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ABSTRACT

A lot of research has been carried out to assess web-based
courses. In many studies the concern has been the students’
satisfaction and achievement in web-based courses and
traditional face-to-face courses, and the comparison between
the two. Other studies have focused on the development of
web-based courses to meet the requirements of educational
institutes. Studies about students’ cognitive styles may be
important for the designers of web-based courses because of
the potential to enhance learning. However, the relationship
between the students’ cognitive styles and their satisfaction
and achievement has not been researched fully and the
implications are inconclusive. The aim of this study is to
investigate the relationship between students’ cognitive styles,
their satisfaction, achievement, and their way of using a web-
based course. Cognitive Styles Analysis (CSA) by Riding and
Rayner [11] was selected as the instrument to determine
whether students were field-dependent or field-independent.
Students’ attitudes toward using WebCT (Web Course Tools)
were measured by a questionnaire specially designed for this
intention. Students’ activities on WebCT were observed
through the tracking system which provided information about
students’ use of every tool and page on WebCT. The study
does not provide data to support a relation between students’
cognitive style and their use of online learning environments
such as WebCT. However cognitive style seems to have an
effect on student achievements.
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1. INTRODUCTION

Most Most of the universities in the UK are using technology
to develop courses that meet students’ educational needs and
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goals [10]. Technology features can enhance learning outcomes
by facilitating efficient delivery of instructional strategies and
by supporting certain activities such as cognitive problem-
solving and decision-making processes of the learner [1].
Universities are implementing different types of technology-
supported learning. This study will focus on web-enhanced
courses only. Web-enhanced courses are traditional face-to-face
course which include web-related materials. Web-enhanced
courses usually adopt a course management system e.g.
WebCT (Web Course Tools) [14].

WebCT is an important application for higher education. It has
been developed by Murray Golderg, a faculty member at the
University of British Columbia [2, 16]. WebCT is an integrated
set of educational and management tools and an important
provider of e-learning programs. It is specifically used for the
design and development of teaching and learning materials.
WebCT is mainly used to create sophisticated World Wide
Web-based educational environments either by creating entire
online courses, or simply by publishing materials that
supplement existing courses. Users of WebCT do not need a
lot of technical expertise as all content is accessible via a
standard Web browser[16].

Technology has the possibility to enhance and transform
teaching, but it can also be used incorrectly or in ways that may
interfere with learning so it is important to know how we can
achieve effective learning online [13]. Different ways can be
used to measure the effectiveness of web-based courses.
Therefore studies in distance education differ in what they use
as evidence of online course effectiveness. Wells [17] studied
the effect of an on-line computer-mediated communication
course, prior computer experience and internet knowledge and
learning styles on students’ internet attitude.

Other research [12] investigated the relationship between
student perceptions of others in an online class and both
affective and cognitive learning outcomes. They demonstrated
the significance of student-student as well as teacher-student
interaction in online classes. They highlighted the importance
of instructor presence and interaction among students to
attitudes about the class. They believe that interaction between
students is an integrated part of the class and that instructor
should encourage and support the interaction. Thought,
facilitating interaction, is time-consuming and often
demanding.

Psychological ~ studies have shown that personal
beliefs/opinions about learning and environmental preferences
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affect learning behaviours. However, these learner
characteristics have not been widely discussed in the web-
based context [19]. “Cognitive style is seen as an individual's
preferred and habitual approach to organising and representing
information” [11, p. 8]. For example some people prefer
learning by being told (e.g. lecture); others prefer learning by
exploration (e.g. searching on Internet).

Research has been conducted to find the relationship between
different cognitive style and web-based learning and design.
Graff [4] investigated the interplay between cognitive learning
styles and the effectiveness of online courses in delivering
instructional content. Students were categorized on a range
from wholistic to analytical. Wholistic learners view ideas as
complete wholes and are unable to separate the ideas into
discrete parts. In contrast, analytical learners are able to
comprehend ideas in parts but have difficulty in seeing the
complete picture. Along another axis, learning styles were
arrayed from verbalizers to imagers. Verbalizers do well with
text-based material, whereas imagers deal well with spatial
data. The results showed that analytics performed better than
the wholistics in the long-page format ,which was 11 pages
long with much content on each page. That is because
Analytics were able to learn the content in parts, and could
integrate the information. Also, imagers were superior to
verbalizers on the recall test in the short-page format, which
contained 23 pages of content with little on each page. The
study concluded that Web-based learning environments should
be matched to the cognitive style of the user.

