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 In recent years, researchers have shown an increased interest in learner styles as 
one of the key factors influencing learning generally. During the last decade we 
have also noticed rapid advances in the field of technology enhanced learning and 
growing trend towards its application in formal education. Introduction of different 
forms of e-learning (e.g. computer assisted learning, blended learning, massive 
online open courses (MOOCs), etc.) has become reality at most universities. The 
principal objective of the research presented in the study was to find out whether 
learning styles of students and the form of teaching generate interaction effects on 
their learning achievements. Grasha-Riechmann Student Learning Style Scales 
(GRSLSS) inventory was applied to define the learner styles of the sample subjects 
and pedagogical quasi experiment was conducted within the period of one 
semester. The research used a convenience sample of 81 fifth year university 
students (pre-service English language teachers) split into control (n=55) and 
experimental (n=27) groups. The results of a two-way analysis of variance 
(ANOVA) showed no significant findings. The results indicate that the learning 
styles and form of teaching have no effect on academic achievement. 

Keywords: learner style, technology enhanced language learning, e-learning, 
experiment, language learning 

INTRODUCTION 

In the last few decades, there has been a surge of interest in the effects of learning styles 
in education what also resulted in various criteria and categorizations of learning styles. 
Different categorization or models are based on e.g. sensory input (Flemming’s VA(R)K 
model, see e.g. Flemming& Mills (1992)), grasping knowledge (Kolb’s model, see e.g. 
Kolb (2015)), approach to learning (Entwistle, et al. (2001); Riechmann and Grasha 
(1974)) etc. The theory of learning styles received considerable critical attention. A 
deep analytical and critical review was published by Coffield, et al. (2004). They fully 
analysed 3800 references and in their evaluation they also postulated recommendations 
which models are appropriate for certain situations and different target groups. They 
presented both, researchers supporting the idea of learning styles theories as well as the 
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opponents “who espouse qualitative rather than quantitative research methods, dispute 
the objectivity of the test scores derived from the instruments” (p. 127). The opponents 
claim, e.g., that the measurements are based on the subjective judgements which 
respondents make about themselves. Based on the facts that research into learning styles 
consists of wide variety of approaches and researchers work in isolation Coffield et al. 
(2004) characterise it as “small-scale, non-cumulative, uncritical and inward-looking”. 
In their study they also clearly formulate there is “widespread disagreement about the 
advice that should be offered” to teachers. Still, they claim that a “reliable and valid 
instrument which measures learning styles and approaches could be used as a tool to 
encourage self-development, not only by diagnosing how people learn, but by showing 
them how to enhance their learning” (p.136). 

In the present study we used GrashaRiechman learning style model as it identifies the 
preferences in interacting with other learners, peers and teachers; it reflects the learners’ 
abilities and preference to work independently, preferences to cooperate or to compete 
to become a participant or avoidant in a virtual learning environment. Electronic 
education has its own specifics and characteristics. The interactions in the virtual 
learning environment (VLE) have to be carefully pre-planned. As soon as in planning 
phase it must be considered that learner’s willingness to cooperate and collaborate must 
be catered systematically. The present research examined the possible relation between 
the learning style of the learners, the formof teaching and the academic achievement of 
the students. We assumed that the form (in-class or online) and learning styles do not 
influence the academic performance of students. The assumption was based on the fact 
that the content is the same, the students voluntarily opted to take the certain form and 
had considered their learning preferences and the advantages the different forms offered 
(direct contact, set time, regularity, place, immediate feedback vs virtual contact, 
deadlines, but not the particular time of learning, possible delayed feedback etc.). 

THEORETICAL FRAMEWORK 

Prensky (2010, p. 23) states that “Today’s students will not live in a world where things 
change relatively slowly (as many of us did) but rather in a future where things change 
extremely rapidly—daily and exponentially. So, today’s teachers need to be sure that, no 
matter what subject they are teaching, they are teaching it with that future in mind”. 

