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Abstract

Interactive technol ogies are sometimes considered a panacea for awide variety of learning
objectives, when in reality they are really most relevant to particular needs. In fact, interactive
environments often allow for learning experiences that are difficult to achieve in traditional
environments.

This paper considers when el earning might be most appropriate as part of a blended solution and
which specific interaction types might be most suitable for different objectives.
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Introduction

The key to any kind of effective learning design is first understanding learner needs and
motivations and balancing those perspectives with the learning objectives put forward by the
organisation. With that foundation in place, it becomes much easier to make strategic and well-
planned decisions about the best blend of learning resources that leverage the unique capabilities
of each media option.

Proven learning methods and theories can provide us with a framework for making decisions
about which types of media and interaction options are most important, given the learning
objectives that one hopesto achieve.

What Constitutes Learning?

We must first be clear about what we mean by “learning” when we look at strategies for helping
people learn.

Sometimes learning means:
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Memorising a piece of information

The ability to perform awell-rehearsed procedure
The ability to make the right decision at the right time
Knowing right and wrong ways of behaving

Being able to perform a specified task

So learning may mean knowing something, being able to recite something, being able to do
something, or demonstrating that one thinks in a particular way, or from a desirable perspective
(e.g. understands right from wrong).

But how do people learn? While no one has yet been able to pinpoint the exact mechanisms for
the various definitions of learning, there are two major approaches to thinking about learning, the
objectivist and constructivist views. The following table is a comparison by Byrnes (1996) and
Arseneau and Rodenburg (1998) of objectivist and constructivist points of view with regard to
the nature of learning:

Objectivist View Constructivist View

Knowledge exists outside of individualsand canbe  Knowledge has personal meaning. It is created
transferred from teachers to students. by individual students.

Students learn what they hear and what they read. If Learners construct their own knowledge by

ateacher explains abstract concepts well, students  looking for meaning and order; they interpret

will learn those concepts. what they hear, read, and see based on their
previous learning and habits. Students who do
not have appropriate backgrounds will be
unable to accurately “hear” or “see” what is

before them.
Learning is successful when students can repeat Learning is successful when students can
what was taught. demonstrate conceptual understanding.

Soif, in fact, learning is an external force applied to students and knowledge can be transferred,
then didactic methods are appropriate. Whilethisideaisin question, didactic methods are
traditional and still widely employed.

Didactic Approaches to eLearning

In their earliest incarnations, el earning technol ogies were often leveraged to extend the reach
and flexibility of traditional didactic teaching methods. Pre-existing materials were “re-
purposed” to be made available online. Someti mes they were enhanced with multimedia effects
and assessment, but the content and learning approach was largely the same.

Having traditional materials online meant:
More people could access them
Web-based materials could be more easily changed
Multimedia could be employed
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Production costs could be less expensive than print
Learners could work at their own pace, at times convenient to them

While these benefits are no doubt compelling, the focus was on convenience, improving access to
information or fostering greater motivation to engage with the material's, not about providing a
more effective learning experience, per se.

The Constructivist Learning Experience

Many theorists and educators have come to believe that we learn most readily from experience.
Exposing learners to information can help them be aware, but does not guarantee that they will
think independently and make the right decision in a given situation. We learn best when we are
able to construct new ideas or concepts based on current or past knowledge (Bruner, 1966). This
knowledge could simply be information, but it is more often a situation that the learner has
experienced that ultimately causes the shift in cognition we call learning. (Dewey, 1938, Rogers,
1969).

Automacity is achieved when people have performed atask so many times that it becomes
second nature. Most would agree that it is nearly impossible to learn to drive a car by reading a
book, having someone tell us how it’s done, or even having someone show us. Rather, learning
to drive a car is something we learn from experience, from tria and error, and from the feel of the
road as we drive.

Adult learning theory often prescribes constructivist approaches as it assumes that the majority of
today’ s online learners, adults, have unique ways they learn best: “ Andragogy makes the
following assumptions about the design of learning: (1) Adults need to know why they need to
learn something, (2) Adults need to learn experientialy, (3) Adults approach learning as
problem-solving, and (4) Adults learn best when the topic is of immediate value,” (Kearsley
2002).

The hallmark of the constructivist approach is the creation of alearning environment that allows
learners to construct their own knowledge via active participation and reflection, rather than
simply being offered information.

