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Abstract 
 
Background: several cognitive and learning style models (Curry’s taxonomy, 
Gardner, Dunn and Dunn, etc.) and literature related to flexible learning  
(Keegan, Moore, Bates). 
 
Purpose of dissertation: To investigate the existence of previous studies relating 
to a particular cognitive style of the e-learning student with factors such as an 
improved outcome of on-line courses, a preference for e-learning instead of tra-
ditional on-campus education and other relevant questions. 
 
Method: literature review of cognitive styles and distance education followed by 
an analysis of the implications of the cognitive styles of the students and their 
suitability for on-line courses.  
 
Main results: Although there’s extensive literature related to both cognitive 
styles and e-learning in a independent way, a lack of studies and specific theo-
retical frameworks relating cognitive styles to the particularities of e-learning 
was encountered.  Characteristics such as field independence/ level of socialisa-
tion and locus of control may influence the adequacy of the student to e-learning 
courses.  
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 1. INTRODUCTION 
 
The aim of this master thesis is to carry out an overview of the concept of learn-
ing /cognitive style as well as its implications in virtual learning environments 
and on-line educational programmes. In our global society distance education is 
a field of increasing popularity and expansion thanks to factors such as the eas-
ier and faster access to information, rapid advances in communication technolo-
gies and the experienced need to become lifelong learners. This means that more 
and more we shall be able to learn from where and when we want, interacting 
and learning with people on the other side of the world, and becoming global 
students. However, in spite of the multiple books and articles involving e-
learning and multimedia milieus and studying its effectiveness in student learn-
ing, little has been written about the role played by the learning preferences of 
the students in on-line courses, neither about the effect of the learning style re-
lated to their performance in this educational modality nor about its importance 
as a necessary factor for the effective design, development and management of 
on-line delivered programmes.  
 
As Pitt and Clark (1997) mention,  the use of Internet for educational purposes is 
still relatively recent and few theoretical frameworks have been developed pri-
marily for application to Internet education. According to them, when designing 
courses for presentation in on-line learning milieus, the more appropriate option 
is “to transfer already established theories and models from the more traditional 
educational contexts to the e-learning environment and then carefully examine 
whether or not these strategies are meeting the objectives and goals of the learn-
ers and the faculty” (Pitt and Clark 1997). Although I soon became aware of this 
lack of specific theoretical frameworks, I was convinced that it would be inter-
esting to get more information on the specific characteristics that effect the out-
come and the learning process in the e-learning environment.  Particularly, my 
curiosity drove me towards the role played by the learning styles of the students 
as a  basis to start becoming more aware of students needs and how this could be 
applied to the on-line environment.  
 
Having participated as an online  student in distance learning courses gives me a 
deeper understanding of the challenges encountered by on-line students. In fact, 
it is a great factor of motivation  for discovering how e-learning programmes 
could be improved, how it will be possible for program designers to express a 
greater sensitivity to student particularities and differences and how to include to 
a greater degree the personal characteristics and learning styles in order to facili-
tate the student’s learning experience.  
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E-learning exposes pedagogues, educators and students to new challenges with a 
great number of opportunities but also new situations and problems to be solved: 
the general lack of verbal clues in on-line courses, the access to multiple sources 
of information in a non-linear form, or the different learning styles and prefer-
ences of  students from different cultural backgrounds that should be taken into 
account. It is important to be prepared to deal with this challenge in a construc-
tive and enriching way.  
 
On the other hand, we are also driven towards a more and more student tailored 
education, in part because of the competition among universities and other edu-
cational institutions. This exposes our society to the risk of becoming what 
Keegan (1996) names a market-driven education (and to forget that education 
should be a  journey towards personal and human enrichment). However, we  
should still force ourselves to achieve a greater understanding of how people and 
students learn, and this could be the beginning of another journey  towards a 
more enlightening learning process adapted to different needs, capacities and 
preferences. That is why this thesis not only tries to develop the concept and ty-
pologies of learning styles and to give a background to flexible learning and dis-
tance education, but it is also a reflection of the questions that I felt were unan-
swered when I started to become interested in this field. Was there an specific 
concept such as learning style? How could learning styles be defined or classi-
fied in order to provide an easy perspective of different students learning prefer-
ences? Could the understanding of these characteristics be used to improve the 
educational process? Was it possible to adapt it specifically to on-line settings? 
Were there any studies elaborated on that subject? Although some of the ques-
tions still remain unanswered, this is the result of my work. 
 
Key words: Cognitive style, learning style, flexible learning, distance education. 
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2.  METHOD OF RESEARCH 
 
As previously stated, I will try to make a  review of the available literature while 
evaluating the role of cognitive styles in the field of e-learning as well as getting 
a broader background perspective on distance education.. My research strategy 
was developed configuring a list of basic concepts and keywords that would be 
used for the localisation of documents, articles and other information sources 
related to the field of  study in order to explore and elaborate the further research 
and to deepen in subject following the orientations of the supervisor. ERIC da-
tabase, as well as other databases available through University College of Boras 
such as PsycINFO were used to locate and print numerous articles related to the 
field. Searching the words “distance education” through this method in the Eric 
database 7964  documents were located. Other keywords such as “e-learning”, 
“learning styles”, “cognitive styles”, “open education”, “flexible learning” and 
combinations among them also provided good results. However, it is important 
to notice the lack of practical studies and theoretical frameworks specifically 
relating to both: the different  learning  approaches and distance learning pro-
grammes. The relatively recent history of distance learning as a wide-spread 
field may be considered as a probable cause of that.  This opinion about the lack 
of specific adapted theoretical frameworks ( theories developed for traditional 
educational settings are usually extrapolated to e-learning with no further con-
siderations) as well as practical empirical studies is shared by most of the re-
searchers of the field.  
 
The library of the University College of Boras revealed to be a very good source 
of information in books related to e-learning. The wonderful Libris system of  
inter-loan among all Swedish state libraries was occasionally used and provided 
to be very useful. Finally the world wide web  was used to locate numerous 
quality research and papers related to the core subject from well-known Univer-
sities, easily available. Some basic reference books as the well-known The 
foundations of distance education of Keegan were obtained through Catalan 
Universities, in order to facilitate research providing some basic reading mate-
rial in my own language (although for practical reasons the versions and pages 
in the bibliography  are provided from the English edition in order to facilitate 
the access to information sources). 
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3.   LEARNING STYLES 
 
3.1  Definition  
 
Griggs defines learning styles as "the composite of characteristic cognitive, af-
fective, and physiological factors that serve as relatively stable indicators of how 
a learner perceives, interacts with, and responds to the learning environment" 
and cognitive styles as “intrinsic information-processing patterns that represent a 
person's typical mode of perceiving, thinking, remembering, and problem-
solving" (Griggs 1991). 
 
Some authors affirm that “cognitive/learning styles measures conventionally lie 
somewhere between aptitude measures and personality measures. In addition, 
cognitive/learning styles in the literature have been viewed in three major re-
spects–structure, process, or both structure and process” (Ginther and Liu, 
1999). Kang (1999) considers that learning styles also include the affective and 
physiological domains, added to the cognitive domain. 
 
Some authors use cognitive style and learning style without distinction, but Gin-
ther and Liu, in their extensive paper at the Universty of Texas state that “cogni-
tive styles are more related to theoretical or academic research, while learning 
styles are more related to practical applications”. The quantity of factors related 
to specific learning or cognitive styles theories is also a  point of differentiation 
among both concepts, since cognitive styles tend to move around a bipolar di-
mension which often is not the case in learning styles (like, for instance, the 
Dunn and Dunn Learning Style Model). ( Ginther 1999) 
 
Goldstein & Blackman (1978) define learning style as "the way we organise, 
compare and structure information that we have sensed and attended to before 
en coding it in our neutral circuits". Some authors distinguish learning and cog-
nitive styles saying that the last ones are “the consistent individual differences in 
ways of organising experiences into meanings, values, skills, and strategies 
whereas consistent individual differences in the ways of changing meanings, 
values, skills, and strategies are called learning styles” (Smith 1995).  
 
Kang (1999) considers leaning style as being multidimensional. Some learning 
styles theories have classified them into five stimulus categories: environmental 
elements (sound, light, temperatures, design), emotional elements (motivation, 
persistence, responsibility), physical elements (perception, intake, time, mobil-
ity), sociological elements (self, partner, team, mentor, varied), and psychologi-
cal elements (global/analytical, impulsive/reflective). 



 
 
 
 

8 

 

Among them we can mention Dunn and Dunn, whom define learning styles as 
“the way in which individuals begin to concentrate on, process, internalize and 
retain new and difficult information” (Dunn and Dunn 1993, p.2) Learning 
styles theory recognizes that learners’ cognitive, affective, physiological and 
sociological patterns determine their academic outcomes (Dunn and Griggs 
2000, p.8).  
 
Some other authors consider those patterns as “indicators of how learners per-
ceive, interact with and respond to the learning environment” ( Keefe 1982).  
 
Some authors make in addition reference to the tendency to classify the modali-
ties of thinking in two qualitative different (often opposite) types of thinking, a 
view that is shared by a great number of researchers. They admit without doubt 
“that partitioning of thinking into two types involves something of an over-
simplification but possibly a useful one" ( Robotham 1999). They mention, for 
instance the use of the terms analytic, deductive, rigorous, constrained, conver-
gent, formal or critical as examples of term identification of one type of think-
ing. Examples of the terminology used to describe the other type are synthetic, 
inductive, expansive, unconstrained, divergent, informal, diffuse and creative. 
 
On the other hand, Ginther and Liu summarise more extensively the aspects of 
cognitive styles that have been emphasised by different researchers (Ginther 
1999, p2) 
 

“breadth of categorizing (Kogan & Wallach, 1964), cognitive complexity 
vs. cognitive simplicity (Kelly, 1955), deep-elaborative vs. shallow-
reiterative (Schmeck, 1983), divergent vs. convergent (Hudson, 1966), field 
dependence vs. field independence (Witkin, 1962), global vs. analytical 
(Kirby, 1988), impulsive vs. reflectivity (Kagan, 1965), leveller vs. sharp-
ener (Holzman & Klein, 1954), need for cognition (Tanaka, Panter, and 
Winborne, 1986-87), objective vs. nonobjective (Leithwood & Montgom-
ery, 1982), organizer vs. nonorganizer (Atman, 1988), right- vs. left-
brained (Torrance & Rockenstein, 1988), risk-taking vs. cautiousness (Ko-
gan & Wallach, 1964; Kogan, 1971), scanning vs. focusing (Gardner, 
1961), sensitizers vs. repressors (Bergouist, Lloyd, & Johansson, 1973), 
sensory modality preferences (Bartlett, 1932; Galton, 1883), simultaneous 
vs. successive (Das, 1988), verbalizer vs. imager (Riding & Taylor, 1976), 
verbalizer vs. visualizer (Richardson, 1977), visual vs. haptic perceptual 
type (Lewenfeld, 1945); holist vs. analytic (Peters, 1977), holist-analytic 
vs. verbal-imagery (Riding & Cheema, 1991), holist vs. serialist (Pask, 
1972), Kolb’s learning style model (Kolb, 1984), as well as the MBTI 
learning style model (Lawrence, 1984)”. 
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It has also been stated that “learning style addresses the biological uniqueness 
and developmental changes that make one person learn differently from another. 
Individuals do change in the way they learn. Evolving maturation impacts one’s 
biologically determined learning style preference” (Dunn and Griggs 2000, 
p.136). 
 
In the Executive Summary of Learning Styles: Implications for Improving Edu-
cational Practices, Claxton and Murrell (1987) express their opinion that infor-
mation relating learning styles can help instructors become more sensitive to the 
differences students bring to the classroom. 
 
Even though it would be impossible here to give an extensive list of all the mul-
tiple definitions that this terms have generated, I shall try to reproduce and 
comment on some of them: 
 
Park (1995) defines learning strategies as the ”mental activities that people use 
when they study to help themselves acquire, organize, or remember incoming 
knowledge more efficiently’.  
 
Sternberg (1994), states that "a style is a preferred way of using one’s abilities. 
It is not itself an ability but rather a preference".  
 
 Weinstein and MacDonald (1986) view students as information processors who 
have the ability to use various strategies to store and retrieve knowledge. Learn-
ing strategies can be placed into the following groups: knowledge acquisition, 
comprehension monitoring, active study strategies, and support strategies. 
 
