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Abstract: This paper critically reviews various learning preferences and human intelligence
theories and models with a particular focus on the implications for online learning. It
highlights a few key models, Gardner’'s multiple intelligences, Fleming and Mills" VARK
model, Honey and Mumford’s Learning Styles, and Kolb’s Experiential Learning Model, and
attempts to link them to trends and opportunities in online learning with emerging
technologies. By intersecting such models with online technologies, it offers instructors and
instructional designers across educational sectors and situations new ways to think about
addressing diverse learner needs, backgrounds, and expectations. Learning technologies
are important for effective teaching, as are theories and models and theories of learning.
We argue that more immense power can be derived from connections between the
theories, models and learning technologies.

Résumé : Cet article passe en revue de maniere critique les divers modeles et théories
sur les préférences d’apprentissage et l'intelligence humaine, avec un accent particulier sur
les implications qui en découlent pour I'apprentissage en ligne. L'article présente quelques-
uns des principaux modeles (les intelligences multiples de Gardner, le modele VAK de
Fleming et Mills, les styles d’apprentissage de Honey et Mumford et le modele
d’apprentissage expérientiel de Kolb) et tente de les relier a des tendances et occasions
d’apprentissage en ligne qui utilisent les nouvelles technologies. En croisant ces modeles
avec les technologies Web, les instructeurs et concepteurs pédagogiques dans les secteurs
de I’éducation ou en situation éducationnelle se voient offrir de nouvelles fagons de tenir
compte des divers besoins, horizons et attentes des apprenants. Les technologies
d’apprentissage sont importantes pour un enseignement efficace, tout comme les théories
et les modeles d’apprentissage. Nous sommes d’avis qu’en établissant des liens entre les
théories, les modeéles et les technologies d’apprentissage, il est possible d’obtenir un
résultat plus puissant.

Introduction
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Online learning is one among the extensive lineage of educational technologies and
processes that has shifted where, when, and how learning occurs. As educational
technologies continue to emerge and progress, the learning situations and problems as
well as the resources to solve them can be customized for online learners. Online
resources and technologies can support fascinating opportunities for interactive and
collaborative learning among people who have never physically met. At the same time,
they can sanction opportunities for knowledge sharing among learners and teachers in
vastly different times zones (Papastergiou, 2006). What is perhaps most significant is that
there is growing awareness of the importance of addressing individual learner needs and
preferences in online learning spaces.

People differ along a wide continuum as to how they learn and how they prefer to learn.
This continuum of differences is often referred to as learning styles or preferences (Pask,
1976; Riding, R., 1997; Riding & Cheema, 1991; Riding & Raynor S., 1998; Sadler-Smith,
1997), as well as cognitive styles, types of intelligences, and thinking approaches or styles
(Jonassen & Grabowski, 1993, Sternberg & Zhang, 2001). While the names and
terminology may vary, the key goal of education is to help all learners learn. The learning
style and related literature highlights the needs for variety and diversity in instructional
methods, reminding educators that there is no one single learning method that works for
everyone. Thus, we use learning preferences in this paper as a general term to encompass
the traditional learning styles literature, as well as that related to cognitive styles, multiple
intelligence theories, brain-based learning, and other related models and perspectives, in
an attempt to help build a broader understanding of how people differ in learning and more
importantly, how to address these differences in teaching and learning designs and
practices.

Despite the critical views on learning style research (e.g., Coffield, Moseley, Hall, &
Ecclestone, 2004; Santo, 2006), these theories and models stimulate more thoughts and
reflections upon how one might address diverse learners. As scholars pointed out (e.g.,
Knowles, 1984; Wedemeyer, 1981), choices and self-directed learning opportunities are
more likely to result in learning-related success, especially with adult learners. Thus, by
beginning to address learner preferences, one may be able to design more effective and
engaging learning experiences.

Pros and Cons of Learning Preferences

The learning styles literature focuses on how people need or prefer to learn (Brophy, 1998;
Riding & Cheema 1991). In a systemic review of learning styles and associated
pedagogical applications, Coffield and his colleagues (Coffield et al., 2004) identified 71
different learning style theories. In the following, we briefly review some of the more
influential learning preferences theories and models of the past few decades, with a
particular emphasis on how they relate to online learning.