In the period when we face massification of higher education, globalisation, penetration 
of technologies into everyday life and education and their availability and accessibility it 
has to have the influence on the assumptions about learning. Benson and Brack (2010) 
transferred the old conventions (applied in behaviourist approach) to new constructivist 
assumptions. Learning is from the constructivist viewpoint “conceptualised as an active 
process in which learners construct new ideas or concepts based upon their own 
knowledge, both old (from the past) and new. Learning is seen as occurring best when it 
is situated in authentic contexts. Hence, problem-based and case-based learning are 
founded on constructivist ideas” (ibid, p. 3). Social constructivism emphasizes the 
collaborative nature of learning. It is a variety of cognitive constructivism. Generally, 
the philosophy of constructivism highlights and stresses the importance of social 
interaction in building (constructing) knowledge. Individual learning needs an 
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independent autonomous learner who is ready to apply different learning strategies 
effectively; and individual learning is essential to develop teamwork and collaboration 
skills. At the same time to build a community the participants must collaborate and 
cooperate.  

A considerable amount of literature has been published on different forms of teaching its 
organization, teaching methods and techniques. Technology enhanced learning has 
become a regular part in teaching practice in many higher education institutions. This 
naturally led to conducting research on its use, methodology, interaction (Watts, 2010; 
Chickering&Gamson, 1989), activities (Salmon, 2000; MacKenzie& Ballard, 2015), 
different tools (Lehman &Conceição, 2010), software development, VLEs (Weller, 
2007), effectiveness (Nguyen, 2015). Conrad & Donaldson (2004, p. 4) state that: 
“Bruner, Vygotsky, and Piaget all embraced the philosophy that humans do not learn in 
a vacuum but rather through interaction”. Various studies report the positive effect of 
interaction on the increase in the educational effectiveness and promotes deeper learning 
(Mayer & Chandler, 2001; York & Richardson, 2012; Tsai, 2011).  

As it has been mentioned, it is important to build a positive and supportive atmosphere. 
Considering the learners, especially if they are in new environment (both – new 
technology and new group) we have to satisfy their needs, especially the safety needs, 
love needs and esteem needs. Conrad and Donaldson (2004) discuss an engagement of 
teacher and students in e-course and they identify 4 phases in which learners’ and 
teachers’ roles differ. The first, initial phase (they name it Phase 1) is very important as 
the attitudes are formed especially in this phase. A learner is in the role of newcomer 
and teacher usually provides “socialising activities” to help learners to know each other 
and to help them to get oriented in a VLE and course itself (ice-breakers, (threaded) 
discussions about community issues. Palloff and Pratt (2007, In: Lehman, Conceição, 
2010, p. 8) “consider social presence to be a critical element in online community 
building”. The way students participate and contribute to the educational process is 
influenced by various factors (motivation, aptitude, attitude, age, etc.). The learner style 
as one of the factors that may influence the success of the educational process have been 
studied by number of researchers (Chen et al., 2015; Kamuche, 2011; Wilkinson, 
Boohan& Stevenson, 2013; Kaminski, et al., 2005). Kaminiski, et al. (2005) applied 
Kolb’s Learning Style Inventory and found a significant level of relation between grades 
and learning style. They divided students to dominant and non-dominant and report that 
“looking at the dominant learner, the majority of highest grades are awarded to 
convergers” (p. 10.508.11). Wilkinson, et al. (2013) applied Honey and Mumford’s 
Learning Style Questionnaire (LSQ) that is derived from Kolb’s experiential learning 
cycle. In a group of 260 university students with the reflector dominant learning style 
they have “not found strong evidence of learning styles influencing examination results” 
(p. 308). Fleming, et al. (2011) ran a longitudinal research and in their study they claim 
that “learning style is not a fixed trait. Most students' individual learning style changed 
over the two time points with the greatest improvement occurring in the Activist 
learning style” (p. 448). 
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Learner styles are characteristics that are considered especially in selecting the most 
appropriate methods, techniques and learning strategies. Usually people possess more 
than one style (does not matter which categorization or classification is considered), 
they have “profile of styles” (Biggs, 2011, p. 79) even though there are usually one or 
more dominant ones (Gardner, 2011; Sternberg, Zhang, 2011; Prextová, 2016). In case 
of bigger classes one normally teaches learners with different styles and thus it would be 
not appropriate to rigidly apply the methods for the selected type. 