Interactive Media, Motivation and Learning

The first step towards the constructing of one's knowledge is being open to the experience of
learning. An unmotivated learner is simply incapable of taking enough interest in something to
engage in the process of construction.

Interactive media have been recognised for their ability to engage and motivate. 1t could be
argued that this phenomenon might be due to “novelty effects’ that could wear off when the
learner tires of the new learning experience. But it iswell documented that multi-sensory
approaches, utilising graphics, sound and interactive elements, not only appeal to different
learning styles, but also positively affect motivation and retention among the general population.
This approach is supported by research and wholeheartedly encouraged by experts. “Multimedia
presentations encourage learners to engage in active learning by mentally representing the
material in words and pictures and by mentally making connections between the pictorial and
verbal representations,” (Clark, Mayer 2002). Learning theories abound that also support these
ideas. “Imagery has been shown to facilitate recal in many studies,” and Dual Coding Theory
suggests “recall/recognition is enhanced by presenting information in both visual and verbal
form,” (Kearsley 2002).
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In particular, author Marc Prensky thinks that multimedia engages brains that have been exposed
to repeated fast-moving and multi-sensory input, starved of stimuli by text-based methods. In
fact, Prensky predicts that the so-called video game generations will not “accept, attend or
engage in training that is boring”; “serious learning” and “interactive entertainment” will have to
merge, (Prensky, 2002).

Regardless of cause, we know that interactive media are often viewed as fresh, fun, and more
engaging than traditional media. It issimply more fun to interact with content presented in an
appealing and interactive format. Thisisanimportant consideration in designing learning
materials for fatigued learners bored and unmotivated by traditional materials.

The key is knowing the best tools to use for the specific job at hand.Interactive media are
particularly good for:

Allowing learnersto practise skills in a safe, private environment.

Offering a unique opportunity to engage learners who have may have struggled in
traditional education/training environments, i.e. lower literacy or kinaesthetically-oriented
students.

Allowing learnersto access and repeat learning on their own terms and at their own pace,
as many times as they need to. Thisisnot aprocess of memorisation, however, so much
asinternalising systems, steps or processes.

Facilitating social learning by fostering ongoing collaboration and relati onships between
learners.

Accessing the higher order skillsin Bloom's Taxonomy (evaluation, synthesis, analysis,
application).

Choosing the Best Blend

The best blend means |ooking at organisational goals and learner needs, then picking the best
mediafor the job.

Didactic Methods

These are the tried-and-true methods employed by traditional “sage-on-the-stage’
lecturers, text-books and many CD-ROM, video and online learning materials. While
not capable of catering to every type of learning need, these methods do have their
place, especially when it relates to simply having to memorise information, facts or
procedures.

The materials that have been devel oped using these methods often become quite good
reference materials, as well.

Learning Games (didactic)

Many learning games that simply take traditional didactic or drill-and-practice content
and present it in a game context (e.g. shooter, trivia or card games that use the format
for questions and answers) have been described as “chocolate-covered broccoli”

(Laurel, 2001) in an uncomplimentary fashion. But the truth isthat games can often
provide the motivation to learn in cases where the learners have no motivation to engage
with the materials. Wrapping “boring” content in atrivia or shoot-em-up game format
might make material that just needs to memorised a bit easier to “swallow”. Repeated
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engagement with interactive drill-and-practice environments provides the repetition that
may be needed for learners to memorise and retain the content.

Learning Games and Simulations (constructivist)

More and more researchers and industry pundits are focusing their attention on the fact
that students learn most effectively when they take an active role in their learning. The
need for active participation is especially true of adult learners. According to
andragogical theory, “Instruction for adults needs to focus more on the process and less
on the content being taught. Strategies such as case studies, role-playing, simulations,
and self-evaluation are most useful. Instructors adopt arole of facilitator or resource
rather than lecturer or grader.” (Kearsley, 2002)

Thisideaisalso supported by C. Roger’s Experiential Learning Theory : “Learningis
facilitated when: (1) The student participates completely in the learning process and has
control over its nature and direction, (2) It is primarily based upon direct confrontation
with practical, social, personal or research problems, and (3) Self-evaluation isthe
principal method of assessing progress or success.” (Rogers, 1969)

In Designing World-Class e-Learning, author Dr. Roger Schank of Carnegie Mellon
University suggests that a“Learning by Doing” paradigm is necessary for true learning.
He insists that most education is little more than a requirement for rote memorisation
delivered to the student as abstract information, “ despite research clearly indicating that
we have difficulty retaining and can barely use information that we are told,” (Schank,
2002). Based on considerable corporate training experience, he makes a very strong case
for the efficacy of an active approach that employs role-playing and simulation.

