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Abstract. The rapid expansion of new online teaching and learning technologies 

has led to a change in the learning and teaching process of tertiary learners par-

ticularly during Covid-19 pandemic. With this paradigm shift, tertiary learners’ 

learning preferences are to be re-evaluated in this research. The research design 

deployed is quantitative research via questionnaire adapted from VARK inven-

tory. A total of 165 tertiary learners from Science and Social Science streams in 

a northern region of Malaysia were identified using multi-staged cluster sampling 

technique and involved in the research fieldwork. The research concludes that 

tertiary learners irrespective of their gender and areas of study prefer only one 

domain instead of the mixture of visual, audio, read/write and kinesthetics learn-

ing preferences. More specifically, they prefer to learn via kinesthetics related 

activities, including hands on and problem- solving tasks. Besides, the distribu-

tion of visual, audio, read/write and kinesthetics learning preferences among ter-

tiary learners are not significantly related to their gender and areas of study. These 

research results provide an insight to educators to plan and execute more effective 

teaching methods in order to facilitate more effective learning among tertiary 

learners in the post pandemic era. 
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1 Introduction  

There have been significant changes in the education field since the infusion of tech-

nology. With the paradigm shift, the conventional teaching method is no longer appli-

cable to the current generation whose lives revolve around social media. Online teach-

ing and learning technologies have been utilized by educators and learners mainly to 

share resources apart from face-to-face learning. On the other hand, Covid-19 pandemic 

has accelerated reliance of learners on technology in their learning process over the past 

three years.  

Teaching and learning have always taken place within the confines of the classroom 

before the pandemic. However, there was a temporary shift to emergency remote learn-

ing during the pandemic. Learners were forced to quickly adapt to online learning. Ed-

ucators who were not technology savvy were also pressured to be familiar with the 

online tools. In the turmoil of the crisis, learners were the ones who had to bear the  
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brunt of the sudden change that took place. There were many challenges learners faced 

during the pandemic such as lack of communication [1-2], overloaded tasks and tech-

nical difficulties [3-4] and anxiety [5]. Digitalisation is indeed unavoidable and there is 

no right and wrong in how one adapts to the changes. Only non-stop trying with trial 

and error can ensure one stays on track and learns accordingly.  

After being exposed to online teaching and learning during Movement Control Order 

(MCO) by Malaysia governments, tertiary learners have to adjust their modes of learn-

ing preferences in order to adapt to virtual presentations facilitated by online teaching 

and learning technologies. Thus, it is vital to reinvestigate tertiary learners’ learning 

preferences in the post pandemic era so that more effective teaching and learning 

presentations can be incorporated in the lectures and tutorials to facilitate and motivate 

learning among tertiary learners. 

Hence, this study aims to evaluate tertiary learners’ learning preferences in the post 

pandemic era. Besides, the distributions of unimodal and multimodal styles of visual, 

aural, read/write and kinesthetics learning preferences among tertiary learners are in-

vestigated in accordance to their gender and fields of study.  

Section 2 presents the related past studies pertaining to the learning styles and online 

educational platform. Section 3 presents methodology including the population, sam-

pling technique, sample size and research instrument deployed. Section 4 presents the 

results of descriptive and inferential analysis on the sample data collected. Section 5 

discusses the research findings while Section 6 concludes the study. 

2 Literature Review  

2.1 Learning styles vs learning preferences 

Learning style refers to the approach that best suits a learner’s learning. According to 

[6], learning style is the method used by individuals to retain and absorb new infor-

mation. There are learners who learn according to their own approach but they do not 

realize the approach used is different compared to others [7]. Learners may be inclined 

to use more than one learning styles depending on the content they are learning. On the 

other hand, learning preference is considered to be a multifaceted notion, whereby the 

learners distinguish, process, store and recollect what they are attempting to learn [8]. 

It is of utmost importance that educators understand which approach suits the learners 

the most to maximize the retention of new information. A learner’s learning preference 

is unique and might be different from other learners [9]. 

In general, there are many different learning styles. This can be seen in the availa-

bility of a variety of learning style frameworks. The models that are often used by ed-

ucators to understand learning styles are Kolb’s [10-11] model and VARK model by 

Fleming [12]. 