In general, learning styles refer to the pattern or tendency of an individual’s learning



behaviours and attitudes. These styles influence how people learn and how they may be
better taught. Effectively addressing styles of human learning can have enormous payoffs
for an organization or institution that is expanding its education and training opportunities
using emerging technologies. For instance, Judy Serwatka (2005) claims that the key
ingredient in improving student retention and increasing motivation in online courses lies in
addressing student learning styles. However, instructors and course designers will likely
continue to encounter difficulty designing components of a course that will address all
learning styles or preferences (Serwatka). Thus educators may benefit from finding and
adopting free online resources, such as those in MERLOT (see http://www.merlot.org),
which may engage multiple learning preferences. The increasingly available online
resources, especially through Web 2.0 technologies (e.g., wikis, YouTube, etc.) certainly
have great potential to help course designers and instructors to choose and integrate a
wide variety of learning activities and materials to address various learner preferences.

In an attempt to document the relationship between online learning and learning styles,
Santo (2006) finds that as a construct, the idea of learning styles is rather weak. Different
instruments contain dissimilar factors making it difficult to know what to compare or
address. And in some cases, a learning styles inventory or instrument is akin to a
personality measure (Santo). Also, most of these learning styles instruments rely on
learners self report, respondents may select answers that they think their instructor or
those conducting the assessment want to see or that are deemed popular at the time
(Santo). In addition, Santo also argues that there is a lack of research verifying any
connection between the evaluation of learning styles and student success in an online
course or learning experience. A fourth issue is that the more options offered by online
learning experiences (e.g., synchronous learning combined with asynchronous), the more
difficult it is to track or clarify any relationships that may exist. Yet another problem of
most, if not all learning style schemes, is that while they may explain some aspects of
human learning in one culture, they cannot be generalized across other cultures. The
inability of most learning style instruments to address cultural differences in learning is
perhaps its most serious flaw.

Despite the issues concerning learning styles literature, the awareness of learner
differences may help instructors to better address the customization and personalization
trends in online learning. The learning preference approach may also stimulate more active
and more critical reflections on one’s teaching or course design practices. In this paper, we
review some of the most influential models that have significant implications for online
teaching and learning. In our discussions in the later portions of the paper, learning
preference(s), instead of learning style(s), will be used to hopefully convey a broader
sense of learner differences concerning online instructions in particular.

Kolb’s Experiential Learning Cycle

Kolb’s experiential learning cycle theory is widely applied or adapted in teaching and
training. According to Kolb (1984), effective learning involves a four-stage cycle, from (1)
getting involved in concrete experiences (CE), to (2) reflective listening and observations
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(RO), to (3) creating ideas with an abstract conceptualization (AC), and to (4) making
decisions through active experimentations (AE). Kolb’s experiential learning model not only
specifies a four-stage learning cycle that applies to learning in general, but also identifies
four learning styles or preferences that relate to individual learners. Two polar opposite
dimensions exist, one on the vertical axis contrasting CE vs. AC (i.e., the perception
continuum), and one on the horizontal wherein learners must choose between AE vs. RO
tasks and activities (i.e., the processing continuum).

At the top of the perception continuum are those individuals with preferences toward
concrete experiences who tend to learn by feelings. Such learners tend to learn best
through immediate experiences which can be felt, heard, or seen. In contrast to the feeling
preferences of concrete learners, those who are happiest with abstract conceptualization
experiences (i.e., at the bottom of the perception continuum) are typically in a thinking
mode when they learn. Abstract learners love to analyze, develop theories and ideas, and
systematically plan things out. On the left side of the processing continuum are learners
who tend to be in their element when reflectively observing and watching others. They feel
at home when making careful observations and being exposed to different viewpoints or
opinions. On the other end are learners who typically desire active experimentation and
learning by doing. Such individuals love to have a chance to influence others, take risks,
and simply like to get things done (Santo, 2006). For Kolb, no one type of processing or
perception is preferred or deemed better. In addition, he asserts that one can enter the
learning cycle at any of these four points.