These smulations could also be referred to as “what-if scenarios’ or as Marc Prensky
calsit, “Interactive pretending” (Prensky, 2004). Many games have “ simulation
elements’ (Aldrich, 2003) that provide the practice, while the “game elements’ create
the competitive or discovery-oriented environment that fosters the motivation to engage
(Bartles, 2002).

Simulations are especially effective in the following training areas:
Internalising processes
Understanding systems
Decision-making
Perspective-shifting
Team-building/cooperation

Aswith learning games that use didactic methods, learning games with simulation
elements can engage, motivate and even thrill learners, and people may learn better.
AT&T Strategist Diana L. Wilkinson notes that “ optimal learning occursin the
simulation of real world, problem-based activities. This happens in a safe environment
where errors are expected, and failure deepens learning experience,” (Wilkinson, 2002).

Collaborative Environments

Collaboration isa powerful learning tool on multiple levels. One type of collaboration
that is commonly encouraged in academic online learning courses is discussion board
interaction. Students on the discussion boards have an opportunity to analyse lecture
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content and trade ideas and opinions with each other. The power of this practiceis
evident to anyone who has ever participated in such aforum. Furthermore, ideas are
solidified in the learner’ s mind when the learner has an opportunity to share them. This
phenomenon is supported by Gordon Pask’s Conversation Theory, which suggests that
“learning occurs through conversations about a subject matter which serve to make
knowledge explicit,” (Keardey, 2002).

In Seven Steps to Effective Online Learning, Jeffrey Bardzell of Macromedia references
the work of Social Development Theory pioneer Lev Vygotsky when he points out that
the importance of collaboration onlineisits social aspect: ” Social interaction encourages
the more subtle and often more useful informal learning. Studies of early online learners
found that many users felt learning was too formal and lacked a social dimension.”
(Bardzell, 2002) The support for thisideais substantial. It isalso connected to Lave's
Situated Learning Theory, asthe social aspect isa critical component to setting
meaningful context for learners, (Lave, Wenger 1990).

Collaboration also supports active participation through group projects and reinforces
important practical skills like group communication, project management, conflict
resol ution, and group brainstorming. Some researchers, like Charles Crook, even
suggest that there might be an eventual backlash against the solitary nature of some
constructivist learning to-date: “It is useful to warn against constructivist theorisers
putting so much faith in autonomous learning that the social context is neglected.”
(Crook, 1994).

The Best Blend for the Learner

The best blend islikely to draw upon a combination of the af orementioned elements.
None of them are likely to be the solution to all learning challenges. A word of caution,
then, about deciding that games, simulations, collaboration or other promising
approaches are appropriate for all situations.

The important thing about learner needs is that they shift, depending on the experience,
context and perspective of individual learners. Jean Lave's Situated Learning Theory
(1990) suggests that not only should the learner be at the centre of the learning
experience, but that the information must be presented in a context he or she can
understand. Howard Gardner takes this a step further in his Multiple Intelligences
Theory: Individuals have different strengths and weaknesses when it comes to learning
and different cultures tend to stress some intelligences over others. The presentation
style that works for one type of student may not work for another (Kearsley 2002).

Understanding learners asindividualsis the key to picking the best blend. Some
learners have spent so much timein traditional didactic or read/write environments that
it has become the context in which they operate most effectively. A newfangled game
or simulation may be the best way for younger people to learn, but may seem off-putting
to older learners who view games as frivolity. Other learners prefer to work alone and
being forced into a social learning situation may make them feel uncomfortable, thereby
defeating the purpose of the learning exercise.

Finally, didactic materials may be the best resources for alearner that wants to access
knowledge quickly and efficiently, without having to wade through the intricacies of
learning resources designed with an “experience” in mind. Sensitivity and an ability to
research and listen to learn needs are critical .