Kolb’s model [10] listed four learning styles which are known as the converger, di-

verger, assimilator, and accommodator. The convergers are unemotional and good with 

applying ideas in practical. Divergers are creative and good in brainstorming ideas. As-

similators are great in inductive reasoning and creating theoretical models whereas ac-

commodators are willing to take risks to try new experiences. 
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2.2 VARK Learning Model   

Fleming’s VARK model [12] categorises learners into four types of learning prefer-

ences which are visual, auditory, read/write and kinesthetic. Visual learners favor 

charts, colors and diagrams, auditory learners like discussing topics and ideas with their 

friends and educators, read/write learners prefer textbooks, manuals and taking notes 

and kinesthetic learners enjoy hands-on approaches and finding solutions to problems. 

On top of it, VARK model facilitates the analysis of mixture of these learning prefer-

ences among learners studied. 

 

2.3 Learning Preferences, Gender, and Field of Studies  

The interplay between learning preferences, gender and field of studies has been the 

most researched element in determining the importance of identifying learning style 

preferences of learners at primary, secondary or tertiary levels. Several studies in the 

past have stated the lack of correlation between gender and learning preferences and 

how it impacts learners’ academic performance [13-15]. According to a study con-

ducted by [16] in a nursing college, female learners prefer auditory learning whereas 

male learners prefer kinesthetic learning. Though there has been a slight difference in 

the presence of learning methods, implementing the correct teaching method to cater to 

needs of learners from both genders has proven to improve the academic achievement 

of the learners [16]. 

Furthermore [17] tested the learning preferences and achievement of learners in 

learning mathematics. Their research found that the most preferred learning style by 

both genders is auditory learning, while the second highest preference is visual learning 

style. These learning preferences played an essential role in improving learners’ en-

gagement in mathematics lessons and their academic achievement.  

Educators have to be conscious about their learners’ learning preferences [18]. Alt-

hough it is challenging to conduct a lesson that fulfills the needs of all learners in one 

go, being aware of the differences and expanding their teaching styles accordingly will 

help learners to learn better irrespective of their gender. Based on studies from the past, 

it is evident that the role of gender in determining learners’ learning preference is min-

imal and at the same time, it is crucial to identify which learning style is suitable for 

every classroom setting and course to facilitate a better learning experience for the 

learners. 

 

2.4 Conceptual Framework  

Figure 1 indicates the research framework for this study. VARK Learning model is 

deployed in this study to examine the tertiary learner’s learning preference. The learn-

ers’ learning preferences are moderated gender and field of studies. The following al-

ternative hypotheses have been initiated in this research.  

 

H_1: Unimodal learning preference is more dominant than multimodal learning prefer-

ences among tertiary learners. 

H_2: The modality of tertiary learners’ learning preferences and their field of studies 

are related. 
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H_3: The modality of tertiary learners’ learning preferences and their gender are re-

lated. 

H_4: The distribution of visual, audio, read/write and kinesthetic learning preferences 

is different between Science and Social Science tertiary learners. 

H_5: The distribution of visual, audio, read/write and kinesthetic learning preferences 

is different between male and female tertiary learners. 

 

 

 

Fig 1. Research Framework 

3 Research Methodology  

3.1 Sampling Design  

This quantitative study aims to examine learner’s learning preferences in their tertiary 

studies. A total of 165 learners were selected from science and social sciences streams 

in a private higher education institution in Northern region of Malaysia.  This institution 

has been selected as the research location due to its large number of learners from a 

variety of study disciplines. 

In this study, a multistage cluster sampling is applied to locate samples of learners 

in the research fieldwork. The sampling of respondents was carried out in a few stages 

with the sampled clusters being sub-sampled to locate samples from the target popula-

tion [19].  At the first stage of sampling, selection of one out of three Science related 

faculties and one out of three Social Sciences related faculties. Then, a degree program 

is selected randomly from all degree programs offered by these two selected faculties. 

Next, one subject of the degree program selected will be randomly chosen. Finally, all 

learners in a specific lecture time of the chosen subject are involved as the respondent 

in this study. A total of 68 and 97 learners in the academic year 2021/2022 were sur-

veyed from the Faculty of Science and Faculty of Business and Finance respectively. 