According to Kolb “ learning styles are conceived not as fixed personality traits 
but as possibility-processing structures resulting from unique individual pro-
gramming of the basic but flexible structure of human learning” ( Kolb 1984) 
 
Overall, it is almost impossible not to agree with the reflection of Curry (1987) 
who may be right when he expressed his concern about the confusion of defini-
tions as one of the biggest obstacles for the progress and application of the learn-
ing style theories into the educational practice.  
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3.2 Models and Classification 
  
Faced by all the multiple classifications and theories of learning and cognitive 
styles through the history ( with substantial differences of content and orienta-
tion among them)  Curry (1987) tried to provide an organised framework for the 
growing number of different learning style theories. With this purpose he con-
ceived an "onion model," consisting of three layers that classify learning style 
models from those that focus on external conditions to those that are based on 
personality theory.  
 
These layers classified the theories in the following groups: based on (I) the in-
structional preferences of the person, the ones more centred in (II) the social in-
teraction pattern, in (III) the information processing characteristics, or, finally, in 
(IV) the personality levels of the subject.  ( Griggs 1991) 
 
Here’s a more detailed explanation of Curry’s classification levels: 
 
I.  Personality dimensions : according to Dr.Shirley Griggs (1991) referring  to  
the work of Curry, this category takes into consideration “the influences of basic 
personality on preferred approaches to acquiring and integrating information”. 
This category correspond to the innermost layer of the onion, the level at which 
our more profound personality characteristics shape the orientations we take to-
ward the world (O’Connor 1997). Among this type of models we can include 
Witkin's  construct of field dependence/field independence and the Myers-
Briggs Type Indicator with dichotomous scales measuring extroversion versus 
introversion, sensing versus intuition, thinking versus feeling, and judging ver-
sus perception. 
 
II. Information-processing: describes the middle layer in the onion and is the 
“individual's preferred intellectual approach to assimilating information” 
(Griggs 1991). Probably the most recognised idea about information processing 
is the right brain/left brain discussion (O’Connor 1997) but in this category can 
be included Kolb's (1984) model of information processing (experiential learn-
ing) and Schmeck's construct of cognitive complexity, the study process ques-
tionnaire developed by Biggs or the approaches to studying of Entwistle and 
Ramsden. The seven intelligences theory of Gardner is also included here by 
Claxton and Murrell that understand it as seven learning styles for learning. 
 
III. Social interaction: this dimension was added by Claxton and Murrell (1987)  
and it was not originally present in Curry’s taxonomy.  It addresses “how stu-
dents interact in the classroom” and encompasses, among others, Reichmann's 
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and Grasha's  types of learners: independent, dependent, collaborative, competi-
tive, participant, and avoidant.  
 
IV.  Multidimensional and instructional preference describe the outermost layers 
of the onion, the most observable traits (O’Connor, 1997) and address the “indi-
vidual's preferred environment for learning” (Griggs, 1991) Models stressing 
multidimensional and instructional preference include the Learning Style Model 
of Dunn and Dunn (2001) and Keefe’s Human Information Processing Model. 
 
Here follows a more extended explanation of some of the learning style models: 
 
The Dunn and Dunn Model 
 
Rita and Ken Dunn have written more than 300 articles and 20 books related to 
learning styles and the different ways in which people learn. The Dunn and 
Dunn Learning-Style Model takes into consideration the learner reaction to 21 
elements when the student concentrates on obtaining new academic knowledge: 
 
• reactions to the immediate instructional environment  ( preference to study in 

an ambience with some noises, in a quiet place, under dim light, under bright 
light ,in a cool place, in a warm place, in a room with a comfortable seat and 
table/desk etc.)  

• emotional characteristics like motivation, persistence, responsibility (con-
formity   versus non conformity) and preference for structure versus choices 

• sociological preferences (to study alone, with peers, with either a collegial or 
an authoritative adult) 

• physiological characteristics - perceptual strengths ( auditory, visual tactual 
or kinesthetic), snack intake and mobility needs and time of the day energy 
levels 

• global versus analytic processing 
 
(Dunn and Griggs 2000, p.9) 
 
According to them, although no one is affected by all the 21 different elements, 
most people are influenced by between 6 to 14 of them.  Dunn and Dunn also 
documented that when academic underachievers were taught new and difficult 
information (according to their level) through instructional approaches matching 
their learning styles, they achieved statistically higher standardized achievement 
test scores than when the instructional approach was dissonant from their learn-
ing styles ( Dunn et alt. 2001). 



 
 
 
 

12 

 

The Myers-Briggs Type Indicator 
 
One of the most widely used inventories is the Myers-Briggs Type Indicator, a 
self-report personality inventory originally developed in the early 1940s by Isa-
bel Briggs Myers and Katherine Cook Briggs. Their purpose was to make C. G. 
Jung's theory of human personality understandable and useful in everyday life 
and their inventory is based on Carl Jung's concept of archetypes (Myers & 
McCauley 1985). According to Montgomery, the Myers-Briggs Type Indicator 
has been used to classify student learning styles in different disciplines (Mont-
gomery 1999). MBTI results indicate the respondent's likely preferences on four 
dimensions: 
  
• Orientation to life: Extraversion (E) OR Introversion (I)  
• Perception: Sensing (S) OR Intuition (N)  
• Decision Making: Thinking (T) OR Feeling (F)  
• Attitude to the outside world: Judging (J) OR Perceiving (P) 
 
The MBTI provides data on the above four sets of preferences and based on the 
possible combination of these dimensions results in a profile belonging to one of 
the 16 learning types/styles, everyone of which is the combination of the four 
preferences.  For instance an Extroverted, Sensing, Thinking, Perceiving person 
would be considered as having an ESTP personality type, and an Extroverted, 
Intuitive, Feeling, Perceiving would be categorised as an EIFP personality type. 
According to Montgomery, the Orientation and Perception dimensions seem to 
have implications for learning (Montgomery 1999).  
 
Kolb’s Experiential Learning 
 
American theorist David Kolb’s (1984) theory of experiential learning is another 
one of the inventories most widely used in this field. He suggested that every-
body learns new things in a process that is cyclical, where each stage is re-
enforced by the next. His model involves four different stages: concrete experi-
ences (CE), reflective observation(RO), abstract conceptualization (AC), and 
active experimentation (AE). According to Kolb’s model learners progress 
through a learning cycle in which experience leads to observation and reflection, 
which then leads to concept formation. The development of concepts in turn 
leads to new experiences and further experimentation, in cyclic fashion. Effec-
tive learners usually have tendency to pass through all four stages but usually 
individuals have a  tendency to develop a preference for one of them. From the 
learning style perspective, the CE/AC and AE/RO dimensions are at opposites 
ends of a continuum. Kolb postulates four types of learners (divergers, assimila-
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tors, convergers and accomodators) depending upon their position on these two 
dimensions. For example, an accommodator prefers concrete experiences and 
active experimentation (AE, CE). 
 

Concrete Experience (CE): Needs time to digest information and expresses a 
clear preference for a tangible, "hands on" approach to learning. The subject 
with this tendency are often reluctant to volunteer and ask or answer questions 
spontaneously. Works well in individual tutorials and one-on-one situations. 
Should do a lot of reading to build the background knowledge that can facilitate 
understanding. 
 
Reflective Observation (RO): Take the learning process in a personal way. It is 
important for this type to like a course and to find a personal link with it. Usu-
ally, needs to know how to understand material without feeling compelled to 
agree with it. 
 
Abstract Conceptualisation (AC): They like to connect the new acquired  infor-
mation with prior knowledge. Learns through linking new knowledge with prior 
learning and experiences. They see the “big picture” although they may have 
difficulty with the organisation of new information, finding focus, or attending 
to details. In writing essays, may appear to be "all over the place". 
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Active Experimentation (AE): Has a need for immediate feedback. Learns best 
by asking questions. May jump ahead of the instructor and interrupt with ques-
tions. Is often an academic rebel, i.e. likes to "buck the system" or look for ex-
ceptions to the rules. Works well with group tutorials and group study. 
 
Following the pattern of Kolb’s Experiential Learning was elaborated the 4MAT 
inventory which provides specific techniques for addressing the quadrants and 
the learning cycle. On the other hand Honey and Mumford (1986) also adapted 
Kolb's inventory although using different labels for its four styles: pragmatist, 
reflector, theorist and activist. 
 
Multiple Intelligences’ theory 
 
Harvard Psychologist Howard Gardner developed, as a result of his research, a 
list of seven intelligences with a biological as well as cultural point of view that 
relate to the forms of learning and acquiring new information. His theory chal-
lenges the traditional concept of intelligence being based in the verbal and 
mathematical skills.  He defines the following seven types of intelligence, al-
though they are separated items and high skills in one of them does not necessar-
ily correlate with high skills in the others: 
 
• Logical-Mathematical Intelligence – “it involves the ability to detect patterns, 

reason deductively and think logically. This type of intelligence is usually re-
lated  to scientific and mathematical thinking.  

 
• Linguistic Intelligence - involves having a good mastery of language. This 

intelligence includes the ability to effectively manipulate language to express 
oneself rhetorically or poetically. It also allows one to use language as a 
means of remembering information. 

  
• Spatial Intelligence - makes reference to the ability of manipulating and cre-

ating mental images in order to solve problems. This intelligence is not lim-
ited to visual domains-- Gardner notes that spatial intelligence is also formed 
in blind children. 

  
• Musical Intelligence - it refers to the capability of recognising and compos-

ing musical pitches, tones, and rhythms. (Auditory functions are required for 
a person to develop this intelligence in relation to pitch and tone, although it 
is not needed for the knowledge of rhythm.)  
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• Bodily-Kinesthetic Intelligence - is the ability to use one's mental abilities to 
co-ordinate one's own bodily movements. This point challenges the wide-
spread idea that mental and physical activity are unrelated.  

 
• The Personal Intelligences - includes interpersonal intelligence ( the ability to 

understand and discern the feelings and intentions of other persons) and in-
tra-personal intelligence (the ability to understand their own personal feelings 
and motivations). These two intelligences are separate from each other. Nev-
ertheless, because of their close association in most cultures, they are often 
linked together” (Gardner as mentioned in Brualdi 1996) 

 
Reichmann and Grasha 
 
The Grasha-Reichmann Learning Style Scales (GRSLSS) were developed by 
Anthony Grasha and Sheryl Reichmann in 1974 to determine the attitudes, hab-
its and styles of participation of higher education students in classroom activi-
ties. One of the characteristics  of this model is that the authors also developed 
teaching styles typologies that can be studied together with learning styles and 
give a better idea of the social dynamics in a particular classroom setting. Ac-
cording to them learning styles can be changed by consistent use of one teaching 
method and everyone naturally selects the most productive style.  
 
The GRSLSS was used by Sheryl Reichmann to  conduct construct validity 
tests. Grasha and Reichmann developed classroom activity preferences for each 
style in such a way that these preferences became inherent part of the different 
style definitions 
 
Grasha-Reichmann propose a model focusing on student styles towards the ac-
quisition of new knowledge, classroom activities, tutors, instructors, and other 
students. Instead of emphasising the relation between methods, student style, 
and achievement the authors centred their model on the student communication 
skills,  problem-solving and organisation abilities.  
 
• Avoidant: They are not interested in the studying and have a tendency to get 

the lower grades of the four groups. They dislike being in class so they are 
often characterised by a high level of school absenteeism,  poor organisation 
of their work and time of study, and little inner motivation and responsibility 
for their learning.  

• Participative: participative students usually enjoy class and are particularly 
willing to accept responsibility for self-learning and relate well to their peers.  
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• Competitive: the main motivation of competitive students is to win and do 
better than their fellow students. They tend towards competition in order to 
get recognition and rewards.  

• Colaborative: Collaborative students tend to view the class as a social envi-
ronment. They  like working harmoniously with their peers, and conducting 
social learning activities 

• Dependent: dependent students typically learn only what is required and con-
sider the teacher as an authority figure. They tend  to become frustrated when 
facing new challenges not directly addressed in the classroom.  

• Independent: independent students are confident about their own learning 
ability, and like thinking for themselves. They enjoy working alone and pre-
fer little direction from the teacher. 

 
The Perry Model  
 
According to the educational psychologist William G. Perry (1970) people, dur-
ing their educational years, experience four stages and several sub-stages of in-
tellectual development: 
 
Dualism: during this period the subject has a tendency to simplify things divid-
ing the world into dichotomies such as right/wrong, true/false good/bad di-
chotomies. The students consider the teacher as the one who owns the immuta-
ble objective answers. With this perspective spending time paying attention to 
other students opinions, who they possibly view as being wrong, is perceived as 
a waste of time. This student feels satisfied when the teacher is clear and organ-
ises the class as a period of structured lectures and assignments.  
 