Dille&Mezack (1991) conducted research with the aim to identify predictors of high 
risk for students in telecourses. Based on the premise that web-based learning leads to 
social isolation and students are expected to be independent and autonomous, they 
applied Kolb’s Learning Style Inventory to measure student learning style preference. 
Dille&Mezack (ibid) reported that students who were not able to think abstractly and 
relied on concrete experience were at more high risk. Virtual learning environment 
(VLE) and technologies applied today allow different tools for socialization and also the 
visualization of material and different types of interaction (Weller, 2007; Palloff& Pratt 
2007; Russell, 2010).  

In the present research we applied Riechmann Student Learning Style Scales to identify 
the learners’ styles. Their classification is based on three pairs of dichotomies that 
classify learners based on their social interaction, namely competitive-collaborative; 
avoidant-participant; dependent-independent. Collaborative learners are ready to share 
ideas, prefer group or pair work rather than individual work what is the preferred 
interaction pattern of competitive learner. Those like to be in the center and 
communicate rather with the teachers than peers. Avoidants on the other hand do not 
want to communicate neither with the peers nor with the teacher. They are not interested 
in the content or activities performed in the class and are not motivated to take part in 
them. Their dichotomic pair is a participant, a learner who is eager to help everybody 
and to do more than expected even without being noticed and overpraised. The last pair 
of learner styles is dependent and independent and simply can be characterized as those 
who learn what they have to and what they are said to (dependent) or students 
intrinsically motivated, autonomous learners who are ready to work on their own. 
Grasha (2002) claims the learner styles should be understood as certain preferences that 
occur or do not occur in particular situations. This might be explained that learners act 
differently and apply different styles in particular, different situation. What is important 
to say is that “While learners generally prefer certain styles, this preference can and 
often does change depending upon how the teacher structures the class” (Grasha, 2002, 
p. 171). These facts have to be carefully considered in planning teaching as they have 
direct impact on the results of educational activities. Speaking about the possibility to 
apply online or in-class courses Diaz &Cartnal (1999) stress that in case learning is 
dependent on learning style and these styles vary between online and in-class students 
then teachers should be aware of it and adjust their teaching and instructional methods 
accordingly. Grasha (ibid, p. 172) speaks about three options teachers have in planning 
the lessons dealing with learner styles. They can design their instruction to 
accommodate particular/prevailing styles; they can prepare their lessons to provide 
mismatches in the prevailing styles learners possess or they can apply different 
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processes “so that students are exposed to methods that accommodate as well as provide 
“creative mismatches” with their preferred learning styles”. There are studies published 
that have indicated that there is relation of style and gender (Amira &Jelas, 2010; Halili 
et al., 2014). Also the relation of the field and style was observed (Hamidah et al., 
2009). In this sense the sample of the present study can be understood as limitation for 
generalisation of the results. 

PURPOSE OF THE STUDY 

As already mentioned, the major objective of the study was to examine the possible 
relation between the preferred learning style, the form of teaching and the students’ 
performance in the course. To this end, we needed the valid instrument to measure 
styles. The Grasha-Riechmann Student Learning Style Scales (GRSLSS) inventory was 
applied in the study. To formulate the research question we state: Do the learning styles 
of students and the form of teaching generate interaction effects on their learning 
achievements? We state the following: 

- Interaction effect hypothesis  
H01: Students with different learning styles do not statistically significantly differ in 

their academic performance based on the form of their study, 
- Main effect hypotheses:  
H02: Students with different learning styles do not statistically significantly differ in 

their academic performance  
H03: In-class and online students do not statistically significantly differ in their 

academic performance. 