 

3.2 Research Procedure  

The research questionnaire has been adopted from VARK inventory version 8.01 and 

reached to the respondent via Google link. The questionnaire comprises two sections. 
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The first section is related to the tertiary learner’s demographic profile. It is followed 

by 16 items adopted from VARK 8.01 inventory that examine preferences of the re-

spondent when he/she carries out 16 different activities. This inventory is utilized as it 

is validated [20] and widely used to analyse learning issues related to learners’ learning 

preferences. On top of it, the inventory caters for unimodal and multi-modal sensory 

preferences of the learners [21]. The collected sample data was then analysed descrip-

tively and inferentially using IBM SPSS version 28.0.  

4 Data Analysis  

Table 1. Demographic profile of the respondents 

Respondent’s demographic profile Categories Frequency Percentage 

 

Gender  Male 53 32.1 

 Female 112 67.9 

Faculty  Faculty of Science 68 41.2 

 Faculty of Business and  

Finance 

97 58.8 

 

As shown in Table 1, a total of 165 learners were involved in the research survey. 

67.9% of them were female. The sample comprised 58.8% of Faculty of Business and 

Finance learners and the rest were from the Faculty of Science.  

 

Table 2. Distribution for unimodal and multimodal learning preference of the respondents 

Respondent’s learning preference Frequency Percentage                      

Unimodal learning preference 136       82.4 

Multimodal learning preference 29 17.6 

 

Referring to Table 2, 82.4% of respondents have a specific learning preference, 

namely visual, audio, read/write or kinesthetics whereas the rest have a mixture of two 

or more of these domains of learning preferences. From Chi-square Goodness-of-fit test 

conducted ( , unimodal learning preferences still pre-dom-

inant among learners. In other words, most learners preferred only one domain instead 

of the mixture of visual, audio, read/write and kinesthetics learning preferences. 

 

Table 3. Distribution for unimodal learning preference of the respondents 

Learning Preference Sample size Percentage  

Visual 8 5.88 
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Audio 28 20.59 

Read/Write 6 4.41 

Kinesthetics 94 69.12 

Total 136 100.00 

 

With reference to Table 3, 69.12% of respondents having unimodal learning prefer-

ence have more inclination toward learning via kinesthetics related activities. It is fol-

lowed by audio, visual and read/write learning preference with 20.59%, 5.88% and 

4.41% respectively. From Chi-square Goodness-of-fit test conducted 

learners' unimodal learning preference is signifi-

cantly dominated by kinesthetics learning preference as they tend to learn better via 

hands-on and practical exercises that involve movements of their body parts. 

 

Table 4.  The distribution for modality of respondents’ learning preference and their gender 

 

 Unimodal Learning Preference Multimodal Learning Preference Subto-

tal 

Male 96 16 112 

Female 40 13 53 

Subtotal 136 29 165 

 

As summarized in Table 4, 85.7% and 75% of male and female respondents incline 

toward either visual, audio, read/write or kinesthetics learning preference respectively. 

From Chi-square Independence Test conducted ( , the mo-

dality of learners’ learning preference and gender are not significantly related.  

 

Table 5.  The distribution for modality of respondents’ learning preference and their areas 

of study 

 Unimodal Learning Preference Multimodal Learning Preference Subto-

tal 

Science 80 17 97 

Social 

Science 

56 12 68 

Subtotal 136 39 165 

 

As indicated in Table 5, 82.5% and 82.4% of Science and Social Science respondents 

prefer to learn via either visual, audio, read/write or kinesthetics presentation respec-

tively. From Chi-square Independence Test conducted (

, the modality of learners' learning preferences and their fields of study, namely Science 

and Social Science, are also not significantly related.  
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Table 6. Learning preference scores of the respondents 

 Learning Preference Mean Std. Deviation 

Visual preference 7.21 3.472 

Audio preference 8.18 3.589 

Reading/Writing preference 6.28 3.183 

Kinesthetics preference 10.33 3.288 

 

Table 6 shows that the sample involved in the research fieldwork preferred to learn 

via hands-on and practical activities with movement of their body parts. It was followed 

by audio and visual learning. They had least inclination to learn via reading and/or 

writing related activities. 

