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This paper outlines the methodology and processes employed to develop a mixed mode
learning model for the delivery of two postgraduate information technology units to meet the
varied needs of a widely dispersed group of students. It outlines how the implementation of
instructional design takes account of teaching and learning issues, technological issues and
the management of on-line delivery of units of study in the Faculty of Education at Australian
Catholic University.

Introduction

This paper outlines the methodology and processes employed to develop a mixed mode
learning model for the delivery of two postgraduate information technology units to meet the
varied needs of a widely dispersed group of students. It outlines how the implementation of
instructional design takes account of teaching and learning issues, technological issues and
the management of on-line delivery of units of study in the Faculty of Education at Australian
Catholic University (ACU).

The challenge of IT for on-line delivery

The use of information technologies for on-line delivery in education has allowed diverse
learning needs to be met and new methodologies for using information systems are now
possible. With this have come greater challenges to ensure that the most appropriate forms
of information technology are used to support the diverse learning needs in an on-line
environment.



Information technology now provides more than just information. It can be both the medium
for communication and the subject of learning itself. It has reshaped learning environments
from preschool to university and challenges our approaches to teaching and learning

The Challenge of Learning

Mayer (1999, p143) reports that "Constructivist learning occurs when learners actively create
their own knowledge by trying to make sense out of material presented to them." The role of
information technology in the constructivist learning environment is as a means of
communication and also as a tool for learning. The role of the learner in relation to
information technology can be as a user of the technology or as a producer of technology or
media for others to use. Within this constructivist model of learning, different roles can be
discerned for information technology, depending on the role of the learner.

Constructing a conceptual framework for on-line delivery

Instructional technology and learning are both complex areas of study. In order to examine
possible relationships between these two areas it was necessary to construct a conceptual
framework. This paper draws heavily on the works of Reigeluth (1983; 1999), who has
brought together theoretical instructional design theories and models.

Perkins (1992) requires that instructional-design theory should provide:

» Clear information - where descriptions and examples of the goals, knowledge
needed, and the performances expected are articulated.

» Thoughtful practice - where opportunities are provided for learners to engage actively
in the content.

» Informative feedback - clear thorough counsel to learners about their performance,
helping them to proceed more effectively.

» Strong intrinsic or extrinsic motivation - activities that are amply rewarded either
because they are very interesting and engaging in themselves or because they feed
into other achievements that concerns the learner.

Reigeluth's (1999) model of instructional-design theory has two components for facilitating
human learning and development:

o methods of instruction which relate to the context in which learning can take
place and;
o Situations for learning which effect the methods of instruction.

Reigeluth's (1999) model is illustrated in Figure 1.
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Figure 1 - Reigeluth's components of instructional-design theories

A Model for On-line Delivery at ACU

The framework for implementing on-line units in information technology within the School of
Education (NSW) at ACU addresses three broad issues with reference to instructional-
design theory.

On-line Delivery Model

Technology Management
Issues Issues

Figure 2 - On-line delivery model for the School of Education (NSW)

The first focuses on teaching and learning and addresses some of the issues that are
commonly discussed when educational technology is used. These are essentially

the methods referred to in figure 1. The second is a listing of some technology

issues or instructional conditions associated with the different forms of technology that



have been used within different educational contexts. The third raises the

important management issues that are the recurring themes in the literature of instructional
technology and education. The management issues have a significant relationship to

the desired outcomes in figure 1. Figure 3 shows the relationship of the School of
Education (NSW) conceptual framework developed in this paper to Reigeluth's components
of instructional-design theories.
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Figure 3 - On-line delivery issues relating to instructional-design theories.
Teaching and Learning Issues

When presenting on-line study using information technology, there are a number of issues in
the achievement of students' learning outcomes. Three major components will be discussed
here:

» students' prior knowledge and skill with using information technology;
» the curriculum model used in the delivery of on-line study;
» interactions with staff and other participants during on-line study.

