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Abstract 
 

People have unique ways of learning, which may greatly affect the learning 
process and,  its outcome. In order to be effective, E-Learning systems 
should be capable of adapting the content of courses to the individual 
characteristics of student. This paper is part ofresearch aimed toinvestigate 
learning styles theory to determine whether it is possible to use new online 
technologies in media education to improve students' learning. The research 
is designed to assess the effectiveness of matching the order of the delivery 
of material to the user's learning style as defined by Honey and 
Mumford.The research result showed that those students who followed the 
course material in a sequence that matched their learning styles performed 
significantly than those whose learning style did not match the sequence in 
which the material was delivered. 
Keywords: E-Learning, Online Learning, Learning Styles, Learning 
Sequence. 

1. INTRODUCTION 
While instructional technology has already allowed educators to re-evaluate 
teaching methods, one of the most important questions still to be considered 
is the effective design of Web-Based Learning WBL environments in order 
to take advantage of such opportunities and to explore the kinds of issue 
that will help educators to make the right decisions regarding the 
implementation of technology in its most effective form [1]. 
The real problem is that, there are many educational web sites contain 
learning materials that simply the transferring of traditional learning 
material directly to an electronic format without considering the 
pedagogical principles involved [2]. The authors seeking to employ 
pedagogical learning theory to improve the use of technology in the E-
Learning process will focus on the use of learning styles methodology 
applied to learning online. 
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The assumption behind this research is that different people learn 
differently from one another; have different learning styles, strengths and 
preferences in the ways they take in and process information. The research 
started here asking whether, learners who using new online technologies (E-
Learning), the learning process can be enhanced by matching the learning 
process to learners’ preferences. In other words the main research question 
is “How to deliver E-Learning course with learning process that match 
students’ learning style?”. In addition the research is designed to assess the 
effectiveness of matching the order of the delivery of material to the user's 
learning style as defined by Honey and Mumford.  
This paper is as follow. Section II introduced the research methods 
employed. The structure and the organisation of the proposed learning 
environment are presented in Section III. Section IV illustrates the data 
analysis of the experiment conducted as an implementation scenario of the 
proposed online learning environment. An investigation experiment is 
conducted in three educational institutes within Tripoli region, Libya. 
 

2. RESEARCH METHOD 
This research was aimed at helping transform web-based learning from just 
a learning delivery media to a more effective learning media which will 
improve the way users learn.  The research was evaluated the effectiveness 
of matching the order of the delivery of material to the user's learning style 
as defined by Honey and Mumford in a web-based learning environment 
The researchers were attempting to carry out the project in the natural 
setting of an actual course programme and to interpret the processes and 
phenomena of the learning process in terms of the meaning the students 
bring to them.  The researcherswere seeking to show the immediate effects 
that can be gained from implementing learning style theory in an eLearning 
environment, applied to a group of students in order to isolate any 
constraints so that improvement can be made in the way people learn. 
As shown in Figure 1, the research framework was started by doing the Pre-
test. This was an initial assessment of how familiar the students were with 
the subject content, and determined every student's level of knowledge at 
the beginning of the learning process. 
In the second stage all students were tested to establish their learning style, 
and identifying students' learning styles. So that there is control of whether 
or not they were allocated to a group where order of delivery matched 
learning style. 
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In the third stage students were divided into two groups randomly. Each 
group accessed the online course following the learning contents either in 
sequence that matching or mismatching their learning styles.  At the end of 
the course a Post-test carried out to assess the progress achieved, and 
questionnaires were distributed to evaluate students’ attitudes towards the 
online course material and other aspects of the course. The online course 
was designed according to Honey and Mumford learning model. Honey and 
Mumford developed a learning style questionnaire which identifies an 
individual's relative strengths in the various stages of the cycle and then 
labels the learner as an Activist, Reflector, Theorist or Pragmatist, 
depending on the stage in which he/she is strongest. Thus the order of 
delivery ofthe material which ‘matched’ the learning style of the user was 
[3,4]:- 

Activist: Have-a-Go Example Theory 
Reflector:Example  Theory Have-a-Go 
Theorist: Theory   Have-a-Go Example 
 

No Pragmatists were identified in the sample of students studied, so there 
was no need to devise an order of delivery for them. However, it was 
decided that the most appropriate order of delivery for them would have 
been the same as for the Activists, as this would have been the next stage of 
the Kolb learning cycle [5]. 
The three blocks of learning material can be delivered in two possible 
combinations (matched and mis-matched). As seen in Figure 2 there were 
six possible learning sequence pathsthrough the course for two 
groups.Every student is assessed both before commencing, and given an 
online Honey and Mumford Learning Style Questionnaire (LSQ), and after 
finishing all three blocks of learning material [6]. At the same time as the 
Post-test all students were and a separate questionnaire assess their 
perception of the learning activity. 
The next stage was the delivery of the online course material; the online 
course was delivered to the student in three weeks. 167 students were 
invited to join the experiment. All students agreed to participate in the 
experiment and they all enrolled on Computer Networks course as part of 
diploma programme. User name and password were given to each student 
in order to access the online course. 
In the first week the learning materiel delivered was contained 'Basic 
Network' and 'Network Hardware'.  In the second week the 'Transmission 
Media' and 'Networks types' subjects were delivered. In third week the 
course covered are 'Network Architecture structure ' and 'Protocols'. After 
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Three weeks the Post-test and course evaluation questionnaire were 
submitted. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

Fig. 1. Research method Diagram 
3.  