Based on completion of a learning style inventory developed by Kolb (1976) which has
questions related to each type of learning preference, the learner determines where she is
on each of those two axes, horizontal and vertical. After determining one’s position along
the two dimensions, a line is drawn between the two points to determine which of four
quadrants the learner tends to prefer: (1) accommodating, (2) diverging, (3) converging,
or (4) assimilating. Kolb and his followers argue that these are the four key learning styles
that need to be addressed in any type of learning situations. Accordingly, there are certain
ways to address learners who exhibit each particular style of learning.

Table 1 summarizes some the key learner characteristics and preferred learning activities
of each of the four styles of learning, together with some online learning technologies and
activities. For example, accommodators prefer to learn through practical experiences
(CE/AE) rather than logical analyses. Divergent learners focus on feeling, watching, and
reflection (CE/RO), and often view things from different or multiple perspectives.
Assimilating learners learn from watching and thinking (AC/RO) and prefer reading,
lecturing, and logical analyses. A converging style is indicative of people who learn from
doing and thinking (AC/AE). Convergent learners also enjoy experimenting with new ideas
and solving practical problems.

Table 1. Linking Kolb’s learning style theory (Smith, 2001) to emerging technologies
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Honey and Mumford’s Learning Styles

Based on a simplified version of Kolb’s (1984) learning cycle, Honey and Mumford (1986,
1992) defined the following four learning styles: (1) activist, (2) reflector, (3) theorist, and
(4) pragmatist. As illustrated in Table 2, these learning styles are each related to a
particular stage of Kolb’s learning cycle. For example, activists are similar to
accommodators, reflectors share characteristics akin to divergers, theorists and
assimilators are much alike, and pragmatists have many of the characteristics of
convergers.

Table 2. Linking Honey and Mumford’s (1986,
technologies

1992) learning styles to emerging
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Honey and Mumford admit that the similarities are greater than the differences in this
model since the four stages of their learning cycle had their roots in the Kolb model. In
both cases, it is important to combine opportunities for gaining experience, reflecting on
that experience, coming to new insights or conceptualizations, and then taking action or
experimenting with such new theories, ideas, or approaches. Hence, activities that can
engage all four styles can be important for effective instruction. Given that approaches to
learning vary across the population, involving multiple instructional methods, models, and
strategies in online courses will perhaps help in creating more appealing learning
experiences that address the ways in which different people learn.

4MAT

In extending Kolb’s (1984) experiential learning approach, Bernice McCarthy (1987)
developed the 4MAT system, which also addresses four types of learners, (1) innovative,
(2) analytic, (3) common sense, and (4) dynamic. According to McCarthy, innovative
learners are primarily interested in personal meanings, whereas analytic learners tend to
focus on acquiring facts to understand concepts and processes. Innovative learners,
therefore, try to connect their learning situations to their daily lives. Instructional
approaches that might be effective in this regard include cooperative learning,
brainstorming, and content integration activities. Such innovative learners deeply
appreciate personal reasons and connections within their learning environments. Analytic
learners, on the other hand, might prefer lectures, independent research projects,
opportunities to analyze real-world data, and listening to expert viewpoints and advice.

Innovative and analytic learners are not the only two choices, however. In contrast to
these two approaches, are common sense and dynamic types of learners. McCarthy notes
that common sense learners want to know how things work, while the fourth type of
learner in her model—dynamic learners—are primarily interested in self-directed discovery.
Instructional methods of choice for common sense learners include the use of



manipulatives and other hands-on tasks as well as kinesthetic experiences. As the name
of this type of learning implies, common sense learners tend to succeed when practical
learning activities are used. For dynamic learners, popular instructional methods might
include independent study or self-selected experiences, games and simulations, as well as
interactive role-playing and debates.

Even though learners have their preferences, McCarthy contends that true learning
strengths are evident in a learner who can move from one mode of learning to another
depending on the requirements of the particular problem or learning situation. Thus, the
curriculum should be designed in ways that allow learners to shine as well as encourage
them to stretch to new learning heights. In effect, learners should learn within their
comfort zones as well as in places beyond or at the edges of their learning envelopes. As a
tool for both classroom management and organizational change, the 4MAT system
attempts to shed light on learning at the individual, group, and organizational levels. It is
useful for explaining and demonstrating the diversity of learning approaches.