In each of these sections, using information technology as the means of delivering course
materials will be the major focus of the discussion.

Prior Knowledge and skills. The knowledge and skills that participants bring to the courses
is significant in developing a framework for on-line delivery of learning material. Students'
prior knowledge will influence how easily they can assimilate new information.

Participants' prior knowledge is an important factor to be considered in developing the pace
of delivery of the program. If participants have low prior knowledge the pace of delivery of
the presentation may exceed their capacity to process information, resulting in a
comprehension failure. While the pace of the program can be changed in flexible learning
programs, this is probably not possible for pre-prepared material or a CD-ROM. If there is a
synchronous delivery of material to a number of different sites, then the site-facilitator may
play an effective role in monitoring participants' understanding. There are some suggestions



that it is difficult for the course presenter to monitor participants' understanding when the
material is sent to number of different sites. If this is the case then the site facilitator can
monitor participants' body language and ask for clarification of the information at appropriate
points during the delivery of the learning material.

The Curriculum Model. Distance education courses have to be prepared and well
structured. Reed and Woodruff (1995) suggest early communication of expectations also
needs to be considered. In the study of evaluating participants' learning from televised
lectures, Martin & Bramble (1996) used word pictures and graphics to assist participants'
understanding the information. While participants rated these as helpful, there is some
indication that the pictures were too simplistic. Design of some study guides in this project
appeared to encourage only lower order engagement such as the recall of factual details.
These suggest that care must be taken in developing supports to ensure participants do a
significant amount of the cognitive processing (eg. concept mapping, summarising
information for a peer). Redding (1995) suggests cognitive task analysis is needed when
developing materials for distance education classes.

There should be a logical structure between the main point and issues and the illustration of
examples. The visual material should match the message. If the argument is essentially
abstract then the visual material need to support this in the form of "a talking head" or the
discussion panel. This is supported by Cennamo (1993) who found that adding complexity in
both auditory and visual recognition such as sentence syntax, and visual elements (eg:
zooms, pans, movements within the scene) reduced learners' mental effort and their recall of
factual details. Secondly, a high correspondence between visuals and auditory messages
was associated with higher recall of facts. Finally, providing identified breaks in the content
following complex elements may provide time for perceptual processing and for participants
to make sense of the message

Interaction with Other Participants. Learning is an active process. Students need to
engage with (read, think about, critically analyse, discuss, consider, reflect on) the
appropriate reference materials. Evidence suggests that these processes of engagement
are likely to be encouraged if participants interact with each other and the course presenter
or convenor. Thus techniques which facilitate participants' interactions need to be identified
and incorporated into pedagogical techniques of alternative modes of instruction.

Asynchronous discussions offer participants the convenience of being able to contribute in
their own time, and allow them time to reflect on other contributions and to consider what
they are going to say before contributing. The discussion facility records what has been said.
A facilitator who is summarising the discussion can refer this to. There is also a record of
who has said it. This is useful for group members and teaching staff monitoring who has
participated (and if necessary, to enforce participation).

Effective interactions involve a discussion among the participants. This is significantly more
than just allowing participants to request further information. Oliver & Reeves (1996)
highlight differences in effective compared with ineffective interaction. The dimensions
examined by these researchers suggest the critical dimensions of effective learning with
interactive television and four of these are listed below:

» Collaboration -promoted through the use of cooperative groups.

* Generative Learning - a metacognitive approach to teaching which encourages
participants to reflect on their learning

» Contextual Engagement - where instruction is designed to present an event or
problem situation to serve as a focus for the collaborative activity the new knowledge
is situated in meaningful relevant contexts.



* Personal Autonomy - where the teacher moves to a facilitator rather than a
purveyor of information as participants become active autonomous.