Page 6

Copyright Lisa Galarneau 2004 Thiswork is reproduced with the permission of the
author



Principles of the Constructivist Learning Experience in an eLearning
Environment

If you determine that a constructivist learning environment is right for your learners,
here are some principles to remember:

Learning is an active, not a passive experience.

The learning opportunity must provide an authentic experience, not simply
access to information.

In collaborative settings, participants must synthesise and build on each other’s
insights and perspectives.

The environment provides an opportunity to learn such that the learner changes
perspective or achieves competency in a performance area.

Instructors play a peripheral role, rather than a central one.

Experienceis central and content peripheral (Downes, 2004).

Examples

Aswe have discussed, simulations and games can be invaluable in helping learners construct
their own knowledge by having access to learning experiences that might be impractical or even
dangerousin the real world.

The following are examples of learning experiences that simulate various scenarios, alowing
learnersto practise skills and enjoy different perspectives.

Practice (Infrequent)
Mental Health Professionals: Calming and Restraint Techniques Training

We have devel oped this software to provide a safe, "virtual", experiential learning environment
e ———————— . for health professionals

e N DA U £ 1 R dealing with unpredictable
behavioursin their clients. The
scenario-based format is
relevant to many situationsin
other industries. The learning
aptitudes of the target users
drove the crestive solutions
behind the software design,
with the emphasis on redlistic
simulations, practicality and
- ease of dissemination
| throughogt nationwide
' PREVIOUS ACTION: Grab a cloth and k ’Ih hefore it st hi t | his beh: S Organl%tlons‘

R e 7,793‘552‘)”3,513??1’22‘5 o i .G o KZ The branching architecture of

the tool enables usersto self-

train in the appropriate
responses to the offered
scenarios. At each step, reinforcement and advice are provided in the forms most likely to be
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encountered in the users@vorking environment. Where it would be unethical to provoke rea-life
episodes, this programme gives the closest possi ble approximation to "hands-on" experiencein
potentially harmful situations.

Practice (Impractical)

Christchurch Polytechnic Institute of Technology: Building and Carpentry
Training Modules

This project was produced in close collaboration with our partner Hand Multimedia, staff from

the eLearning group at CPIT, and building/carpentry tutors (subject matter experts). We talked

with the tutors extensively about which aspects of the existing, offline course were the most

difficult for students and e "
N LAYING OUT ABUILDINGSITE [T [ [ [ [ [ [ [ [7]volume

learned that they had a great XCPIT Step123 [ [ Locate House Boundary

deal of difficulty trandating b s

the abstract, heavily
geometrical concepts around
laying out a building site
into practical reality once
they were introduced to the
siteitself. Asagroup, we

decided that the best use of

resources would be to create !

asimulated environment that 5 ﬁ
allowed students to practise =~ il

laying out a building site CETTERTT
before eler gati ng INSTRUCTIONS
physically onsite. e RS o el S e A e T

[ATEN Cick on e plan. fnd the measurement, and lckon t.

After aninitial visittoa
building site where we observed the tutors engaged in the process of laying out a building site,
we devel oped a comprehensive storyboard outlining proposed functionality for a virtual
environment that allowed students to see each step in the process (viaa“ See It” dimension), then
complete each step themselves (viathe “Do It” dimension).

Using simulated environments to appeal to the needs of kinaesthetic learnersis aleading-edge
approach, but one that is gaining much momentum. In particular, we developed the “ See It/Do
I1t” methodology so that students could first see the task being performed (via video clips,
animation and with explanatory text), then have the option to try each step themselves, using the
exact same interface and animations. We achieved some economy doing it this way, but the
students also have the steps reinforced across a variety of touchpoints.

Practice (Behavioural)
Virtual Leader

Simulearn’s Virtual Leader is aleadership simulation that allows employeesto practise
leadership skillsin avirtual environment.
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From the devel opers:

Users must apply what they
understand by interacting in
rea time

Users are unlikely to ever play
a scenario the same way

Users can try aternative
interpersonal styles

There are alimitless supply of
scenarios to challenge even the
most experienced

Users learn as much through
failure as they do success

Practice (Dangerous)
Fireman Frank: Laws of Thermodynamic Simulation

Developed as an outreach tool for the University of Canterbury’s Department of Mechanical
Engineering, Fireman Frank allows learners to experiment with the laws of thermodynamicsin a
safe environment.
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