Multiplicity stage: in this period students have realised that the world is not only 
divided into a few dichotomies, black or white and admit that some things do 
not have a single definite correct answer. Students come to believe that where 
uncertainty exists, knowledge and truth are essentially subjective and personal, 
Because of this uncertainty, they are more open to accept variety of opinion. In 
this period students view their role as to offer their ideas and they feel satisfac-
tion with having the opportunity to express themselves. When requirements re-
strict them, they become frustrated. 
 
Contextual Relativism: it is the third stage. In this period students recognise that 
knowledge is contextual and should be judged within the context of evidence 
and values: even where there is uncertainty and conclusions are not self-evident, 
one needs to make choices about premises, frameworks, hypotheses, and theo-
ries to apply. The presence of disciplinary guidelines for choosing among vari-
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ous opinions and accepting that their role is to apply the skills and knowledge 
base of the academic field. These students feel frustration when arbitrary opin-
ions seem to rule and become satisfied when they have the information they 
need to use to form a solid judgement.  
 
Commitment within Contextual Relativism stage. In this, students make com-
mitments based on values to help ascertain the usefulness and validity of knowl-
edge claims, and they may become aware  that choices require analysis and val-
ues. Since knowledge, theories, and methods are imperfect and uncertain, the 
student may understand personal choices require acknowledging personal re-
sponsibility that follow from personal values. They connect their disciplinary 
skills to new settings and see the need to apply knowledge and skills to settings 
outside the classroom. They are frustrated by activities that cover content with-
out knowing relevant applications and enjoy it when they have the possibility of 
applying ideas to everyday problems.  
 
This is only an over-simplification of Perry’s model, but it may help professors 
to  understand the frustration of students when their developmental stage does 
not coincide with the tutor teaching style.  A student in the dualism stage who 
expects the teacher to deliver “facts” and specific information will hardly be 
able to understand a class centred on critical reflection and debate of different 
perspectives. Individuals who are only at the first stages of the continuum con-
sider the responsibility for acquisition of knowledge as a process external to 
them that rests primarily on the teacher. This evolves as the students achieve 
highest stages where individuals progressively become actively engaged and 
responsible for their own learning process. 
 
Gregorc style delineator 
 
Tony Gregorc (1977) considers that learning style is a pattern of distinctive, ob-
servable behaviour that gives some characteristics of how a person interacts with 
the world and how their mind functions. According to him, it is possible to dis-
tinguish two basic mental skills -- perceiving and ordering – characterised, each 
of them, by two mediation channels. Perceiving can take place either (a) through 
physical sensory abilities (concrete) or (b) through nonphysical imagination and 
mental constructions (abstract). Ordering can take place either (a) through one- 
or two- dimensional sequences (sequential) or (b) through non-linear and multi-
dimensional means (random). In consequence, Gregorc’s style delineator distin-
guish four mediation channels (learning types), and although most people may 
have characteristics of all four patterns to some extent, subjects usually have a 
tendency for one or two of them. He differentiates: 
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• Concrete Sequential: They prefer learning through direct hands-on experi-
ences and show preference by order and the clear step-by-step instruction.  

• Concrete Random : They tend to have experimental behaviour and attitude 
and they have tendency towards making intuitive approximations through a 
trial and error approach. 

• Abstract Sequential: usually they have good skills to decode written, verbal, 
and image symbols. They exhibit a preference to learn in a rational and se-
quential order, and will prefer to follow and acquire knowledge from the 
teacher than with active experimentation methodologies 

• Abstract Random : they are good at paying attention to other people’s behav-
iour and interpreting vibrations. They like to receive unstructured informa-
tion and,  in consequence they have a preference for discussions and activi-
ties involving  experiences that include the different sensory systems 
(Gregorc and Ward, 1977). 

 
According to Gregorc styles are innate although they can be reinforced or dis-
couraged. Gregorc remarks on the importance of matching instruction to the 
learning styles of the students in order to reach all the existing range of individ-
ual preference. He exposes his belief that the non preferred styles should also be 
encouraged in order to strengthen those other approaches in the students.  
 
As an example, Gregorc mentions that when subjects with a natural concrete 
random style and a low concrete sequential tendency encounter, for instance, a 
class requiring stronger concrete sequential abilities, they can try to get adapted 
to the skills required in this context,  but the level of efficiency cannot be as high 
as it would be in a task requiring the subject’s preferred learning patterns and 
strengths. 
 
Gregorc uses the Gregorc Style Delineator in order to asses learning style. That 
self-report inventory is based on the rank ordering of four words in each of ten 
sets.  In some aspects it is similar to the Kolb Learning Style Inventory.  
 
Deep and Surface approaches to learning  
 
Phenomenography is defined as "the empirical study of the limited number of 
qualitatively different ways in which we experience various phenomena in and 
aspects of the world around us” (Marton 1994). Ference Marton and his col-
leagues from the Phenomenography Research Group at the University of Goth-
enburg, were the first to identify individual student’s approach to study in terms 
of surface and deep approaches to learning. Later on these approaches were used 
and elaborated afterwards by Ramsden, Bigs and Entwistle, among others.  
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The deep approach to learning is characterised by an interest in understanding 
the meaning of the material of study, integrating and interrelating new informa-
tion with previous knowledge and experience. The surface approach is charac-
terised by  a tendency to rote memorisation of the necessary information to be 
recalled afterwards (for instance, superficial learning of the parts of a text that 
the student  thinks will be asked for in the exam). The superficial learner spends 
more time on rote memorisation, usually he/she does not try to acquire deep 
meaning  and does not integrate the unrelated pieces of information learned into 
previous knowledge. While deep learners tend to find the subject matter more 
interesting and often feel that studying is rewarding learners who use the super-
ficial approach usually find the process of studying boring and ungratifying.  
 
People may have a tendency towards one approach or the other, but this is a 
variable characteristic that is influenced by the particular context of a given time 
(for instance anxiety can promoted a surface approach). Factors such as the 
teaching methodology,  the type of testing and the nature of the intrinsic interest 
in a subject matter can influence the student’s choice of learning style (Entwistle 
& Ramsden, 1983). 
 
Säljö (1979 as cited in Atherton 2002) also classified the conceptions of learning 
into five categories:  
 
1. Learning as a quantitative increase in knowledge. Learning is acquiring 

information or “knowing a lot”  
2. Learning as memorising. Learning is storing information that can be repro-

duced.  
3. Learning as acquiring facts, skills and methods that can be retained and 

used as necessary.  
4. Learning as making sense or abstracting meaning. Learning involves relat-

ing parts of the subject matter to each other and to the real world.  
5. Learning as interpreting and understanding reality in a different way. 

Learning involves comprehending the world by re-interpreting knowledge  
 
It is considered that there is a qualitative shift between the 3rd  and 4th point 
where  1, 2 and 3 would correspond to surface learning strategies and 4 and 5 
would be closer to a deep approach. 
 
The original ideas of deep and surface distinction deriving from Phenomenogra-
phy and have been very researched. At the beginning they were considered open 
ended measures but later on researchers concentrated on refining inventories to 
produce the dimensions (being able to describe the “symptoms” of each ap-
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proach) (Atherton 2002). Biggs’ Study Process Questionnaire and Entwistle's 
Approaches to Studying Inventory are instruments evolved from this.  

 
Inventory of Learning Process 
 
Schmeck's Ribich, and Ramanaiah (1977) original Inventory of Learning Proc-
esses was a self-report instrument developed by him and his team at the South-
ern Illinois University that consisted of 62 true/false form items. The model was 
developed in order to assess the conceptual and behavioural processes of indi-
vidual subjects. It comprised of four different scales: synthesis analysis, study 
methods, fact retention, and elaborative processing and it was oriented towards 
university students. Curry considered that this Inventory had a high reliability 
and validity levels.  
 
Although students can learn a lesson whether they approach learning  in a deep 
or shallow way,  Schmeck considered that subjects that learn study materials by 
deep processing and that attend to facts obtain better academic results compared 
to the subjects with a shallow processing approach that attend to facts as well. 
He defined the shallow student as a kind of a memoriser, that retains information 
without  really trying to get in-depth understanding out of it 
 
According to Schmeck, it is possible to consider information processing as a 
continuum with two ends: at one end the students with tendency to be repetitive 
and shallow processors; at the other: the students with deep and elaborative ten-
dencies 
 
Schmeck suggested in one of his studies that  people with tendency to use clas-
sic reiterative studying methods were often motivated by the purpose of getting 
good marks,  but he also considered that they often lacked the capacity or ability 
necessary to engage in deep or elaborative processing. Later on, additional re-
search has pointed out that people scoring at higher levels on that scale are "ea-
ger to please." On the other hand, students with a tendency to have more elabo-
rative processing styles, do not simply memorise and recall the material, but 
they continuously contrast, compare, order and synthesise the new knowledge 
interrelating it to the previous one. 
 
In 1984 Entwistle and Ramsden developed another instrument that was an ex-
tension of Schmeck original construct.  
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Field Independence versus Field Dependence 
  

According to several authors field-independence and field dependence are one 
of the most well-researched items in the field of cognitive and learning styles 
(Shih et alt. 2001) That’s why it provides an incomparable tool in order to make 
studies about learning differences in educational settings. 
 
Field dependence/ field independence make reference to the way how people 
perceive and memorize information (Kang 1999). According to some authors 
the Field Dependent subject learns in a global way and is socially oriented and 
extrinsically motivated individual. On the other side, the Field Independent indi-
vidual is an analytic learner who tends to work independently (Kang 1999 Wit-
kin defined learning independent individuals as those who tend “ to experience 
parts of the field as discrete from the surrounding field even when the field 
(was) so organised as to strongly embed the part” (Witkin, 1977). 
 
In The Handbook of Individual Differences Jonassen and Grabowski (1993) 
pointed out the specific characteristics related to the cognitive styles of field in-
dependence and field dependence. 
 
According to them, the “instructional conditions that capitalize on the prefer-
ences of the field dependent student and challenge the field independent” stu-
dent include: (literal from Jonassen and Grabowski 1993). 
 
• providing a synergogic (social) learning environment;  
• offering deliberate structural support with salient cues, especially organiza-

tional cues such as advanced organizers;  
• providing clear, explicit directions and the maximum amount of guidance;  
• including orienting strategies before instruction;  
• providing extensive feedback (especially informative);  
• presenting advance organizers (verbal, oral, or pictorial);  
• presenting outlines or graphic organizers of content;  
• providing prototypic examples;  
• advising learner of instructional support needed (examples, practice items, 

tools, resources);  
• providing graphic, oral or auditory cues;  
• embedding questions throughout learning; and  
• providing deductive or procedural instructional sequences (p. 97).  
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Instructional conditions that challenge the field dependent learner and capitalise 
on the preferences of the field independent student are: 
 
• providing an independent learning environment;  
• utilizing inquiry and discovery teaching methods;  
• providing abundant content resources and reference material to sort through;  
• providing independent, contract-based self-instruction;  
• providing minimal guidance and direction;  
• asking the learner to pose questions to be answered;  
• using inductive instructional sequence;  
• creating outlines, pattern notes, concept maps, etc.; and  
• using theoretical elaboration sequences (pp. 97-98).  
 
According to Rigmor et alt. (1995)  independent learners as those not requiring 
interaction with others. Rigmor also comments that Juler (1990), has considered 
independence as typified by control. In other words, according to Rigmor, inde-
pendent learners are in control of their learning, and this may involve extensive 
interaction with others (Rigmore et alt. 1995). 
 
Witkin (1977) developed the Group Embedded Figures Test (GEFT) to assess 
the level of field-dependence / field-independence in groups of individuals. The 
GEFT requires the subject to find simple graphical figures that are embedded 
within more complex backgrounds. According to Hsiao (1997) it described 
those with tendency to rely on external cues and were less able to differentiate 
an embedded figure from an organised field as being field dependent; and those 
who tended to rely on internal cues and were more able to differentiate an em-
bedded figure from an organized field as being field independent.  
.  
Research also suggests that Field Independence correlates positively and signifi-
cantly with second language achievement in the classroom (Kang 1999). Some 
results also showed that learners with field independent styles were more suc-
cessful in deductive lessons, while those with Field dependent styles performed 
better in inductive lessons (Kang 1999). Kang also mentions a correlation be-
tween Field Independece and language success. 
 