The points made above are deliberately general. A list of tips for presenters and participants
could easily be generated, but would be of little lasting value without an overarching
philosophy of teaching and learning. The learning models which are developed, based upon
these three issues provide a conceptual framework within which teaching and learning
behaviours can be planned, implemented and evaluated. This conceptual framework also
provides a basis for evaluating the effectiveness of learning with information technology.

Technological Issues

Technological issues relate to Reigeluth's (1999) instructional-design theory, (figure 1) as
the situated instructional conditions of:

* learning;

e learner;

* learning environment;
» delivery constraints.

Learning. The model in this context is a constructivist model using information technology.
Students who undertake on-line study within our model use the information technology a
means of accessing information but also as a means of constructing knowledge within an
information technology environment. The use of the World Wide Web as a delivery medium
allows for the development of a flexible learning environment that used the following
instructional design metaphor:

 Welcome: Contain this welcome information, the unit outline and the assessment
details

* Resources: Software, journal articles and other internet resources

* Modules: Topic material and Activities updated according to the Unit Schedule

* News: Updated weekly with important events and reminders

* Forum: Participant location map, profiles of the group and a gallery of participant
work
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Learner. The learner becomes responsible for the developing and maintaining information
and communications technologies to work in an on-line environment. In this model learners
need to have the following skill sets:

able to set up and access the internet for

world wide web

e-mail

sending e-mail attachments

down loading and accessing Adobe Acrobat files
effective word processing skills

understanding file structure and file formats

» software installation and management

Learning Environment. A World Wide Web site represents the learning environment. The
elements of the site are:

* Visual design characteristics
Significant issues for graphic design are:

* acorporate logo, identifying the ownership of the study material;
* aunifying graphical theme underpinning all web pages an study material;
* developing an inviting place to study in which the user is supported;



» the use of clear non ambiguous graphic elements;
» limited use of large graphics.

The key elements relating to text are as follows:

» textis of a consistent style and colour;

» the initial perception of print course material should seem easy;

* instructional material is well organised;

» physical attributes are consistent with learner expectation, i.e., use of white space,
complementary colours and background;

» plain typeface and font are used.

* Graphical User Interface (GUI)-uses icons, graphics, windows and a pointing device,
instead of a purely character-mode interface

The Graphical User Interface for WBI is a problematic area. Hyperlinks and
representations can create new meaning not previously considered. To be effective
with the interface it will be important to develop a "bounded information landscape
and the tools necessary to explore and investigate the information". Hedberg, Brown
& Arrighi (1997) provide some examples that include:

» the position of elements in the screen to indicate their relationship to the underlying
metaphor;

» simple use of contextual clues;

» regular use of standard format of basic word style format to indicate links with other
sources of information;

» written directions, which appear in separate areas or windows to indicate the
underlying information, structure;

» simplified mnemonics or preferably the use of icons to provide standard and
immediately comprehensible support for navigation or learning;

» the development of visual and text based search strategies and links to maps which
show learning path choices.

Delivery constraints. The delivery constraints of the instructional conditions are as follows.

» Student familiarity and literacy with information technology.
* Internet connections including:

* Network speed

* Reliable connectivity

e Cost

* Gateway Service Provider, Internet Service Providers

» Situation of learning:

* Personal workspace
» Shared workspace
o Institutional
o School
o Library



» Institutional support for delivery web server, e-mail, discussion boards
» Software tools
« Time

* Student time

* Development time

* University study periods
 DEETYA requirements

Management Issues

Our model relates management to the desired outcomes of effectiveness, efficiency and
appeal. Reigeluth (1999) states; "The desired instructional outcomes are not concerned with
what the learning goals are, but how well they are achieved." The examination of the
Hedberg, Brown & Arrighi (1997) model of time-place-size is a useful in considering a
management model to assess the desired outcomes of effectiveness, efficiency and appeal.
However, further examination of the desired outcomes also relates to how on-line delivery is
packaged and made available to the user. Managing on-line delivery requires an effective
communications with students, sound instructional systems development and the creation of
a learning environment where the user is supported.