4. STRUCTURE OF ONLINE COURSE 
Figure2 shows the structure of the online course.  After they had logged on 
and registered, the web sit check student information from database , if it is 
first visit the online learning style questionnaire deliver and submit, if more 
visit the web sit check student’s group number whether one or two from 
database in order to determine the sequence in which the learning contents 
is present. 
 

Online questionnaires were submitted

167 students successfully complete Pre-test.

Learning style questionnaires.

167 successfully completed.

Students were randomly divide two groups 

Mis-matched GroupMatched Group

Accessing the online course.

The learning sequence was 

mismatched students' learning styles. 

Accessing the online course.

The learning sequence was 

matched students' learning 

styles. 

Post-test and course evaluation questionnaire.

167 successfully completed.

Data Analysis
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  Fig. 2. High level design architecture for the online course 
5. DATA ANALYSIS 

Null hypothesis 1: There will be no significant difference between the mean 
scores for matched and Miss-matched students in their level of knowledge, 
the Pre- and Post-tests marks obtained. 
Table 1 summarises the results of the pre- and post-test assessments and 
improvement in test performance which is a figure of merit for success on 
this test.  It is the fraction of possible gain obtained as given by: 
Improvement in test performance=(PostTest – Pre-Test)/(100 – PreTest) 
As show in table 1 there was no significant difference (P>0.05) between the 
students in the Matched group (N=84, M=75.71, SD=11.50) and Miss-
matched group (N=83, M=75.98, SD=8.13) in their level of knowledge 
before started the online course (Pre-Test).On the other hand the table 
1showed significant difference (P<0.001) in the mean of post-test marks 
between Matched (N=84, M=83.49, SD=9.34) and Miss-matched (N=83, 
M=77.67, SD=8.92) groups.    
According to the percentage of the improvement level there was significant 
difference (P<0.01) between the students in the Matched (N=84, M=25%, 
SD=0.47) and Miss-matched (N=83, M=4%, SD=0.34) groups. The null 
hypothesis, that there will be no significant difference between the mean 
scores for matched and Miss-matched students neither in their level of 
knowledge, the Post-tests and the improvement level marks obtained can be 
rejected. 
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Null hypothesis 2: According to the questionnaire results there will be no 
significant difference in student ranking of preferred learning sequence. 
The overall rating of the preference learning sequence in Matched group 
given by the students who followed that course was between ‘good’ and 
‘vary-good’ (M = 3.74, N = 84 and SD = 1.07).  The overall rating of the 
preference learning sequence in Miss-matched group given by the students 
who followed that course was at ‘good’ rate (M = 9.00, N = 83 and 
SD=0.68). Significant difference was found (P<0.001, 2-tailed test) in the 
responses to this question between the two groups.  This was the case for 
comparisons between the two groups as a whole, significant difference was 
found between the two ratings according to Mann-Whitney U test, see table 
2. The null hypothesis, that there will be no significant difference in student 
ranking of preferred learning sequence can be rejected. 

Table 1- Comparison of all assessment results for Matched and Miss-
Matched groups. 

Assessment Group  
Cases

Valid  T.Test

N % M SD t Sig 

Pre-T 
Match  84 100.0% 75.71 11.50

.18 .860 
Miss-Match 83 100.0% 75.98 8.13 

Post-T 
Match  84 100.0% 83.49 9.34 

4.12 0.000 
Miss-Match 83 100.0% 77.67 8.92 

Improvement 
Match  84 100.0% .25 .47 

3.33 .001 
Miss-Match 83 100.0% .04 .34

Table 2- Mann-Whitney U test - Comparison of the overall rating of 
preferred learning sequence 

Group Type N Mean SD. 
Mann-

Whitney 
Sig. 

Matched 84 3.74 1.07 
1997.00 0.000 

Miss-Matched 83 3.00 0.68

6. SUMMARY AND CONCLUSION 
The T-Test found significant differences between the mean marks of the 
students’ outcomes. In conclusion the null hypothesis can be rejected. This 
result clearly confirms that it is very important to design the online learning 
materials in sequence that match student’s learning style.  



 Journal of Humanities and Applied Science 

7 
 

Strictly the null hypothesis, that there will be significant difference the 
overall rating of the preference learning sequence, as measured by students’ 
ranking, can be  rejected according to the results. The second hypothesis 
also was confirmed that the Honey learning sequence the used can be 
preferred if it match student’s learning style. 
In closing, online learning seems to provide a good environment for 
educators to make many types of material available to students, in a wide 
variety of ways, thus allowing students to engage with the course in their 
own preferred manner, and thereby addressing a majority of student 
learning styles. 
The contributions of this study are twofold. First, this study is possible to 
deliver E-Learning course with learning process that match students' 
learning style. 
The study also shows that it is also important to design the learning 
materials in a manner which is appropriate and suited to the methodology of 
the course (Honey and Mumford model style). Pedagogy will greatly affect 
the structure of the course activity which will be based on information 
transmission theories of teaching and will present didactic content in an 
organized. 
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