Hsiao (1997) referes to field-dependence or field-independence as two extremes 
in a continuum of multiple degrees. In her paper the middle of the continuum is 
named "field-mixed (FM)" where there is  not a clear orientation towards the 
field dependence or field independence.   
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Foell & Fritz (1995)  mention that the field-dependent cognitive style is less 
complex and its information processing traits are passive.  These authors con-
sider subjects with a field dependent tendency also accept ideas as presented and 
do not modify them and that because of not having developed sophisticated 
learning mediators they may use a chain-link information processing style.    
 
On the other hand, they consider the field-independent style as a complex and 
individualistic cognitive style. They affirm that the information processing traits 
of this group, which include hypothesis-testing and restructuring skill, are ex-
amples of cognitive mediators that are used to reason about ambiguous and de-
manding problems. (Foell & Fritz 1995). 
 
The concept of independence is relevant in reference to distance learning. Rig-
mor et alt. (1995) comments that this complex and problematic idea has been the 
focus of on-going debate both in face-to-face and distance education contexts. 
According to them Candy (1991) and Brookfield (1986) both identify a detailed 
array of issues for internal students. Because students come to the tertiary learn-
ing experience with very different levels of independence, it appears a question 
for flexible delivery in “how students are prepared for and supported in the more 
independent styles of learning” (Rigmor et alt 1995). 
 
There is also some proof of a relationship between age and field dependence. 
Connor and Hoover (2001) mention that women tend to be more field independ-
ent than men and older individuals tend to be more field independent than 
younger ones. According to them subjects tend to be more field independent 
when they arrive at their  late 30’s.  
 
Global versus analytical learning 
 
According to Pask operational (serialist) learning refers to the construction of 
hypotheses, the use of rules, techniques and procedures in order to achieve un-
derstanding. Comprehensive (holistic) learning involves relating one thing to 
another and then searching for examples and analogies which can be identified 
in the subject domain (Smith 1995). 
 
According to Smith (1995) the subject with a tendency to think in a holistic way 
tends to “make more elaborate hypotheses, looks further ahead, builds up a pic-
ture of the whole task, looks for links with other topics and relies on his or her 
own analogies and descriptions”. On the other hand, individuals with a serialist 
type of learning prefer a narrower focus in learning, to “concentrate on simple 
hypotheses and step-by-step learning paying attention to details and processes, 
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but neglecting the broader perspective and links with other topics”. Smith con-
siders serialists as unlikely to use personal experience (Smith 1995). 
 
Brain theory research indicates that the two hemispheres of the brain process 
information differently (Kang 1999). Each hemisphere performs its special con-
tributions to cognitive activities. The left hemisphere has the verbal, sequential, 
and analytical abilities. The right, has the global, holistic, and visual-spatial 
functions. According to Williams students with a tendency to use left-
hemisphere approaches in order to process information are very good at analyti-
cal tasks and master abstract, factual, and impersonal material without difficulty. 
On the other hand, learners who have preference for processing with the right-
hemisphere like to work collaboratively to achieve a shared objective (Kang 
1999). 
 
It has also been reported the tendency of gifted students to have a versatile learn-
ing style: Smith reports that gifted individuals use holist and serialist strategies 
as appropriate and in an effective sequence (Smith 1995)  
 
However, there is considerable debate about the validity of the brain hemi-
sphericity theory. Moreover, some psychologists also defend that that the ten-
dency to use one or the other is the result of educational practices, gender differ-
ence (Heredia 1999) conflicting with some other studies conducted on brain re-
search studies indicating that the tendency of individuals to rely on one or both 
of the brain hemisphere is a genetic factor (Heredia 1999) and, consequently, 
presenting more questions for debate around the different learning styles theo-
ries. 
 
3.3 Validity of the learning styles theory 
 
Test validity denotes "the scientific utility of a measuring instrument, broadly 
statable in terms of how well it measures what it purports to measure" (Nunnally 
& Bernsten, 1994). The standards of the American Psychological Association 
(1985) remark that validity is "the most important consideration in test evalua-
tion." The concept refers to the “appropriateness, meaningfulness, and useful-
ness of the specific inferences made from test scores”. 
 
Reliability refers to the estimate of the internal consistency of the measurement 
error, or the difference between true score and observed score (Nunnally & 
Bernsten, 1994). According to Nunnally & Bernstein (1994), a satisfactory level 
of reliability depends on how a measure is being used. If important decisions are 
to be made with respect to specific test scores, a reliability of .95 is considered 
optimal and a reliability of.80 is the minimum that should be used.  
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Dunn, Griggs et alt. mention the results of a meta-analytic evaluation of the 
Dunn and Dunn Learning Style Model by analyzing 36 experimental studies 
conducted at 13 universities during the 80’s.  According to them, for college 
students whose styles were accommodated, it was possible to conclude that the 
achievement level was at least 75% of a standard deviation higher than for oth-
ers whose styles were not addressed.  (Dunn and Griggs 2000). 
 
According to the Centre for Research in Education (CRE), 20 years of extensive 
federal funding (1970-1990) produced very few programs that resulted in statis-
tically  higher standard achievement test scores for special education students 
(Dunn et alt 2001) . 

 
Dunn et alt ( 2001) also comment that there has been reported by practitioners 
from all United States that there was a statistically higher achievement and apti-
tude test scores after implementing the Dunn and Dunn model.  
 
In reference to the validity of different assessment instruments corresponding to 
different theoretical backgrounds about learning style, Austin et alt. (1999) ex-
pose: 
 

“A preliminary version of the Felder-Silverman Index of Learning Styles 
was field-tested and revised by Felder. The ILS is still under development 
and "cannot be considered as having been validated" (Felder, 1999). Inter-
nal validity of Sternberg's Thinking Styles Inventory ranges from .56 (ex-
ecutive) to .88 (global) with a median of .78. Internal validity of the MBTI 
ranges from .70 to .80. For the Dunn, Dunn & Price Productivity Environ-
mental Preference, reliability reported by the authors was greater than .68 
or 68% of the test-retest reliabilities. Based on Nunnally and Bernstein's 
criteria, the ILS and MBTI have sufficient reliability and validity to be con-
sidered”.(Austin et alt. 1999). 
 

Robotham, however, reproduces the ideas of some authors suggesting that the 
research underlying much of the work into learning style is flawed, where the 
primary concern of some researchers has been financial gain, rather than the 
execution of robust research methodologies (Robotham 1999). Irvine and York  
while also writing about the popularity of instruments that measure learning 
style remark on  the fact that either their use or the underlying theory behind 
them is not completely supported by research (Heredia 1999). We can also read 
that “the data conflict because of a number of flawed practices, including inap-
propriate statistical designs, poor analyses, misinterpretation of the findings, 
and/or faulty conclusions” (Heredia 1999).  
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Stellwagen thinks that educators who run their classrooms around learning style 
instruction are engaging in a practice of debatable value. Also according to this 
author learning style inventories lack of supportive research and they have ques-
tionable reliability and validity (Stellwagen, 2001). 
 
It has been said also that when reporting findings if often has not been taken into 
consideration the types of assessment instruments that were used in the original 
researches in the comparison of the results provided by different studies. Ac-
cording to Guild and Garger the use of different instruments often leads to re-
ports of contradictory information about groups of learners (Heredia 1999). 
 
Curry, doubting on the objective quality of the research suggests that research 
studies made around learning styles have been based solely on small samples, 
and that many of them were only developed by research students supervised by 
lecturers. (Robotham 1999). The improvements  in achievement as a result of 
learning style theory implementations could be the consequence of explaining  
the tasks with great detail in a way that both student and the educator could 
adapt to complete it successfully (Heredia 1999). 
 
In reference to multimodal theories of learning styles, some authors suggest that  
tests are not sensitive enough to detect the little differences between individuals 
learning styles or preferences and that most of them cannot differentiate between 
auditory, tactile, visual, and kinesthetic strengths (Heredia 1999). 
 
There are claims by some authors suggesting the temporal unstability  of learn-
ing styles over time. Some critics as Geiger & Pinto's (Robotham 1999) consider 
that in learning style studies there has been a tendency towards the development 
of non-longitudinal researches, and when these have been longitudinal, the same 
groups were not followed during all the study period. 
 
According to Heredia(1999) the utilisation of learning styles theory in order to 
identify preferences of minorities and different cultural communities presents 
still further questions for debate. He states that the results “obtained from learn-
ing styles assessments of specific cultural groups is based on different ways of 
assessing and describing style”.  
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4. OPEN LEARNING AND DISTANCE EDUCATION 
 
4.1 Definition 
 
The New Oxford Dictionary considers open learning as “learning based on in-
dependent study or initiative rather than formal classroom practice; and distance 
education as a “method of studying in which lectures are broadcast or conducted 
by correspondence, without the student needing to attend a school or college” 
(Harry, 1999 p.2).  
 
However, the field of flexible learning often lacks clarity in reference to term 
definition. Different concepts are used in different periods of time (like open 
learning, distance learning, e-learning, flexible learning or external education), 
that are often used as synonyms (but not always, since several authors detail dif-
ferences among them) and that provide a rather undefined and sometimes con-
fusing perspective to the newcomer. Terms like “open distance learning” (used 
by the European Commission in 1990 for its policies in that field ) (Harry 1999) 
or the also used “distributed learning” contribute to this fuzziness. To define the 
exact framework area covered by this terminology would be an important step in 
order to clarify a basis for the further researchers of this field. Even though it 
would be impossible to expose here the various definitions and subtleties that 
different authors attribute to every one of these concepts, it is possible, however, 
to expose some of them. 
 
The United States Distance Learning Association formally defines distance 
learning as “the acquisition of knowledge and skills through mediated informa-
tion and instruction, encompassing all technologies and other forms of learning 
at a distance” (USDLA, 2001) 
 
Another  short classic definition of distance education would be: "Any formal 
approach to learning in which the majority of the instruction occurs while the 
educator and learner are at a distance from each other" (Grimes 1993). 
 
However, the pioneer in trying to elaborate a theory about distance education 
and to make a formal definition of the concept in English language was Moore 
in 1972, who made a theory that received the label of “transactional distance” in 
1980.  He defends the point that while thinking about the concept of distance 
education, distance is not simply being geographically far away.  It is “ a dis-
tance of understanding and perceptions, caused in part by the geographic dis-
tance, that has to be overcome by teachers, learners and educational organisers”.   
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Moore, currently in the American Center for the Study of Distance Education, 
defined distance education as the “family of instructional methods in which the 
teaching behaviours are executed apart from the  learning behaviours, including 
those behaviours that in a contiguous  situation would be performed in the 
learner’s presence, so that communication between  the teacher and the learner 
must be facilitated by print , electronic, mechanical or other devices” ( Keegan 
1996). 
 
Moore and Kersley also define distance education as “planned learning that 
normally occurs in a different place from teaching and as a result requires spe-
cial techniques of course design, special instructional techniques, special meth-
ods of communication by electronic and other technology, as well as special or-
ganizational and administrative arrangements” (Moore and Kearsley 1996). 
 
Kember, on the other hand, gives a definition of what are the principal charac-
teristics of openness in open education (Kember 1995). 
 
ENTRY - no prerequisite qualifications needed  
TIME - students study when it suits them  
PLACE - students study where it suits them  
PACE - students study at their own rate  
CURRICULUM - students negotiate what they study  
ASSESSMENT - students negotiate assessment  
COST - students are freed from the costs of materials, enrolment etc.  
OTHERS - there are probably others    
 
Desmond Keegan in The Foundations of distance education wrote one of the 
most cited descriptions of the distance education concept, that should necessar-
ily be mentioned. According to him distance education has the following charac-
teristics: (Keegan, 1996). 
 
• the quasi-permanent separation of teacher and learner throughout the length 

of the learning process; this distinguishes it from face-to-face education.  
• the influence of an educational organisation both in the planning and prepara-

tion of learning materials and in the provision of student support services; 
thus distinguishing it from private study and teach-yourself programs.  

• the use of technical media; print, audio, video or computer, to unite teacher 
and learner and carry out the content of the course.  

• the provision of two-way communication so that the student may benefit 
from or even initiate dialogue; this distinguishes it from other uses of tech-
nology in education.  
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• the quasi-permanent absence of the learning group throughout the length of 
the learning process so that people are usually taught as individuals and not 
in groups, with the possibility of occasional meetings.  