VARK

Another widely influential model is VARK (also known as VAK or VACT) which was designed
by Fleming and Mills (1992a, 1992b). Similar to the three learning style models already
reviewed, the VARK model identifies four types of learners and learning preferences
(Fleming, n.d.): (1) Visual; (2) Auditory; (3) Reading/writing; and (4) Kinesthetic, tactile,
or exploratory. As official website of the VARK (Fleming, n.d.) points out, while many
people have a dominant or preferred learning style, some have a mixed and evenly
balanced blend of two or more of these styles.

The VARK system not only provides a way to identify learning preferences but also clearly
demonstrates the needs and advantages of multimedia applications in education to
address these varying styles. From the VARK perspective, visual learners prefer diagrams,
flowcharts, and graphics; however, instructional technologies such as videos, films, or
PowerPoint presentations are noticeably absent from their descriptions. Fleming (n.d.)
argues that some of these media actually use a strong auditory component, instead of
visual, and many computer-based learning programs only appeal to the R (read/write)
preference with heavy text-based information. Some media do not use the diagrams,
charts, and symbolisms that visual learners prefer; and videos and photographs showing
real situations actually address kinesthetic learners, not the visual ones. Also, television
often appeals to all preferences. Of course, the medium itself does not guarantee the
quality of learning materials delivered through it, and, thus, one may claim that not all
videos appeal to those with a strong visual preference. However, we would argue that
perhaps videos, films, PowerPoint and the like would appeal to either one or multiple
modalities or preferences of learning, depending on the design of the materials and
activities.

In contrast to visual learners, auditory learners naturally prefer hearing directions,
lectures, or verbal information, while learners who prefer reading and writing learn best



from text passages, words, and written explanations. Finally, tactile or kinesthetic learners
excel when connecting their learning to reality through hands-on examples, role-play,
debates, practice exercises, and simulations. While a learner may have a preference to
learn by processing text, hearing information, visually perceiving the content, or actively
engaging in or doing a particular task, as indicated, many people are multi-modal and have
more than one learning preference.

Gardner’s Multiple Intelligences

Unlike traditional learning style theories, Howard Gardner (1983, 1993) proposes that
people differ in terms of their intellectual compositions. According to Gardner (1983, 1999),
intelligence is a set of talents, skills, or potentials for finding solutions. He contends that
people have varying amounts of different intelligences (Smith, 2002). Gardner further
argues that multiple intelligences may be cultivated, strengthened, or otherwise
weakened. Gardner (1993, 1999) identifies the following three categories of intelligence:
(a) thought, which includes verbal/linguistic, logical/mathematical, naturalist, and
existential forms of intelligence; (b) sensate, including visual/spatial, body/kinesthetic,
and auditory/musical forms; and (c) communicational intelligences, such as interpersonal
and intrapersonal.

While nine different types of intelligences are listed in Table 3, he originally was known for
seven intelligences, with the naturalist and existential forms being added later. Despite the
clamour over his nine forms of intelligences, Gardner argues that there may be even more
categories or types of human intelligences. Table 3 attempts to link the nine intelligences
detailed here to technological processes and activities that one might attempt to conduct
online. This list makes it clear that educators have enormous online resources for
addressing many forms of human intelligence. Learners can collect original data online,
analyze and visually represent such data, reflect on the findings, and then electronically
share their findings and final products with peers and experts for their honest appraisals
and feedback. While the technologies for verbal/linguistic as well as logical/mathematical
intelligences are perhaps widely known, there are now a host of tools to address
intrapersonal and musical intelligences. even bodily/kinesthetic, naturalist, and existential
intelligences, online.

