearly two third were multimodal 

while auditory was the dominant unimodal learning style in 

another study done in second year medical students of Saudi 

Arabia.23 Two other such studies done in first year medical 

students came out with the finding that multimodal learners 

outnumbered unimodal learners and kinaesthetic learning 

was most common unimodal learning preference.23, 24 Studies 

done in Nigeria, South America and India on learning 

preference of medical students came out with the similar 

finding that majority of learners being multimodal and 

kinaesthetic learning as the most preferred unimodal learning 

preference.26-28 

 

 

Di f fer e nce be twee n Per cei ved L S o f  Mal e  an d 

Fema le  St uden t s  

There was significant difference in the perceived SMP but not 

in the determined SMP of male and female students. Males 

commonly perceived their SMP as bimodal especially AK &VK 

(11.3 % each) whereas the SMP scoring most for the female 

was kinaesthetic (28.2 %). Dobson (2010) found difference in 

the perceived SMP between genders but it did not reach to 

significant level.3 

 

 

LM P & T LM -  Pr edomi n an ce o f  C S i n V AR K a nd  

Lec tur e s by K & A  

The students with VARK mode preference had maximum 

preference for the clinical skill sessions as the most preferred 

teaching learning methodology. This finding is quite obvious 

as learning in these clinical skill sessions involve all these four 

sensory modalities. Although auditory learning is very much 

expected to go with lectures but presence of kinaesthetic is a 

surprise. This coincidence is because of the fact that our 

lectures are not didactic lectures rather they are interactive 

lectures. Each lecture has a PowerPoint presentation. The 

tutor in the lecture occasionally supplements the power point 

with interesting videos, short role play and occasionally brings 

real life specimens. These resources help to create real life like 

situations and even go up to stimulate kinaesthetic learning. 

 

 

No  Si g ni fi c an t  A s soci a t i on of  L S & Ac ademi c  

Per for m an ce  

There was found to be no significant correlation with any of 

the SMP with the grades (GPA). As already stated in the results 

both unimodal and multimodal SMP had share of low and high 

grades. Many studies have showed similar results. A study 

conducted among Saudi medical students also found no 

significant association of grades with learning styles, although 
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multimodal had higher grades compared to unimodal.22 Few 

studies in Saudi Arabia like that of Al Saud (2013) and Nazir et 

al (2018) show that multimodal learners achieve higher 

grades compared to unimodal learners.29,30 

This result further emphasizes that our teaching 

methodologies in this integrated curriculum caters to different 

learning styles such that individual differences in learning 

style is neutralised. Here we can say that our integrated 

curriculum with various teaching learning methodologies 

caters to variety of learning styles such that the individual 

learning preferences are neutralized. Apart from the variety of 

TLM, each TLM emphasizes on active learning. This active 

learning brings into action most of the sensory modalities. 

 

 

Li mi t a ti on s  

VARK learning style is just a measure of most preferred 

sensory modality for learning. This study should be 

complemented with other learning style inventories like Kolbe 

& Levin, Honey & Mumford etc. 

 

 
 

 

CONC LU S ION S  
 

 

 

Majority of the students do not know their learning styles and 

there is high probability that the student has false perception 

of his SMP. It is recommended to determine and make record 

of the learning style of each student, if possible then with even 

variety of learning inventories. We can follow each student as 

we have recorded their particulars like university ID etc. and 

see that how the SMP changes with time. We can also correlate 

SMP with achievement of different types of exams like theory, 

OSPE, OSCE etc. There can be detailed qualitative study as an 

extension of this study like observing students, and 

interviewing teachers. 
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