METHOD 

The research was realised during the period of one semester – 13 weeks and the main 
research tool was pedagogical experiment (n=82) with two groups – online 
(experimental) group and in-class (control) group. For the purpose of experiment control 
group students were enrolled to learning management system (LMS) Moodle and the 
other groups had traditional face-to-face in-class lessons where the number of lessons, 
aims and content were same. The difference was the delivery of the material (both 
content provided by the teacher and assignments delivered by students) and the way of 
communication (chat used as a tool for synchronous communication and forum used for 
asynchronous communication). 

Sample description 

The cohort was divided into 2 groups - experimental (n=27) and control groups (n=55). 
All participants were 5th year pre-service English language teachers at the University of 
Presov aged 21-26. EFL methodology was a compulsory subject for all of them and they 
could voluntarily opt to take the in-class or online alternative of the course. Concerning 
the students (their characteristics and needs) it should be stated that at the time of 
experiment they had already passed general teacher training, they realised the 
responsibility of the teacher and the class participation as necessary factors that have 
impact on the didactic efficiency of the process. 
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Instrument and procedure 

It has been mentioned that The Grasha-Riechmann Student Learning Style Scales 
(GRSLSS) inventory was applied in the study. The inventory consists of 60 items (10 
items per category) using a five-point rating scale that ranges from strongly disagree 
(rating of 1) to strongly agree (rating of 5). The students filled the inventory in before 
the intervention at the beginning of the semester. They could voluntarily decide which 
group they prefer to study the course on Methodology in (there was a limit of maximum 
30 students per VLE/control group). The rest of sample was divided into two groups 
that had classes separately. The research was realised during their third semester (each 
semester finished by the exam). 

To check the efficiency of the course in VLE (virtual learning environment) and in in-
class setting (face-to-face) the pre-test results and the results of the final knowledge test 
(post-test) were compared. The pass grade at the university is expressed in per cents and 
is set to 50%, students’ achievement was measured by their cumulative grade in 
knowledge exam (range 1 to 100, number of retakes was not considered). 

Data analysis 

Before statistical analyses, data screening was performed using IBM SPSS 23. A total of 
four variables, including learning style, form, pre-test score and post-test score, were 
examined. There was no statistical difference in the results students reached in the exam 
before the intervention (all students had the classes in-class). The results of the GRSLSS 
were analysed and the results of the independent and dependent learning style were very 
similar (it can be also seen in fig. 1). The most dominant and preferred style in in-class 
group was collaborative (x ̅=3,97; SD=0,78), the least preferred was avoidant (x ̅=1,99; 
SD=0,49). In the online group the most preferred style was independent (x ̅=3,55; 
SD=0,72) and the least preferred was competitive (x ̅=1,98; SD=0,78). 
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FINDINGS  
Figure 1 
Average scores for learning styles 

 

We conducted a two-way ANOVA test to determine if there was an interaction effect of 
learning style and form (in-class, online) on learning achievement. The dependant 
variable was the academic achievement (evaluation 2). The two independent variables 
presented the six learning styles (independent, avoidant, collaborative, dependent, 
competitive, participant) and two forms (online and in-class). 

For the form, the ANOVA result (table 1) indicated no significant interaction, F(1, 72) = 
.27, p>.05. Similarly, no interaction effect was recorded for learning style, F(4, 72) = 
.06, p>05. No significant interaction effect was found when learning style was the 
dependent variable and form and evaluation were the independent variables. 

Table 1  

F-ratio of the two-way ANOVA analysis for interaction between form and learning style 
on the academic achievement 
Source Type III Sum of Squares df Mean Square F Sig. 

Corrected Model 2142,822a 9 238,091 1,626 ,124 
Intercept 

173176,361 1 173176,361 
1182,4
06 

,000 

form 183,246 1 183,246 1,251 ,267 
GRS 1373,386 4 343,346 2,344 ,063 
form * GRS 635,858 4 158,965 1,085 ,370 
Error 10545,190 72 146,461   
Total 549233,000 82    
Corrected Total 12688,012 81    

a. R Squared = ,169 (Adjusted R Squared = ,065) 
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A Pearson correlation analysis was conducted in order to assess the strength of the 
possible correlation of the learning style associated with the academic achievement 
(academic achievement (post-test)). Significant correlation emerged only between 
competitive learning style and academic achievement in an online group. The results of 
the correlational analysis are displayed in Table 2. 