 
On the other hand, Sherry considers that its “ hallmarks (of distance education 
and distance learning) are the separation of teacher and learner in space and/or 
time, the volitional control of learning by the student rather than the distant in-
structor, and non contiguous communication between student and teacher, medi-
ated by print or some form of technology (Sherry 1996). 
 
There are multiple definitions for flexible learning, too. This term is more and 
more commonly used and is gaining terrain to the before preferred concepts of 
open/distance learning. It can be defined as  “Enabling learners to learn when 
they want (frequency, timing, duration), how they want (modes of learning), and 
what they want (that is learners can define what constitutes learning to them). 
These flexible learning principles  may be applied at a distance. If so then the 
term distance learning is used. In such cases the learners can choose where they 
want to learn (at home, at an institution or company, at a training centre, etc)” 
(Keegan 1996). 
 
Bannan-Ritland et alt. (2000) explain that the term distance education has been 
used to “describe an incredibly broad range of courses, delivery formats and au-
diences”. They also mention a framework of four combinations of time and 
place for education delivery: same time /same place education; different time/ 
same place education; same time/ different place and different place/ different 
time.  
 
In consequence it is important to clarify some points such as the differences be-
tween common distance education and virtual education in relation to the fol-
lowing : (Keegan 1996, p.9 literal transcription) 
  
• Time synchronous technology: virtual education usually uses time syn-

chronous technologies, while in distance education they usually are asyn-
chronous. 

• Access: virtual education re-imposes much of the constraints of conven-
tional education by  requiring students to travel to virtual classrooms at 
specific times on specific days to join a learning group  

• Economics: virtual education re-imposes much of the economic constraints 
of conventional education while distance education is based in an economy 
of scale where there  is not  the  need to build and maintain any buildings, 
etc. 
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• Didactics: the didactic skills of the electronic classroom reintroduce aspects 
of conventional ones contrasting with distance education  development of 
learning materials 

 
One of the other important factors in determining distance education is the de-
gree of structure provided by the course and the possibility of two way commu-
nication. In reference to this,  Moore, currently in the American Center for the 
Study of Distance Education, also classifies the programmes depending upon the 
greater or lower possibility for the student to dialog and communicate with oth-
ers the learning process and by the degree of structure / responsiveness of the 
educational program to the particular needs of the student. He proposes the fol-
lowing classified chart going from the most distance to the less distance pro-
grammes: (in Keegan, 1996). 
 
• Programmes with no dialog and no structure ( For example: independent 

reading- study programmes of the self-directed kind 
• Programmes  with no dialog but with structure  (Examples: programmes in 

which the communication method is radio or television) 
• Programmes with dialog and structure (Typically, programmes using the cor-

respondence method) 
• Programmes with dialog and no structure ( Rogerian type of tutorial pro-

gramme) 
 
On the other hand the book the Impact of communications -Chapter 3 of Higher 
Education Through Open and Distance Learning: World Review of Distance 
Education and Open Learning- provides a classification of the different tech-
nologies and modalities related to flexible learning  and considers that open 
learning technologies can be separated according three different characteristics:   
 
• “Text based systems, including electronic mail, computer conferencing, real-

time chat systems, fax, and many uses of the web” 
• “Audio-based systems such as audio-conferencing and audio-graphics and 

audio on the web” 
• “Video-based systems such as videoconferencing, one way and two way, 

video on the Internet with products like CUSeeMe, Web-casting and other 
visual media such as video-clips on the Web” (Harry 2001, p.32) 
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Finally, he establishes also a fourth category that somehow results from the evo-
lutionary convergence of the previous ones: 
 
• “The web, which integrates text, audio, video, both as pre-prepared clips and 

as live interactive systems, both real time and stored to be accessed later, and 
furthermore which provides text-based interaction as well as access to educa-
tional resources of unprecedented magnitude” (Harry 2001, p.32) 

 
4.2 Background of flexible learning 
 
Distance education is not a new phenomenon; it has been a mode of teaching 
and learning for countless individuals for at least a hundred years (Moore & 
Kearsley, 1996). The term distance education was first mentioned in the United 
States in the 1892 catalogue of the University of Wisconsin (Grimes 1992) but 
the history of distance education can be tracked back to the beginning of the 
eighteen century in the modality of correspondence courses (Jeffries 1999).  
 
In Europe in 1840 Issac Pittman began imparting correspondence education in 
England. Private correspondence colleges in the 1880's, such as the University 
Correspondence College, prepared students in order to pass the examinations for 
post secondary-level degrees (Grimes 1992) A "modem language" correspon-
dence school was also established in Berlin, Germany in 1856 (Grimes 1992)  
 
In China, Keegan tracks back distance education to the beginning of the 1900’s 
with the presence of correspondence courses. In the early sixties TV based 
higher education level programmes were established that were disbanded during 
the cultural revolution to be restarted again in 1979 (Keegan 1996). Currently it 
is necesary to mention a system called Dianda that in 1995 had an enrollement 
of over 850,000 students and comprises of a network with a central open univer-
sity in Beijing  and 43  open universities in each major municipality and prov-
ince (Keegan 1996) 
 
In America, distance university study began in 1873, when Anna Ticknor cre-
ated a society to encourage instruction at home with the objective of providing 
educational opportunities for women appertaining to all classes of the society. 
This enormous volunteer effort was based in Boston and opened the door to cor-
respondence education to 10,000 members during a 24-year period despite its 
resolutely low profile (Nasseh 2000) In 1874, the Illinois Wesleyan University 
also started  imparting both the graduate and undergraduate levels by correspon-
dence. A Correspondence University was founded too in 1883 in Ithaca, New 
York. Neither of these programs are operational today. (Grimes 1992).  
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At the end of the 1800s the University of Wisconsin and the University of Chi-
cago were among the first universities with major correspondence educational 
programs established in the United States. However Watkins points to Chautau-
qua College of Liberal Arts as the first college with official recognition of corre-
spondence instruction. This institution had the permission of the state of New 
York to “grant academic degrees to students who successfully completed work 
at the Summer institutes and by correspondence during the academic year”  from 
1883 to 1891 (Nasseh 2000) 
 
Technology-based distance education can be linked back to the introduction of 
audio devices in the early part of the XXth century.  The first catalogue of in-
struction films appeared in 1910 (Jeffries 2000) and in 1913, Thomas Edison 
proclaimed that, due to the invention of film, "Our school system will be com-
pletely changed in the next ten years" (Jeffries 2000).  
 
In the years between the World Wars (1918-1946), the federal government 
granted radio broadcasting licenses to 202 colleges, universities, and school 
boards (Nasseh 2000) With all the demands and popularity of instructional ra-
dio, by the year 1940 when radio had its greatest opportunity only one university 
level course was being offered by this medium but it did not have success in at-
tracting students (Nasseh 2000).  
 
At the beginning of the sixties, the Midwest Program on Airborne Television 
Instruction (MPATI), characterised by its innovation  launched its "flying class-
room" from an airfield near in Lafayette, Indiana (from Purdue University) in 
order to broadcast educational programs to school systems and the general pub-
lic in Indiana and five surrounding states (Jeffries 1999). At its peak, MPATI 
used to  transmit educational television programs to nearly 2,000 public schools 
and universities reaching almost 400,000 students in 6500 classrooms in Indiana 
and five surrounding states (Jeffries 1999).  
 
In 1956 another project  was put in to practice by Childs thanks to a Ford Foun-
dation grant. Its aim was to study the educational applications of television  
combined with correspondence study. From this important and needed study, 
Childs concluded "television instruction is not a method. Television is an in-
strument by means of which instruction can be transmitted from one place to 
another" (Nasseh 2000).  
 
According to Moore and Kearsley the Articulated Instructional Media (AIM) 
Project at the University of Wisconsin and the British Open University proved to 
be the two most critical of all the distance learning developments of this time 
(Moore and Kearsley 1996). The Open University was established in 1969 in the 
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United Kingdom and opened for student enrolment in 1971 and it became the 
first autonomous institution providing university degrees through distance learn-
ing.  
 
The major inconvenience  of distance education during the seventies, according 
to Fleischman (1998)  was a “lack of a two-way interaction channel that allowed  
communication between teacher and learner" but as video teleconferencing and 
cable television became more easily available in the 1980s, the possibility for 
some two-way distance learning programs evolved as interactive communica-
tions became feasible.  
 
Technologies like cassette format video and audio tapes, communications satel-
lites and others such as personal computers with modem interaction enabled the 
development of a most recent period of distance learning. The fact that the Edu-
cational Resource Information Center (ERIC) did not begin to use the descriptor 
"distance education" until 1983 also gives orientation about the relatively new 
arrival of this technology-based educational trend (Grimes 1992).  
 
Even Verduin and Clark defended that "print has always been the dominant me-
dium in distance education and will continue to be the most used form of deliv-
ery in the foreseeable future"  (Grimes 1992). Attempts to combine technology 
with print resources augmented in the 1980s. With the advancements in technol-
ogy, print is transmitted in diverse, almost limitless ways. Nowadays, on-line 
learning has become an expanding reality. 
 
4.3 Applications of flexible learning  
 
Flexible and distance learning provides a unique opportunity for people of dif-
ferent ages and life styles to continue learning and acquiring new knowledge 
during all their lives without being dependent on time or place of residence in 
the Knowledge Society. In consequence distance education has been used 
widely for multiple educational purposes, from undergraduate higher education 
and highly specific graduate programmes to high school or in-company training. 
 
According to Discenza (2001) The increasing diversity in demand for education 
means  the virtual campus is a model for the future. Developed societies are 
moving further from the traditional model, where people complete their educa-
tion at an early age and then dedicate themselves solely to work. In front of this 
perspective, distance education for schools, universities or private companies is 
becoming extensively widespread.  
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The old existing concept of traditional education has suffered a marked evolu-
tion in the last decades due to several factors and changes experienced by the 
society. Tait and Mills (1999) outline some of them: 
 
• the reduction of life time or even long-term jobs  (that made it necessary for 

people to keep up to date with the new skills required in their professional 
fields) 

• the increase in two income families and the need for one spouse to upgrade 
his/her skills 

• rapid advances in information and technologies (that have made access to 
information easier and faster that before was not so easily available) 

• the necessity of developing and maintaining a highly trained and flexible la-
bour force to enhance competitiveness in global economy 

• the growth of “credentialism”, that is, the need for formal educational cre-
dentials as passports for entry into the job market “ (Tait and Mills 1999) 

 
All these factors have nurtured the grow of new learning modalities as well as a 
paradigm shift in the learning field as exposed Le Grew (1995). He developed a 
list of the characteristics that compare the change from the educational concept  
in the industrial society to how currently it is in the information society.  He dis-
tributed it as follows:   
   

Industrial Society Information Society 
 Technology peripheral  Multimedia central 
 once-only education  life-long learning 
 fixed curriculum  Flexible/open curriculum 
 Institutional focus  Learner focus 
 self-contained  Partnership 
 local-focused  Global networking 
 
Wentling (2000) also identified this paradigm shift in the way education is de-
livered and conceptualised giving birth to a knowledge-based economy. 
 
On the other hand, Powell, McGuire and Crawford in the chapter written by 
them in Tait and Mills’ book (1999) The Convergence of Distance and Conven-
tional education make a SWOT analysis of distance education based on its 
strengths, weaknesses, opportunities and threads. According to them, distance 
education provides the following: 
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Strenghts: 
• The possibility of removing the barriers of place and time commonly associ-

ated with traditional education. 
• The proven educational track record in relation to successful teaching of stu-

dents and the recognition of the value of the credentials awarded. 
• The capacity to accommodate growth without substantial capital investments 

in classroom space, dormitories, laboratories, etc. 
• The capacity to use off-site academic expertise in materials development. 
• The cost advantage of eliminating relocation expenses and lost opportunity 

costs associated with traditional campus-based education. 
 
According to them, it suffers from the following weaknesses: 
 
• Distance education has typically been modelled in accordance with the prin-

ciples of Taylorism. 
• Dependence on economy of scale to recover from start up costs. High start up 

costs make small-market courses or courses in subject areas undergoing rapid 
transition such as tax accounting expensive to offer. 

• Reluctance to revise distance education materials due to economic reasons 
(even when the materials are no longer current) 

• The separation between provider and student make informal feedback more 
difficult.  Often, inability to benefit from formal and informal evaluative 
feed-back mechanisms to enhance quality. 