Though often contested theoretically by academic psychology, multiple intelligence theory
is well accepted by both the educational community as well as the general public (Smith,
2002). In fact, it is widely applied in education, as instructors have adapted instruction to
address varying individual learner’s needs and preferences with a range of learning
materials and activities. Of course, as Table 3 reveals, increasingly available computer and
Internet technologies further extend the power and possibilities of addressing learning
preferences and stimulating multiple intelligences in online learning.

Table 3. Linking Gardner’s Multiple Intelligences to Emerging Learning Technologies
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Implications for Online Learning

One of the principal challenges facing online education today is the need to stimulate and
sustain learner motivation and retention (Bonk & Dennen, 2003). To address this
challenge, effective online environments can be designed for diverse learners with different
learning preferences, expectations, experiences, cultural backgrounds, and generational
lifestyles. However, it is easier said than done. Just attempting to grasp the sheer number
of learning style schemes and approaches is a daunting task. Implementation of one or
more of them in an educationally beneficial way can be even thornier. Perhaps the key is
to be aware that different learners learn differently.

When web-based learning started to explode in the late 1990s, researchers (e.g., Bonk &
Dennen, 1999; Oliver, Omari, & Herrington, 1998) repeatedly argued that popular
courseware or course management systems (CMS) were not sufficiently sophisticated for
engaging and motivating high quality learning. Such tools not only lacked pedagogical
sophistication, the designers of such systems did not appear to be making attempts to
address these pedagogical deficiencies (Bonk & Zhang, 2006; 2008). As a result, there are
now many calls for pedagogical improvements to learning management systems and other
online tools and resources (Bonk & Zhang). However, the expectations for change remain
modest at best. In part, such low perceptions were the result of shovel-ware in online
courses (Rosenberg, 2001) found in both higher education and business settings. Such
online course deficiencies would have permeated K-12 education as well, but, at that time,
online learning was not quite as pervasive there.

Despite the negative views and the limited research and development related to effective
pedagogical tools from learning management systems (LMS) and course management
systems (CMS) vendors, the next generations of LMS and CMS will likely offer more



participatory learning outlets and opportunities to personalize and individualize learning.
Already participatory technologies, including podcasts, wikis, blogs, and social networking
software, all offer ways to align learning situations with learner preferences and informal
learning experiences. Those involved in online education during the coming decade should
witness an explosion of such opportunities. As that explosion occurs, educators should be
mindful of existing linkages between learning styles, preferences, and approaches, and
online learning technologies such as those documented in this paper.

All types of learning situations and events have their respective benefits and opportunities.
The options available in online environments can make the learning formats more explicit.
Some recent research indicates that we are in the midst of a dramatic shift to more active
learning, problem solving, authentic learning, and virtual teaming or collaborative learning
in online environments in both higher education and corporate training settings (Bonk, Kim,
& Zeng, 2006). Such research indicates that online courses are moving away from their
text-centered and lecture-based past while increasingly incorporating hands-on activities
(Kim, Bonk, & Zeng, 2005) and some visual and reflective ones as well. While our own
research has revealed that hands-on learning is currently deemed the least addressed
learning style in online courses across a variety of settings, there seems some hope that it
will be increasingly used in the next couple of years (Bonk et al.). Of course, more complex
and realistic simulations, scenarios, and interactive news stories are already signalling part
of this trend.

As learner differences have been discussed for millennia, what is perhaps unique about the
early years of this century is that there are powerful ways to do just that. For instruction of
any kind to be successful and have lasting impact, not just temporarily be deemed
satisfactory, it must be responsive to learner developmental, linguistic, cultural, and
socioeconomic needs as well their learning styles, preferences, or favoured approaches to
learning (Wedemeyer, 1981).

As illustrated in this paper, the time is ripe for addressing learning preferences and
interests through online tools and activities. Clearly, the various learning styles, learning
preferences, and human intelligence theories and models can be linked to emerging and
useful technologies for online instruction. With the ample technologies presently available,
each instructor or instructional designer will have their own, unique ways of implementing
some of the emerging technologies to address particular learner needs and differences
apparent in their classrooms or training situations. To help in such efforts, the authors
have attempted to offer a few brief examples for this to occur with the hope that it can
perhaps open a door to the enormous opportunities for better serving the diverse online
learners in the future.
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