Table 2 
Correlations of the learning styles and evaluation 

Form in
d

ep
en

d
en

t 

av
o

id
an

t 

co
ll
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o

ra
ti

v
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d
ep

en
d

en
t 

co
m

p
et

it
iv

e 

p
ar

ti
ci

p
an

t 

online academic 
achievement 
(post-test) 

Pearson Correlation ,216 -,195 -,099 ,097 ,393* ,232 

Sig. (2-tailed) ,279 ,329 ,622 ,632 ,043 ,244 

N 27 27 27 27 27 27 

in-class academic 
achievement 
(post-test) 

Pearson Correlation ,152 ,071 -,036 -,139 ,109 -,153 

Sig. (2-tailed) ,268 ,609 ,795 ,313 ,428 ,264 

N 55 55 55 55 55 55 

 

A paired sample t-test was conducted to evaluate whether a statistically significant 
difference existed between the means of academic achievement scores before and after 
intervention. The test was run separately for the online students (table 3) and separately 
for the in-class students (table 4). Assumption testing indicated no violation of 
assumptions in either of the groups (in-class and online). 

Table 3  
Paired Samples Test for online students 

 

Paired Differences 

t df 
Sig. (2-
tailed) 

Mean SD 

Std. 
Error 
Mean 

95% Confidence 
Interval of the 

Difference 

Lower Upper    

P
ai

r 
1

 

academic 
achievement 
(pre-test) - 
academic 
achievement 
(post-test) 

-4,407 19,142 3,684 -11,980 3,165 -1,196 26 ,242 
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Table 4  
Paired Samples Test for online students 

 

Paired Differences 

t df 

Sig. (2-

tailed) 

Mean SD 

Std. 

Error 
Mean 

95% Confidence 
Interval of the 

Difference 

Lower Upper    

P
ai

r 
1

 

academic 
achievement 
(pre-test) - 
academic 
achievement 
(post-test) 

-1,364 15,588 2,102 -5,578 2,850 -,649 54 ,519 

Limitations  

Several limitations are apparent with the present study. The size sample was relatively 
small. The cohort was limited to final year pre-service English major teachers taking 
Methodology course and they study at the same university what might have influenced 
the study results.The results would also be more precise if the academic performance 
was not categorised but applied as a continuous variable. 

DISCUSSION 

The main aim of this study was to a) find out whether there are differences in learning 
styles between those who prefer online and in-class schooling, b) to determine whether 
learning style influences academic achievement and to find out whether learning styles 
of students and the form of teaching generate interaction effects on their learning 
achievements. 

The results of GRSLSS show (see graph 1 above) that in the in-class group the highest 
score was gained in the collaborative (3.97), independent and participant style (3,62). In 
the group of online students,the highest score was reached in the category independent 
learner. The lowest scores were gained in the category of avoidant in the group of in-
class students and in the group of online students it was the competitive learning style 
(1.98). After defining the dominant styles,we found there was not a student with the 
dominant competitive learning style. The distribution of students according to their 
learning style and the form they enrolled is presented in the following table. 
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Table 5 
 Frequency of students according to learning styles and form 
form Frequency Percent Valid Percent Cumulative Percent 

o
n

li
n

e 

Valid independent 8 29,6 29,6 29,6 

avoidant 6 22,2 22,2 51,9 

collaborative 10 37,0 37,0 88,9 

dependent 2 7,4 7,4 96,3 

participant 1 3,7 3,7 100,0 

Total 27 100,0 100,0  

in
-c

la
ss

 

Valid independent 12 21,8 21,8 21,8 

avoidant 5 9,1 9,1 30,9 

collaborative 34 61,8 61,8 92,7 

dependent 1 1,8 1,8 94,5 

participant 3 5,5 5,5 100,0 

Total 55 100,0 100,0  

The highest number of students in both, online and in-class groups have a dominant 
collaborative learning style. All subjects in sample are teacher trainees and they are 
prepared to be teachers. We may assume that it was their own decision to become 
teachers and the teachers mission is also to share the knowledge, skills, to collaborate. 