In the same perspective Summerville [15] stated that matching
cognitive style to teaching environments may be important
because of the potential to enhance learning. However, at this
time, the relationship between matching cognitive style and
learning has not been researched fully and the implications are
inconclusive, especially for hypermedia learning environments.

In another study, Jelfs and Colbourn [16] studied students’
learning approaches within a group and how this affected their
adoption or rejection of the electronic medium. They found
weak correlations between deep, strategic and surface
approaches to learning and perception of Communication and
Information Technology. They said that measures of the deep,
strategic and surface approaches to learning indicate
potentially interesting relationships. They also suggested that
to improve student interest in the use of computer-mediated
communication and to motivate students then it has to be
relevant to their course of study and that teaching staff have to
also be active in their use of the technology. Students will
quickly lose interest if they think that teaching staff are not
paying attention to their students’ contributions.

One of the most widely investigated cognitive styles with
respect to student learning is field dependence [3]. Field
dependence refers to an individual’s ability to perceive a local
field as discrete from its surrounding field [18].

2. PURPOSE OF THE STUDY

The aim of this study is to investigate the relationship between
students’ cognitive styles, their satisfaction, achievement, and
their way of using a web-based course.

3. RESEARCH METHODS
The study was conducted at Brunel University, UK. All
undergraduate and taught postgraduate courses delivered by

the School of Information Systems, Computing and
Mathematics at Brunel University are supported by WebCT.

3.1 Participant

There were 72 students taking the observed module. 51
students (23 females and 28 males) respond to both attitude
questionnaire and cognitive style analysis test CSA (Ridding).
The age of respondents ranged between 18-20 years old.

3.2 Research instruments

A questionnaire was designed to measure students' attitude
toward WebCT. A five point Likert scale type of question was
used in the questionnaire. The Likert scale is highly used in
similar studies to assess respondents' attitude as for example:
[5,17]. The questionnaire contained 25 statements to which
students can show their agreement or disagreement.

Information on students’ use of WebCT throughout term time
was obtained from the tracking system. The tracking system
provides information on how many times each student visited
each page in WebCT and how much time they spent exploring
it. Moreover, the module leaders’ approaches to using WebCT
were explored by monitoring the web pages of their modules.
These observations provided information about how they
designed their modules, which tools they used, and how often
they answered the students’ questions.

In this study, the level of Field Dependence has been
investigated along the cognitive style dimension. Field
Dependence can be measured by the number of instruments
that have been developed such as the Group Embedded Figures
Test (GEFT) [18] and the Cognitive Styles Analysis (CSA)
[11]. The CSA offers computerized administration and scoring.
Therefore, the CSA was used as the measurement instrument
for Field Dependence in this study.

3.3 Procedure

Students' cognitive styles were determined using the CSA test
instrument during the term time in one of their lap sessions.
Statistical data about students’ use of WebCT was collected
weekly. The statistical data was mainly in numbers giving
information about how many times each student visited the
web page for a module. Moreover, it provided records about
how many times a student read or posted on the
communication board. Also, it gave information about how
many times they visited each page within a module and how
much time they spent on them. In order to measure students’
attitude toward WebCT a questionnaire was submitted on
paper to the students at the end of the lectures on the module
before the examination period began.

Students’ general uses of WebCT were measured by the
number of times each student accessed WebCT pages or used
the discussion board for the observed modules. Students’
achievement was measured by their grades (coursework and
exam). Students’ attitudes towards WebCT were measured by
using the designed questionnaire. The questionnaire was
submitted to the students during the term time in one of their
lap sessions after they continued the CSA test.



Tablel: The mean of students’ attitude, use of WebCT in relation to their FD/FI cognitive style

Content

FD_FI Attitude | Time | Read Post | Assessment | folder Files Total CwW Exam
Field 3.43 2224 12137 |.19 |9.00 117.19 | 18438 |56.00 |63.19 |49.06
dependent

Intermediate | 3.49 2189 | 17800 |50 |7.85 120.05 | 189.95 |56.80 |60.80 |52.60
Field 3.44 3175 | 73.13 27 | 7.07 12287 |207.87 |44.27 |4947 |38.73
independent

Total 3.45 2490 |12939 |.33 |7.98 119.98 | 19347 |5286 |5822 |47.41

(Time (hours): overall time spent using WebCT; Read/Post: number of messages read/posted in the communication
board; Assessment: number of times students practiced using the online tests. Content folders: number of time students
accessed the lecture slides folder. Files: number of times students accessed available files such as study guide,
coursework slides, and seminars questions and answers. Total: overall grades. CW: coursework grades. Exam: exam

4, RESULTS
31.4% of the students found to be field dependent, 39.2%
intermediate, 29.4% field independent.