The management of on-line of flexible methods will depend upon the relationship of teachers
to learners in the three dimensions of:

» timing of the presentation of the material
* location of study sites and
* group size.

Hedberg, Brown & Arrighi (1997) have developed a conceptual framework for the
relationship of these three dimensions as depicted in Figure 4.
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Figure 4. Hedberg, Brown & Arrighi (1997)



Timing of the presentation of the course. There are two methods of timing the interaction
amongst the participants in a course, synchronous and asynchronous. Synchronous
interactions occur in real time. These interactions range from face-to face communications
such as lectures and tutorials through to on-line conferencing. Synchronous presentations
may alleviate some management problems such as monitoring participants' attendance, as
well as reducing participants' sense of isolation. These may be offset by pedagogical issues
associated with reductions in the time participants have to consider the content before they
are expected to respond (wait time). Synchronous interaction can present major access and
equity issues when carried out across time zones, particularity those exceeding two hours.

In an asynchronous format participants have a greater time to consider and develop their
answers. This may facilitate participants' deeper processing of the information as they are
able to spend more time considering the information and formulating a response. There are
some indications that participants who are reticent about participating in electronic
discussions prefer asynchronous interactions as these provide them with sufficient time to
formulate their responses. Asynchronous formats are not dependent on time zones and
open up the possibility of global interaction and communication.

Location of Study Sites. Where participants are located to study in a course is somewhere
on a continuum between a single location and multiple location or dispersed learning. Some
universities provide a small number of fixed locations such as study centres. Alternatively
with the developments in information technology, participants may "attend" the course at any
convenient location such as their home or worksite. Thus courses would be delivered to
multiple sites.

The use of a small number of fixed sites should reduce the difficulties in providing the
necessary technical support for participants. It should also allow for more personal contact
among the course participants and thus overcome the sense of personal isolation some
participants' feel when studying through a distance education mode.

By contrast, deliveries to multiple sites should reducing participants' travel costs and
increase their convenience in accessing courses. Many participants studying by distance
education cite being able to participate at a suitable time as a significant benefit.
Development in technology such as using web-based courses have allowed some
presenters to form virtual teams so that participants can maintain some form of personal
interaction with their peers.

Group size. Group sizes are important as they influence the range of learning options
available and the types of information technology that is most appropriate. Groups of 5-10
appear capable of carrying on lively discussions, and being able to reach some form of
conclusion. With larger groups, the discussions become harder both to follow and to
manage.

The issue of the use of pre-prepared or live broadcasts provides an interesting case. Pre-
prepared broadcasts will have lower costs and may increase the quality of visual content. It
has been difficult to find research to investigate if improving the visual content also increases
participants' learning. There are some comments that suggest distance education
participants do accept lower quality visuals when the content supports their learning.

A pre-prepared broadcast appears to be more the appropriate for asynchronous
presentation of content. Pre-prepared broadcasts may reduce some of the pitfalls associated
with using television to teach distance education courses. There is very little discussion of



the use pre-prepared broadcasts with synchronous interactions. As effective interaction
among participants needs to be guided by course presenter, this suggests only the video
component of broadband technology can be pre-recorded. Alternatively it may be possible to
broadcast pre-prepared television programs and supplement this material with web-based
interaction using the Internet.

Conclusion

Delivering instructional material on the World Wide Web using on-line flexible learning is a
challenging initiative. The uses of instructional design models need to be examined as a
means of providing more flexible delivery of teaching within universities. The possibility of
creating virtual classrooms of learners where time space and distance are not major factors
in delivery is a challenge for all educators.

The model developed within the School of Education (NSW) is based upon issues related to
teaching and learning, technology and management. The model incorporates Reigeluth's
(1999) instructional design theory to model effective on-line teaching and learning. Maguire
& Matejka (1999) assess how the implementation of this model has met the needs of the
post graduate students who have studied our units on-line and how this has affected their
role as learners.
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