 

Table 7. Learning preference scores of the respondents with respect to their fields of study 

Field of studies Learning preference Mean  Standard deviation 

Science Visual 7.32 3.348 

 Audio 8.32 3.427 

 Read/Write 6.46 3.044 

 Kinesthetics 10.37 3.359 

Social Science Visual 7.12 3.571 

 Audio 8.07 3.712 

 Read/Write 6.16 3.287 

 Kinesthetics 10.31 3.254 

 

In Table 7, both Science and Social Science learners most prefer to learn via kines-

thetics activities, followed by audio and visual presentation. They have the least pref-

erence to learn via reading/writing related activities.  

 

Table 8. Learning preference scores of the respondents with respect to their gender 

Gender Learning preference Mean  Standard deviation 

Female Visual 7.15 3.308 

 Audio 8.25 3.455 

 Read/Write 6.40 3.109 

 Kinesthetics 10.43 3.193 

Male Visual 7.32 3.827 

 Audio 8.02 3.885 

 Read/Write 6.04 3.351 
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 Kinesthetics 10.13 3.503 

 

Table 8 indicates that similar patterns of learning preference apply for male and fe-

male respondents. Both males and females prefer to learn via kinesthetics activities, 

followed by audio and visual activities. They least prefer to learn via reading/writing 

related activities. 

 

Table 9: Independent Samples Mann-Whitney U Tests for the distribution of tertiary learn-

ers’ learning preferences in accordance to their fields of study 

 

Null Hypothesis p value of the test Decision 

The distribution of visual sensory preference 

in learning is the same across Science and So-

cial Science tertiary learners. 

0.679 Retain null hypoth-

esis. 

The distribution of audio sensory preference in 

learning is the same across Science and Social 

Science tertiary learners. 

0.707 Retain null hypoth-

esis. 

The distribution of read/write sensory prefer-

ence is the same across Science and Social Sci-

ence tertiary learners. 

0.570 Retain null hypoth-

esis. 

The distribution of Kinesthetics sensory pref-

erence is the same across Science and Social 

Science tertiary learners. 

0.743 Retain null hypoth-

esis. 

 

Table 10. Independent Samples Mann-Whitney U Tests for the distribution of tertiary learn-

ers’ learning preferences in accordance to their gender 

 

Null Hypothesis p value of the test Decision 

The distribution of visual sensory preference 

in learning is the same across male and female 

tertiary learners. 

0.879 Retain null hypoth-

esis. 
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The distribution of audio sensory preference in 

learning is the same across male and female 

tertiary learners. 

0.575 Retain null hypoth-

esis. 

The distribution of read/write sensory prefer-

ence is the same across male and female ter-

tiary learners 

0.275 Retain null hypoth-

esis. 

The distribution of Kinesthetics sensory pref-

erence is the same across male and female 

learners. 

0.641 Retain null hypoth-

esis. 

 

From the results of Independent Samples Mann-Whitney U Tests summarized in 

Table 9 and Table 10, there is no significant difference on the distribution of visual, 

audio, read/write and kinesthetic learning preferences between Science and Social Sci-

ence learners as well as male and female learners. 

5 Discussion  

Most respondents have a unimodal learning preference. [13] found majority of pre-

clinical medical learners preferred unimodal learning preference that is not gender spe-

cific and did not contribute to their academic outcome. While some learners prefer mul-

timodal learning preference, it is evident that focus is on kinesthetics that is more hands 

on and not gender specified. [14] have proved through their study that identifying learn-

ers’ learning preferences is vital to prepare and execute a fruitful lesson. The overall 

results from science major learners have indicated that there is no significant correlation 

between gender and learning preferences, thus concluding that educators have to be 

able to distinguish these differences and eventually broaden their style of teaching ac-

cordingly [14]. This study reveals that learning preference is not gender specific. Hence 

it is found to be consistent with study conducted by [14-15][17-18]. However, it con-

tradicts study by [16] carried out in a nursing college that found learning preference 

gender specific. 

6 Conclusion  

The research concludes that unimodal learning preference is still pre-dominant among 

tertiary learners irrespective of their gender and areas of study. Besides, most of tertiary 

learners prefer to learn via kinesthetics related activities. On top of it, the distribution 

of visual, audio, read/write and kinesthetics learning preferences among tertiary 
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learners are not related to their gender and areas of study. These research results provide 

an insight to educators to plan and execute more effective teaching methods in order to 

facilitate more effective learning among tertiary learners in the post pandemic era. 
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