• Difficulty to offer socially significant opportunities (on-line campus pubs and 
other similar initiatives seem greatly expensive and have uncertain effective-
ness) 

 
Opportunities (that, according to Powell, McGuire and Crawford, are centred on 
the incorporation of new technologies): 
 
• Computerized course development and production techniques make it possi-

ble to customise course materials to meet nice market needs. 
• There is the potential of offering high-quality, interactive, distance education 

programmes internationally. 
 
Threats: 
 
• Increased competition from conventional institutions  
• The costs of high technology can run out of control and are difficult to man-

age. 
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• The lure of new technology  tends to undermine the need for sound educa-
tional thinking. 

• There exists a system-wide pressure to maintain and increase enrolment lev-
els. The consequent erection of barriers to credit transfer is a thread for dis-
tance. Education (Tait and Mills 1999) 

 
Thanks to all these points, or in spite of them, flexible learning has become the 
method of choice in different types of settings and institutions, and is being used 
for different applications such as in-company training and higher education. 
 
4.4.1 Flexible learning for in-company training 
 
Nobel Prize-winning economist Gary Becker defined human capital as “the 
value an individual adds to society based on the kind and amount of particularly 
useful knowledge he or she possesses”; the more useful the knowledge any per-
son has, the more value this person adds to the organisation or company to 
which he belongs. 
 
According to Wentling (2000) there is a movement toward a proactive measure 
of intellectual capital as a non financial asset. Training and development are key 
components in measuring intellectual capital. In consequence the concept of 
learning organisation has experienced an exponential level of growth since the 
start of the technological revolution.  
 
According to the 1999 American Training Industry Report, technology training 
budgets increased 13% from 1998 to 1999 (Wentling, 2000) and an increasing 
portion of it is being provided by e-learning. While companies are paying more 
and more attention to human capital and continuous education factors, e-
learning has the potential to play a big role in this field.  
 
Wentling et alt. (2000) mention that as corporations digitally transform their 
businesses,  knowledge and training becomes rapidly obsolete and just-in-time 
training becomes a basic survival need for companies. Some authors believe that 
the Internet and its distributive architecture will, for the first time, give compa-
nies and organisations the power to “combine a series of discrete, unlinked and 
unmeasured activities into an enterprise wide process of continuous and globally 
distributed learning that directly links business goals and individual learning 
outcomes” (Wentling 2000) 
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4.4.2 Flexible learning in Higher Education 
 
The use of flexible learning and external programmes in higher education ex-
perienced a great expansion in the most recent years. The National Center for 
Education Statistics study in the USA described that a third of higher education 
institutions offered distance education courses in fall 1995, a 25% more intended 
to offer on-line courses in the next three years. (National Center for Education 
Statistics 2002) 
  
The information age is characterised by vast increases in knowledge, greatly im-
proved access to that knowledge, and the widespread application of that knowl-
edge in industrial and community contexts (Ringmor et alt. 1995) In the OECD 
countries, education is considered to be vital in the further development of these 
knowledge-based economies  (Rigmor et alt. 1995) 
 
According to Harry, Governments have invested in open and distance education 
for multiple causes  including reasons such as access to education, equity, rea-
sons of economic competitiveness and also in response  to the demands of the 
labour market. (Harry et alt. 1999) 
 
In 2000, the United States National Center for Educational Statistics reported 
that ninety one percent of public two- and four-year institutions offered, or 
planned to offer, distance education courses by the year 2000-2001(National 
Center for Education Statistics, 2002).  
 
The National Center for Education Statistics reports that in 1995 the most com-
mon method of delivery of distance education courses were two-way interactive 
video (57%) and one-way prerecorded video (52%). Of the institutions of higher 
learning that were currently using or planning to use distance education, 80% 
indicated that they would start or increase the use of two-way interactive video 
within the next three years (National Center for Education Statistics, 2002). 
 
Since then, the expansion of flexible courses offered by colleges and universities 
has progressed geometrically. In the book Higher Education Through Open and 
Distance Learning  ( a World Review of Distance Education and Open  Learn-
ing -ed. Keith Harry, 1999) there is an extensive review of multiple world Uni-
versity level institutions delivering part (in a dual-mode system) or the totality of 
their courses via flexible learning methodologies going from Australia, to Can-
ada, from South Africa to Asia and Europe.  
 
According to Harry and Perraton during the past twenty years the literature  has 
been concentrated on this growing establishment of distance universities. There 
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was one in 1969, a dozen within ten years and double  this number by 1990 
(Harry et alt. 1999) Now, 12 years later some new centres are still being estab-
lished. However there are big differences among them. 
 
In this book mega-university is defined as “distance teaching universities with a 
unitary management structure that enrols over 100.000 students annually. He 
reports 10 of such institutions in 1996 and states that others must have passed  
this threshold nowadays. It affirms however that in general these centres have 
been innovative in the technology of processes but less in the technology of 
equipments. The quality of these centres ranges all categories some of them with 
high ranks of access to other graduate schools as in the case the Sukkothai 
Thammathirat Open University of Thailand or known quality  as the UK Open 
University  (Harry 1999) 
 
The book also pinpoints that the aims for the development of education and 
training may be grouped under five headings: Access, Cost, Quality, Flexibility 
and Innovation. Mega universities have the big advantage of much lower pro-
portional costs that range between 10-60 % of the average prices of traditional 
universities in their respective countries (Harry 1999)  
 
However the smaller distance universities, according to Daniel, are well placed 
to innovate intelligently with technology because of their capacity to undertake 
relatively greater risks than the bigger ones, and, because they do not seek mas-
sive enrolments are usually perceived as quality Institutions. There are  such 
universities all around the world. One example could be the Open University of 
Catalonia, that is mentioned by Keegan (1996, p.4 ) as one of the world’s first 
virtual universities, and that from the moment of its start made a strong com-
mitment for technological innovation and high interactivity levels but keeping 
loyal to a minority language and community.  
 
Finally it is especially important to mention the dual mode approach of the uni-
versities that offer distance version  of some or all of their courses and in which 
field Australia was the pioneer ( Harry 1999). The book comments that no one 
claims that this mode is cheaper than having the students in the traditional class-
room, but it can still be cost-effective and shares the curricular flexibility of 
classroom teaching while being very convenient for off-campus students. 
 
4.5 Considerations on e-learning 
 
Course design in online distance learning environment is the focus of much dis-
cussion and research. Developing and online course requires more than physi-
cally moving the course to the electronic medium, rather, the course and its 
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goals must be reconceptualized for the new medium. When moving an online 
programme, the courses must be reconceptualized as part of the on-line pro-
gramme. (Discenza 2001) 
 
Integrating a new educational paradigm into an existing system is often more 
complicated than establishing a totally new system. This imposes a great chal-
lenge and a fundamental rethinking of the missions, goals and operations is nec-
essary in traditional institutions (Discenza 2001). 
 
As Keegan says “the information highway” increasingly encourages a market -
driven concept of distance education” (Keegan 1996). This is a rather extended 
worry, that is present in most of the books related to this subject. According to 
Moran an Myringer: “some fear the local consequences of having to compete 
with alliances of mega-corporations and internationally prestigious universities” 
They also express the worry about the possibility of extending a sort of cultural 
and local imperialism in the ways courses are designed and taught. (Harry 
1999). 
 
Discenza (2001) also identified some of the challenges imposed by this method-
ology: the need to accommodate the increased time for the course delivery 
(which  they estimated to be double or triple the time that was necessary for a 
traditional course), the challenge to create an online community (which becomes 
more difficult than in traditional courses) and the need to encourage students to 
become independent learners. In order to serve distance learners, universities 
will also have to digitalise local materials such as course related print documents 
and other library resources (Discenza 2001). 
 
On the other hand, Hijazi (1998) mentions the fear of some people about tech-
nology “dehumanising” education. However, he is convinced that technology 
could actually humanise it, making students in different countries able to ex-
change information across continents. 
 
Finally, we cannot ignore in any way that, as Pitt and Clark mention, “for the 
past century or more, teachers have controlled classrooms by virtue of their mo-
nopoly on information. Now, with instant access to vast resources of data and 
information, students are no longer dependant on faculty for knowledge”  (Pitt 
and Clark 1997)  In any case, educational programmes and institutions have to 
get adapted to it… and fast!   
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5. THE ROLE OF COGNITIVE STYLES IN  
 E-LEARNING 
 
Discenza (2001) mentions that learners face incredible challenges in adapting to 
on-line distance learning. Cognitive science and software engineers suggest that 
individuals must create mental models to be able to understand and internalise 
what is happening in this new environment (Discenza 2001). 
 
Michael Moore is Director of The American Center for Study of Distance Edu-
cation and editor of The American Journal of Distance Education and well-
known for his work in this field. In a lecture at the Open University of Catalonia 
(Barcelona, Spain) in June 2001 he said that “people with certain cognitive 
styles are very severely punished, penalised in more social forms of learning”. 
Moore’s wanted to rebate concerns about on-line students not getting an ade-
quate education and suffering from social isolation. “While there may be people 
who would benefit from being in social forms of learning, who suffer from be-
ing in more isolated forms of learning, at the same time there are people who 
would suffer in social forms of learning who actually are greatly benefited in the 
more independent form of learning on-line” ( Open University of Catalonia 
2002). 
 
According to Cronbach & Snow (1977) learning styles could be used to “predict 
what kind of instructional strategies or methods would be most effective for a 
given individual and learning task”. 
 
While some authors consider that “some learners may require or prefer more 
structured learning environments” than the ones provided  by the standard flexi-
ble learning programme (Nania, 1999) but we must not generalise, some others 
defend that “mutual support among learners and tutors enables learners to par-
ticipate more fully” and that “participation in group conferences and regular 
contact with tutors has a beneficial effect on student motivation” (Ryan et alt. 
2000) without distinguishing for specific students or learning styles. 
 
Some note that is not unusual for even less than one third of the students to take 
an active  part in a computer conference, and they attribute it to a mismatch be-
tween the presentation of Computer Mediate Communication and the students 
learning styles. (Hillary et alt. 2000) Attrition rates are also higher than in 
equivalent on-campus courses, although it’s hard to find accurate statistics re-
garding that issue (Henke 2000). 
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Fredericksen et alt. (1999) in an article at the State University of New York 
about student satisfaction and perceived learning with online courses write:  
  
“On-line courses are, by nature, learner-centered and can have more active par-
ticipation by all students in the class than in a traditional classroom. Without the 
structure of weekly classes, students are generally expected to take a more active 
role in their own learning. A fundamental difference is that instead of simply 
showing up to make their presence known, in an on-line class students must do 
something, for example submit an assignment, ask a question, participate in a 
discussion, etc” (Fredericksen et alt, 1999). 
 
Nania (1999) also defends that on-line education emphasises self-directed learn-
ing and according to him the role of the instructor shifts “from sage on the stage 
to guide on the side”. Instructional systems in distance education are learner-
centered, a fact that differentiates them from curriculum-centered and instructor-
centered forms of learning.  
 
In congruence with these opinions Keegan (1996) states that “because the 
learner is alone (in distance education) he is compelled to accept a compara-
tively high degree of responsibility for the programme. The learner also exer-
cises a greater degree of control over his/ her learning”. This being true at least 
in a great majority of the distance programs followed individually then the ques-
tion that appears is: would some specific students be better prepared to endure 
with success the requisites of distance education because of their mind process-
ing preferences? Is there any particular personality and learning style factors that 
make it easier for a student to pursue  studies in this modality?  
 
Mayer expressed his opinion that “decisions on how to design a multimedia 
message always reflect an underlying conception of how people learn, even 
when the underlying theory of learning is not stated” (Mayer, 2001). Are we 
currently (with our general either fear or fascination for flexible learning and the 
application of instructional technologies in the educational world) forgetting to 
take into consideration how the different students learning preferences and their 
cognitive particularities can affect the outcomes of the students in e-learning en-
vironments? Is our underlying conception telling us that because it is innovative, 
a particular e-learning environment is adequate for all the students, independ-
ently of their learning style weaknesses or their processual strengths? 
 
Bates (1995) expresses clearly his conviction that "The issue in distance learning 
is not the technology, but the goals for student learning, including how and 
where that learning should take place" ( Bates 1995). I think we should ask our-
selves if we are forgetting the primary goal (the new intellectual achievements 
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and development of the student) seduced by the innovative technologies that 
should constitute only the mean.  
 