Differences were found between these three groups in terms of
attitude and the way they used WebCT. Table 1 shows these
differences.

In order to find out whether or not these differences are
statically significant, an ANOVA test was carried out. Table 2
shows the ANOVA results for students' attitude in relation to
cognitive styles. The test results (as shown in table 2 below)
indicate that cognitive style does not appear to be a significant
factor in students’ attitude towards WebCT

Table 2 ANOVA of the students’ attitude towards WebCT
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gffmf?” 338'7 2 299'39 1502 | .233
Time ‘é"r'gl];)f; 1?89266 18 332.53

Total é§69163 50

The next analysis to be carried out looked at student
achievement. Table 4 shows the ANOVA on the final exam,
course work, and overall grades obtained by the students. The
dependent variable is students’ cognitive style. There were
significant difference fund between performance in the exam,
coursework and overall grades (p<0.05). Field dependent

gum of M students got better grades in coursework and written exam than
quare df S €an E si field independent students. However, in the coursework
S quare 19 computerized test, filed independent students got better grades
than field dependent students.
peween | o7 |2 018 114 | .893 P
roups Table 4 ANOVA of the students’ grades
Within -\ 7760 |48 | .162 Sum of
Groups Square Mean
S df Square F Sig.
Total 7.817 | 50
CW | Between 1677.2
The next analysis to be carried out looked at students use of Groups 57 2 838628 | 3.969 | .025
WebCT. Table 3 shows the ANOVA results for students’ use Wit 10143
of WebCT, number of times each students accessed WebCT Groups 371 |48 211.320
and the total time they spent on WebCT. The results indicate
that cognitive style does not appear to have a significant effect Total 11820. |
on students’ patterns of use when using WebCT. 627
, Exa Between 1711.6
Table 3 ANOVA of the students’ use of WebCT m Groups 82 2 855.841 | 3.360 | .043
Sum Within 12226,
of df Mean E Sig Groups 671 48 254.122
Squar Square Total 13938. 50
€s 353
Sessi | Between | 2773. 1386.8 Tota | Between 1575.9
ons Groups 693 2 47 406 | 669 I Groups 06 2 787.953 | 4.163 | 022
Within 1641 48 3419.4 Within 9086.1 | 4o 189.294
Groups | 31.48 06 Groups 3
Total 10662.
039 50




5. DISCUSSION AND CONCLUSION

Based on the students’ responses to the attitude questionnaire
the overall attitude of the students toward using WebCT was
positive. This result backs up much research in the area;
however, this study does not provide evidence that students’
cognitive style affects their attitude towards using WebCT.

Field-dependent students were found to spend less time using
WebCT than field-independent students. Although, field-
dependent students used the communication board more than
field-independent students, this could be explained by the [9]
study which indicated that field-dependent students rely on
others for information, guidance, and maintenance of attitudes.
At the same time field-dependent students accessed the
available files on WebCT more often than field-independent
students.

The differences between the three groups (FD, FI, and
Intermediate) are clear however they are not statically
significant. This leads to the conclusion that cognitive style
seems not to be a significant factor in students’ attitude toward
WebCT. Furthermore, cognitive style has not been found to be
a significant factor the in students” way of using WebCT (the
number of times each students visited WebCT, time spent,
number of pages visited, and posted or read messages). These
results back up the findings from studies such as [8]. Students’
Field Dependence does not have an impact on their learning
performance in WebCT [8].

The results showed a significant difference between the means
of the students’ grades, which suggests that students’ cognitive
styles did affect their achievement. The results also show that
field-dependent students achieved better marks in the course
exam and their coursework. We can’t connect this result to the
students’ use of WebCT; however, it can be explained by the
subject area of the observed module subject.

This study found that students’ cognitive styles seem not to be
a significant factor in students’ attitude toward WebCT. Also,
the results suggest that students have positive attitude towards
using WebCT regardless of their cognitive styles. Moreover,
field-independent students did not differ significantly from
field-dependent students in their way of using WebCT (the
number of times each student visited WebCT, time spent,
number of pages visited, and posted or read messages). In other
words, students with different cognitive styles are able to learn
equally well on WebCT online courses.
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