As to the learning styles from the data in Table 1 and 2 it is apparent that there was 
relation observed between the form and learning styles (avoidant, participant, 
competitive and collaborative). Comparing the results with those of Diaz &Cartnal’s 
research (1999) we can see that the results concerning learning style and selection of the 
form completely differ. They found statistical significance in categories dependent and 
independent, while our research did not find it. On the contrary, we found the difference 
in the other 4 categories. There are several possible explanations – the change and 
development of the tools applied in 1999 and nowadays, the fact learners and teachers 
had worked together for two semesters before the intervention and thus knew each other 
well, same field of study may be also one of the factors that influenced the result. As to 
the academic performance, generally, no differences were observed what corresponds to 
the findings of Lu et al. (2003) who studied similar size sample and found there was no 
significant impact of learning style, gender, age on performance. Similarly, Wilkinson et 
al. (2014) summarised that although learning styles vary, they have no or little effect on 
academic performance. 

The results of the two-way ANOVA (see Table 1) indicated that the interaction between 
learning style and academic achievement was not significant, F(4, 72)=.06, p>.05. The 
confirmation of hypothesis H02 (Students with different learning styles do not 
statistically significantly differ in their academic performance based on the form of their 
study) is in line with the findings of Yazici (2017), Ishak, etal. (2017), Ahmad, et al. 
(2014) which found no significant difference between academic achievement by 
learning styles. 
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No interaction effect was also observed for the form and academic achievement, F(1, 
72)=.27, p>.05. This confirmed the Hypothesis 03 (In-class and online students do not 
statistically significantly differ in their academic performance). The finding is consistent 
with that of Means, et al. (2009). They published results of meta–analysis that studied 
research literature from 1996 through July 2008. Two of the criteria for text selections 
were an online and in-class comparison and measurement of student learning outcomes. 
Comparing purely online and in-class instruction they found a mean effect of +0.14, p < 
.05. The authors compared their results to the previous summaries of distance learning 
(pre-Internet studies) and state that most of them (previous summaries) “concluded that 
learning at a distance is as effective as classroom instruction but no better” (ibid, p.18).  

A paired sample t-test was also conducted to evaluate whether a statistically significant 
difference existed between the academic achievement scores before and after 
intervention in the online and in-class groups.n both groups we observed an increase 
(not statistically significant). The average score of the pre-test in the online group was 
76,70 and 81,11 in the post test, what means 4,41 increase in the post-test. In the in-
class group we recorded slightly lower increase in the post-test (1,36) with the mean 
score 79,42 in the pre-test and 80,78 in the post-test. 

No difference in academic performance observed in in-class or online course can be a 
signal that some courses can be offered in alternative forms or can be done in either of 
the forms with the same results.  

The interaction effect hypothesis (H01: Students with different learning styles do not 
statistically significantly differ in their academic performance based on the form of their 
study) was accepted.  

CONCLUSION 

The current study investigated the effects of learning style and form on the academic 
achievement. The major findings are as follows: (a) learning styles have no significant 
effect on academic achievement; (b) form of teaching has no significant effect on 
academic achievement; and (c) students with different learning styles do not statistically 
significantly differ in their academic performance based on the form of their study. 

Overall, these results indicate that rapid and constant development of the online tools 
enables the teachers to use virtual learning environments to successfully use them as 
possible alternative of the face-to-face classes. Still, teachers have to realise that the 
position and role of the teachers in online courses slightly differs if compared to the 
face-to-face teaching. The information about the dominant collaborative learning style in 
a group of pre-service teachers can be further studied as this may influence the way of 
developing skill and knowledge gain. Further studies, which take these variables into 
account, will need to be undertaken to investigate learning styles and performance in 
different situations with different cohort in VLE. 
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