The educational body in our western world has gone from one educational prac-
tice to another, often embracing different theories or methodologies with enthu-
siasm  but also with, sometimes, a relative lack of serious reflection about its 
theoretical background and implications. The traditional separation between 
programmes for educational administrators and, on the other hand, teacher train-
ing programmes could be, according to Stellwagen (2001), the cause of this  
relatively strong tendency to embrace unconditionally or to reject the new ap-
proaches in such a way. It seems sometimes that as members of the pedagogic 
and educational world we should think, above all,  about what is the best for the 
intellectual development of the learner.  Now, that educational technologies are 
transforming in an every day more accelerated way our educational practices, it 
is important to keep in mind the relevance of how these new practices can im-
prove and better adapt themselves to the needs of every student.  There is always 
a place for improvement! 
 
It is said that “The electronic classroom (…) holds the potential for breaking 
down the walls of the classroom as we know it and enabling a new form of mass 
education tailored to individual needs and controlled by individual learners” 
(Somekh, 1997). Will information technology  “liberate learners in the class-
room by giving them a degree of individual control at each stage of the learning 
process”? 
 
Buchanan mentions that multiple authors have looked at success and attrition 
rates of distance students, and have found that certain characteristics lend to a 
"better" distance education student (Buchanan 1999) She also refers to Wede-
meyer and Childs (1961) that assign self-motivation, organisational skills, and 
the ability to concentrate well as ideal qualities a distance student should possess 
(Buchanan 1999). 
 
Some authors consider that student performance when faced with technology is 
very much tied to their particular learning style preference (Diaz and Cartnal, 
1999) and Buchanan concurs that the "distance learner, who is usually an adult 
in some form of employment, is characterised, amongst other qualities, by 
autonomy, persistence, independence, self-direction and flexibility" (Buchanan 
1999). 
 
According to Threlkeld and Brzoska (1993), adults who are “most likely to 
complete courses using distance technology have a cluster of important charac-
teristics, such as tolerance for ambiguity, a need for autonomy, and an ability to 
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be flexible. In contrast, those who are more likely to drop out tend to prefer a 
great deal of structure, face-to-face lectures, and the opportunity to interact with 
the instructor".  
 
Also Nania (1999), in reference to a research about interactivity in distance edu-
cation for graduate engineering courses, expressed that "adult students may per-
form better in situations where they control not only where, but when learning 
occurs" as long as they have "some form of interactive access to faculty" (Nania 
1999).  Hijazi (1998) mentions that systems supporting student- instructor inter-
activity could generate a more satisfactory learning environment.  
 
The truth however is that there is little research done about the learning styles of 
the student in flexible learning programs, and how it can affect their perform-
ance and even the previous choice of studying in an on-line or a traditional cam-
pus program. According to some, field independent persons tend to be intrinsi-
cally motivated and enjoy individualised learning, while field dependent ones 
tend to be extrinsically motivated and enjoy co-operative learning (Ginther, 
1999) The social isolation, the lack of nonverbal cues, and information overload 
often associated as disadvantages of online learning (Nania 1999) could, in con-
sequence, become a challenge for social learning subjects. 
 
Besides improving the feeling of social community needed by more social 
learners Hijazi (1998) gives other reasons to include interactivity in e-learning 
projects:  finding different methods of accessing materials, requiring interactive 
media analysis, producing stronger learning environments because of multiple 
media being combined, increasing student retention rates, creating an independ-
ent study environment, providing instant access to information, ensuring a less 
hostile environment, improving record keeping and reducing costs.  
 
Ginther and Liu, in their excellent paper at the University of Texas, write that “ 
the adaptation of the design of distance education to students’ cognitive styles 
should allow diversified learning styles to meet all students’ characteristics". 
Doing specific reference to Kolbs model of experiential learning they explain 
that teachers should selectively provide: a) theory-based learning to students 
with assimilator characteristics, b) application-based learning to Kolb’s accom-
modators; c) individualized learning to field independent students and d) coop-
erative learning to field dependent ones (Ginther and Liu, 1999). 
 
There seems to be quite an amount of agreement about the fact that flexible 
learning via new technologies requires learners to be self-directed. While this is 
an advantage in many ways, it can also be a barrier because it requires learner 
motivation, self-discipline, and accountability (Nania 1999).  
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Eastmond (1995) defends that computer discussion "requires and facilitates 
learning how-to-learn skills, such as locating and accessing information re-
sources, organising information, conducting self-assessment, and collaborating" 
(Kerka 1996).  It is well known that in the knowledge society the simple memo-
risation of facts by the student is at some level useless, and, on the other hand, 
the capacity to find the knowledge needed in a particular moment becomes an 
invaluable skill.  The possibility that distance learning via new technologies (and 
the constant contact with hypermedia environments and Internet that this educa-
tional modality favours) provide training in such necessary learning how-to-
learn and how-to –search information skills becomes an interesting option.  
 
Some authors such as Díaz and Cartnal (1999), in a study using the Grasha- 
Reichmann Student Learning Style Scales, noted that students of on-line pro-
grammes had a consistent tendency to be more field independent that their on-
campus counterparts. They also noted that Gee (1990) found out that successful 
tele-course students favoured an independent learning style. 
 
According to Chen and Mccredie (2002) “non linear learning may be more suit-
able to Field Independent learners, who rely on internal gravitational cues and 
prefer a discovery approach. Field Dependent learners who rely on external ref-
erences and prefer structured presentation of learning material, may have more 
difficulties in non-linear learning with hypermedia programs, and they still pre-
fer linear format presentation”. In an article for the Journal of the American So-
ciety for Information Science and Technology, these authors make an extensive 
review of several studies and a significant amount of literature confirming the 
fact that Field Independent students obtained better marks in hypermedia struc-
tured courses than Field Dependent students who had a tendency to become dis-
orientated. Chen and Mccredie (2002) suggest that it may be due to Field De-
pendent students encountering more difficulty in learning and dealing with con-
fusion, complexity and  dimensions which are usually present in hypermedia 
environments. 
 
In another article, regarding a possible relation between locus of control and dis-
tance education success, Liu et alt (2002) in an article in the United States Dis-
tance Learning Association Journal write: 
 

“(…) An internal locus of control is strongly correlated not only with com-
pletion (Parker, 1999), but also with academic success in distance educa-
tion (Dille & Mezack, 1991). (…) Learners with an internal LOC tend to 
have higher rates of completion in distance education because they put in 
the necessary time and hard work and they expect this effort to affect their 
academic success (Dille & Mezack, 1991; Parker, 1999). In addition, inter-
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nals tend to significantly outperform externals in academic success in tech-
nology-mediated environments (Dille & Mezack, 1991; Santiago & Okey, 
1992; Wang & Newlin, 2000). Therefore, based on research, it seems that 
an internal LOC is associated with self-directed learning (Kerka, 1996).”  
(Liu et alt, 2002). 

 
Some authors also found statistical differences between men and women in the 
pattern of message participation in on-line courses. For instance Dawn (1999) 
found that male students exhibited characteristics of attempting to control the 
online environment. In the development of an study when either male or female 
online students posted a question, more males responded than females (58% 
more). On the other hand, males, statistically, posted 9% more spontaneous 
messages than female  students. Although according to the author it is not statis-
tically significant “the frequency of male responses to questions, when com-
bined with a greater number of male messages, suggests that males control the 
online environment” (Dawn 1999). The study also demonstrated as a result that 
76% of the messages that had a tone of “certainty” were sent by males. The au-
thor considered “certain” the messages being  slightly arrogant, brief in length, 
not tempered by polite words to reduce negative reactions of the reader and “be-
ing absolute in their certainty of the sender's conviction of being correct” (Dawn 
1999). 
 
On the other hand Dawn found that female messages had more tendency to be 
empathetic (66 % of empathetic messages sent during the length of the study 
were sent by women).  According to Dawn (1999) the study results also showed 
that women tended to write the “niceties people often use when they care about 
relationships” such as thanks, thank you and personal remarks added to temper-
ate absolute statements, etc. (from the total of messages that contained thank you 
or thanks, 81% were written by women, and 83% of the total of messages con-
taining personal remarks were written by women).  
 
The study also showed that women tended to be more collaborative and ask 
more often for help, share study tips, etc. Those differences may be due to dif-
ferent communication styles and also to the preference of female students to 
learn in collaborative and co-operative learning styles rather than competitive 
styles. However data from Dawn’s study should raise awareness of differences 
in gender styles of participation in on-line learning environments among course 
tutors, who should try to ensure possibilities for different kinds of learning (col-
laborative, etc) and prevent some students from dominating on-line debates and 
impeding others from participating.  
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Finally Wentling (2000) expresses that a “higher retention of content through 
personalised learning is possible because technology-based solutions allow more 
room for individual differences in learning styles”. That conception of e-
learning being more considerate towards different learning styles   proved to be 
very wide-spread and most papers tend to agree with it. However, it proved very 
difficult during my research to find more extended and specific explanations 
elaborating that statement . They also write “learning styles, attitude toward 
technology, online learner skills and online interaction and communication are 
some important factors that need critical consideration when planning, designing 
and implementing an e-learning system”  (Wentling et alt. 2000) 
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6.  HOW TO ADAPT E-LEARNING COURSES 
 
The different cognitive styles models and classification can become a step to-
wards the improvement and measurement of the development, progress and suc-
cess of any e-learning programme. My thesis work exposes the idea that differ-
ent people never learn in the same way and that there are multiple different ap-
proaches to the learning process. In order to develop e-learning programmes it  
is important to use this knowledge trying to provide the most engaging courses 
for a different body of students with different skills, backgrounds and learning 
styles. 
 
Research has found that individuals learn best when information is presented in 
ways that are congruent with their preferred styles (McLoughlin 1999).It is pos-
sible the use of visual, auditory and interactive tools gives as a guarantee to at-
tract subjects with different sensory preferences, or to try to engage the student 
in a deep learning approach discouraging superficial learning. . But it is not an 
easy task: according to Keefe “planning learning-style based instruction in-
volves diagnosing individual learning style; profiling group preferences; deter-
mining group strengths and weaknesses; examining subject content for areas that 
may create problems with weak skills; analysing students' prior achievement 
scores; remediating weak skills; assessing current instructional methods to de-
termine whether they are adequate or require more flexibility; and modifying the 
learning environment and developing personalised learning experiences” (Keefe, 
1991). Also, as McLoughlin mentions, in order to promote improved design of 
instructional materials, “knowledge about individual differences needs to be in-
tegrated and connected directly with the design process, so that instructional ma-
terials are not only flexible, but also supportive of diversity and capable of ac-
commodating a wide range of learning styles”( McLoughlin1999). 
 
Ausburn and Ausburn (1978 as mentioned in Ginther and Liu, 1999) proposed 
an approach called “supplantation” that consists in adapting instructions to the 
learning styles of the students. They defined two models of supplantation: con-
ciliatory supplantation design and compensatory supplantation design. The first 
one was related to the change in the mode of presentation of the learning materi-
als in accordance with the cognitive styles or learning preferences of the student. 
The purpose was to facilitate the process of knowledge acquisition. The second 
one, compensatory supplementation, intended to provide some specific proc-
esses that the learner could not supply, and it was established as a method to 
compensate for task-related deficiencies. Ausburn and Ausburn also recom-
mended three points for the instructional design: 1) “to analyse the learning task 
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to find the basic stimulus-transformation requirements, 2) to find out for whom 
it should be supplanted, and 3) to find out how to supply that supplantation”. 
 
It is also recommended to use, if possible, multiple technologies, since those 
provide “richer communication than any one technology alone”  (Wentling et 
alt. 2000) Using different technologies provides different types of interaction 
involving different senses and, in consequence, it reaches a broader  group of 
student’s learning preferences. It should be taken into account that most people 
retains (Rief 1993):  
 
• 10% of what they read  
• 20% of what they hear  
• 30% of what they see  
• 50% of what they see and hear  
• 70% of what they say  
• 90% of what they say and do.  
 
It is also stated (Wentling et alt, 2000) that a sense of mastery and community 
are two positive factors supporting personal power. The feeling of belonging  to 
a encouraging group of students working together to make meaning  combats the 
mutual isolation of distance learners. Threlkeld & Brzoska (1994) also agree 
writing that many distant learners require support and guidance to make the 
most of their distance learning experiences.  
 
McLoughlin (2000) suggests incorporating different categories of graphic sym-
bols in order to facilitate learning: image related graphics (recognisable repre-
sentations of an object), concept related graphics (graphics which stylise objects 
by removing details) and arbitrary graphics (abstract symbols which show rela-
tionships between ideas).  
 
According to Khan (1997) learners should also be empowered providing them 
with access to a wide range of information (objectives, learning strategies) and 
communication options, both synchronous and asynchronous that can be used in 
large group, small groups, and one-on-one settings. They also should get feed-
back and the possibility to provide feedback on the learning content and process  
 
McLoughlin (2002) believes that wholists could “benefit from an analytic ad-
vance organiser showing the structure of content in terms of division into topics 
and subtopics; analytics could benefit from the inclusion of a holistic advance 
organiser giving an overview of the whole; imagers could benefit from presenta-
tion of the information in a diagrammatic form; and verbalisers could be sup-
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ported in interpreting presentation in a textual mode with supplementary visual 
information”. 
 
Thomas ( in Wentling et alt. 2000) recommends the development of strategies 
with the purpose of reducing  the psychological distance. In this context, he 
mentions the concept of social presence as a very important factor. He defines it 
as “the degree to which an individual is perceived or experienced as a real per-
son”. He states that social presence can effect the motivation of the students and 
that the possibility to create a high level of social presence contributes signifi-
cantly to instructional effectiveness and learner satisfaction. For instance, as 
practical experience obtained in some e-learning courses where I participated as 
a student, the possibility to establish a personal homepage was provided for 
where one was encouraged to write a small introduction, as a mode of presenta-
tion to others, exposing not only the reasons for undertaking the course or the 
academic interests, but also some elements from the personal biography (such as 
marital  status, number of children, things that one enjoyed/ hobbies/ interests). 
It contributed greatly to making communication more real, since one knew who 
the people behind the other names on the screen were. This, accompanied with a 
picture of every student, helped to perceive the other’s as “real people” with 
whom to communicate and interact. For subjects with a more social and collabo-
rative learning styles  this small details can play a big role in helping the process 
of adaptation and in the satisfaction level. 
 
It is also important to take into account the importance of cross cultural differ-
ences in learning styles and behaviours. According to Biggs (1999) many pro-
fessors not acquainted with foreign students background fail to get an accurate 
understanding of their learning conduct, nor do they acknowledge prior learning 
and cultural influences. Some of these misconceptions may suggest that, for in-
stance, Asian students are relentless rote learners, surface learners, syllabus de-
pendent, passive and lacking in initiative, not expressive of opinions, and lack-
ing in independence (Gatfield and Gatfield, 1994).  
 
Even small differences in keeping and recording the time using the same West-
ern calendar, can make a difference. For instance, while in the United States, it 
is customary to write the month first, then the day, then the year (often just the 
last two digits) and 5/3/98 means May 3, 1998 to most Latin countries that 
would mean March 5, 1998. In a virtual environment where there’s little touch 
between peers and where there are no coffee breaks or after class chat-talk that 
will make it easier to bring to light any misunderstanding, any important detail 
should be taken into account. Participating in an e-learning program with mem-
bers from the four continents and totally different cultural backgrounds has 
made me aware of how details that would not be perceived in a “real” class, can 
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become of great  importance in the on-line world. The importance of the man-
agement of time (punctuality is a totally  different concept from culture to cul-
ture that is valued or not depending on the country), having to comment  on 
other’s papers in workgroups where students have to learn one from another 
(which is difficult for cultures where there is a tendency to value learning from 
professors or another source of authority) or the level of freedom in directing 
one’s own learning process can become disconcerting for students in cross-
cultural settings, and can create misunderstandings that should be considered 
while designing programs for distance education.  As a positive side it is the 
shift in perspective that makes the students more open and understanding of dif-
ferent proceeding behaviours.   
 
That’s why, to conclude, it seems positive to summarise the different pedagogi-
cal, technical and social recommendations for the e-learning developer exposed 
in several articles. Threlkeld & Brzoska (1994) point out characteristics that 
could help many distant learners cope with such a different social environment:  
 
• Learners value timely feedback regarding course assignments, exams, and 

projects. 
• Learners benefit significantly from their involvement in small learning 

groups. These groups provide support and encouragement along with extra 
feedback on course assignments. Most importantly, the groups foster the 
feeling that if help is needed it is readily available. 

• Learners are more motivated if they are in frequent contact with the in-
structor. More structured contact might be utilised as a motivational tool. 

• Utilisation of on-site facilitators who develop a personal rapport with stu-
dents and who are familiar with equipment and other course materials in-
creases student satisfaction with courses. 

  
Field Dependent or Independent cognitive style is another factor that should be 
taken into consideration  when evaluating what kind of navigation tools should 
be presented in users interfaces, since research (Chen & Mcredie 2002) demon-
strates than in Field Dependent individuals feel more disoriented in hypermedia 
systems that Field Independent ones, and may need more structure and extra 
help to overcome the tendency to obtain lower marks than Field Independent 
students in courses with an hypermedia structure.  On the other hand, data from 
some studies seems to suggest that there are some gender differences in on-line 
communication style. It has also been asserted that some students have more 
tendency to control on-line debates or to make ironic comments about other stu-
dents difficulties. For these reasons tutors should ensure that they create learning 
environments which encourage the less active students to participate. It would 
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also be recommendable to establish clear rules in order to avoid monopoly and 
posts of excessive in length or number by a single student or destructive com-
ments that could prevent less active members of the learning community from 
participating. 
 
Learner control (which should not be confused with Locus of control) is defined 
by Eton ( in Lynch 1997) as, "the ability of the user to select the content of the 
program he/she is using which allows more learner-content interaction than pro-
gram controlled computer assisted instruction." Learner control and locus of 
control maintain a complicate equilibrium. Some studies suggest than students 
with an external Locus of Control have a higher drop out rate that students with 
a more internal Locus of control. That is, a high external Locus of control could 
be used as a predictor of distance education course drop-out among university 
students. On-line course designers and developers could take that fact into con-
sideration. According to Lynch (1997) “distance education courses should have 
enough freedom to allow students with internal locus of control (and its accom-
panying high motivation) to work through the program at their discretion but, at 
the same time, the courses need to retain enough control to keep the externally 
controlled students motivated”.  
 
Maybe a greater attention to these factors could lower the astounding attrition 
rates of distance learning programmes (Henke 2000)  Although there has been 
much debate as to how drop out rates are calculated, different authors situate it 
at between  20 and 60 % but in some cases it can be even higher. However accu-
rate statistics are difficult to find, although anecdotal evidence suggest  that 
course completion rates are lower in distance courses than in on-campus equiva-
lents (Henke 2000).  
 
In summary: it is important to establish clear objectives, to provide relevant ma-
terial, to require contributions and to prohibit online monopoly would be basic 
suggestions, in addition to an increased awareness of learning styles differences. 
It would also be socially recommendable to teach netiquette (specific etiquette 
for the on-line interactions) and to use private e-mail as a way individualise in-
struction when required. Finally some authors reinforce the two points that, al-
though not related to cognitive styles, can have an important effect on the levels 
of course satisfaction of the students:  to be careful in the decision of what soft-
ware to use, and to be aware of possible technical problems, preparing some-
body to help them if necessary.  
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7.  GENERAL CONCLUSIONS 
 
At the beginning of the journey which led me to elaborate the subject of this the-
sis I intended to answer some questions that I had often asked myself regarding 
the cognitive characteristics(if any)  that would make better adapted students to 
on-line education.  Following this pattern, I was not only willing to pursue some 
reading in the interesting field of distance education, but I was particularly inter-
ested in acquiring a better knowledge of  the learning styles theories, a field rela-
tively unknown to me.  
 
With reference to the first part of the dissertation, I should present three conclu-
sive points: first, the lack of specific theoretical frameworks about learning 
adapted to the particular characteristics of on-line education that I encountered. 
Second, the particularity of a not well defined terminology,  with a lot of debate 
among researchers with contradictory opinions regarding the concepts of cogni-
tive style, learning style and learning preference. Third, and more important, the 
presence of an extensive body of learning and cognitive style models (for obvi-
ous reasons it was impossible to include all of them)  with very different orienta-
tions and that often overlap. Some of them with a more psychological/ cognitive 
interest (that is seen by some with a learning perspective),  others totally ori-
ented towards the learning field (as it could be the case of the multidimensional 
models such as Dunn and Dunn). In general, Curry’s widely-mentioned classifi-
cation (and Claxton and Murrell subsequent additions) proved to be very useful 
as an orientation or scheme to follow and organise such a different, complex and 
multi-oriented body of theories.   
 
On the other hand, the second part of my research was related to flexible and on-
line learning: a still relatively new field in a constant state of development and 
evolution, which makes it an interesting and passionate subject. Flexible learn-
ing presents a great opportunity to break the barriers of time and place that were 
typical of traditional education and gives the possibility of further education to 
people that, otherwise, would have been unable to gain access to it because of 
family, work, location or health reasons. In the knowledge society and the world 
of life long learning we shall be able to get student-centred and tailored educa-
tion but in order to achieve this, it will be necessary to pay more attention to 
what students need, what students are and how students learn.  
 
Just at the beginning of my search for information sources I came across a study 
by Díaz and Cartnal (1999) that signalled the factor characteristic of most dis-
tance learning courses is the absence of face-to-face social interaction between 
students and teacher. Consequently, they consider that it would be appropriate to 
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address “the impact of different social dynamics on the learning preferences of 
the students” for inventories used in a distance learning environment. Inspired 
by their study I started to ask myself ¿to what extend were students’ cognitive 
styles shaping their satisfaction about specific elements of the on-line courses? I 
believed that this was a good question to start looking for a specific information 
line for a written dissertation. 
 
However, although a lot of research has been done about the level of perform-
ance of e-learning students,  I encountered a lack of wide research in the role 
played by learning differences and cognitive styles in on-line education. Multi-
ple authors considered this an important field but were left hoping that more 
studies would be developed in the future.  Some authors suggested transferring 
teaching and learning models developed for traditional contexts directly to the 
on-line setting. However, since differences were so great, it seemed necessary 
that any developer of an on-line course should pay a lot of attention to the par-
ticularities of this medium.  The question of which students where better suited 
to on-line learning because of their learning preferences remained  unanswered. 
Although there were some opinions related to this factor studies seemed incon-
clusive, and since the research is still relatively new and relatively not very 
abundant, it only enables us to compare studies made following different learn-
ing models and theories, and carried out using different inventories. Obviously, 
it is difficult to compare empirical research elaborated according to Kolb’s expe-
riential learning or 4MAT, Gregorc’s style delineator, the Felder-Silverman test 
or the Dunn and Dunn model since it would not be methodologically possible to 
extrapolate the results obtained with one Inventory to another one. More re-
search is needed in this field that could provide us with solid conclusions.  
 
However, there is some agreement that more social students would prefer real 
contact with their peers, although this opinion may change since educational 
uses of two-way videoconference may become wide-spread in the future ( tech-
nologies advance at very fast pace). Any ICT allowing professors and fellow 
students to hear each others’ voices and see each others’ facial expressions could 
solve some of the handicaps of distance education and transform it into some-
thing more similar to the real class experience, with more flexibility. There is 
also a considerable amount of research confirming that Field Independent stu-
dents obtain significantly higher scores in on-line courses based in a Hyperme-
dia structure than students with a Field Dependent tendency and that Field De-
pendent students tend to become disoriented in these hypermedia environments. 
 
There was also some subjects that could become a dissertation by themselves 
and that looked very promising, but, of course, it was necessary to focus a little 
bit (there is already enough dispersion of theories in the field) and it was not 
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possible to include them. One of these points, was the importance of cross cul-
tural acquired learning patterns, that is very present in e-learning since it allows 
communication from different parts of the world. Intercultural learning and 
communication should be a field of interest for people willing to teach or learn 
across borders (even if these are virtual).  
 
I also discovered another field related to education that would be a great subject 
to research more extensively: the presence of information presented in a non-
lineal way (hypertext) like we find in Internet. How we react in front of Hyper-
text and how our cognitive styles or characteristics affect the way we look for 
information. Several  e-learning platforms (such as Blackboard, etc) are pre-
sented in non -linear ways, and on-line students often count on Internet to find 
needed information that is not available at their physical locations. The subject 
is so extensive  and so motivating that would be a theme for a very extensive 
thesis. 
 
However, while the technological future is in the process of arriving, educators 
still have one of the best options of all time for creating an adequate learning 
environment: to count on students feedback, to be open to new suggestions and 
discoveries and to remember that, while thinking of Distance Education, as 
Wentling (2000) mentions: ”learning styles, attitude toward technology, online 
learner skills and online interaction and communication are important factors 
that need critical consideration” .  
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