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Instructional Systems Design

CHARLES M. REIGELUTH and B.J. BEATTY

What is Instructional Systems Design?

“Instruction” is defined broadly as anything that intentionally
facilitates human learning and development of any kind,
including that which facilitates a learner’s construction of
knowledge—instruction subsumes construction. “Design” is a
process whereby instruction is brought into being. And
“systems” conveys two meanings: (1) that instruction should
be viewed as a system and (2) that a systems approach should
be used to design instruction, Therefore, instructional systems
design is a field dedicated to helping people to do a better job
of facilitating human learning and development of all kinds.
To fulfill this mission, its knowledge base addresses both
process and product (or means and ends) for facilitating human
learning and development

The product knowledge base is concerned with what the
instruction should be like as it unfolds with the learner. This is
referred to as instructional design theory. The process
knowledge base is concerned with how instruction should be
planned and instructional resources developed prior to its
occurrence with learners. It includes knowledge about such
activities as analysis, design, development, implementation,
and evaluation (Gagnéée & Briggs, 1974; Dick & Carey, 1996).
The process knowledge base has been described extensively
elsewhere (see e.g., Gustafson & Branch, 1997) and will not be
addressed here. Rather, this chapter will provide an overview
of what instructional theory is and what sorts of changes it is .
currently undergoing,

Depaftment of Education, Indiana University, USA.



34 Educational Technology: Knowledge Assessment

Descriptive vs. Design Theory

Most educational research studies focus on descriptive
knowledge: describing the learning process, instructional
process, or outcomes that result from the use of an instructional
process. Unfortunately, this kind of knowledge is not directly
useful to teachers and other instructional designers, who are
interested in knowing what methods of instruction to use in a
particular situation. This kind of goal-oriented knowledge is
called design science (Simon, 1969) or design theory (Reigeluth,
1983; 1999) and is generated through decision-oriented inquiry
(Cronbach & Suppes, 1969) and formative research (Reigeluth
& Frick, 1999), in which the major criterion is preferability rather
than validity. : o S
Instructional design theory offets methods of instruction
that will be most likely to foster the desired learning outcomes
in different situations. These methods are not 100 per cent
guaranteed to result in the desired outcomes, but they have
been found effective in similar situations. There are several
important aspects of the instructional situation that may
influerice which methods will work best. One is values or
philosophy about learning and instruction. Values can concern
eithér the content (goals) or the methods (means) of instruction.
If an educator designing instruction for a history course values
learning community, for example, s/he is likely to choose
instructional methods that draw students together to
collaborate. If an educator values self-regulated learning, s/he
is likely to choose methods that emphasize self-awareness, self-
control, self-evaluation, and goal setting. Some instructional
methods may be effective for multiple sets of values and goals,
but typically a method is consistent with one particular set of
values. Thus, it is important for a design theory to include a
statement of the values upon which it is based. ' .
A second important aspect of the instructional situation to
consider when choosing methods is the desited outcomes. It is
helpful to think in terms of two kinds of otitcomes. Learning
outcomes represent what is being learned, whereas
instructional outcomes represent criteria for judging how good
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the instruction is. Regarding learning outcomes, different types
gf learning are often best fostered by different types of
mstruct.ional methods. Therefore, learning outcomes (or goals)
are an important basis for selecting methods. Instructional
outcomes fall into three categories: effectiveness, efficiency, and
appeal (Reigeluth & Merrill, 1979). In many cases, one me’thod
may be the most effective but not the most efficient or appealing
and {50 on. Therefore, the desired instructional outcomes are;
also important for selecting methods.

A third aspect of the instructional situation is the conditions
under which a method will likely work better than other
.methods. Conditions are beyond the control of a teacher or
instructional designer, and they may include student
characteristips, content characteristics, learning environment
characteristics, and instructional development constraints. For
example, in web-based instruction, regular and frequent
student access to specific communication technologies, such
as a web-based bulletin board system, is a condition that, must

'To. summarize, instructional design theories present
guidelines that indicate which instructional methods are likely
to W(?rk best, considering the educator’s values, the desired
lealtmng and instructional outcomes, and the conditions under
Wthl"l the instruction will take place. Instructional design
theories provide guidance to educators on how to teach in
contrast to curriculum theory’s focus on guidance about w’hat
to teach and learning theory’s focus on describing how people
learn (largely internal cognitive processes). ’

New Demands on Instructional Theory

There has been much discussion over the past few decades
about-the shift in paradigm from an industrial-age worldview
to an 1r.1formation-age worldview, and the resulting impact of
this shift upon education (Ackoff, 1981; Banathy, 1991; Bell

1973; Reigeluth, 1994; Toffler, 1970, 1980, 1990). This shif’t aIS(;
impacts Instructional Systems Design (ISD) as a field (Reigeluth
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& Nelson, 1997). Paradigm shifts occur when fundamental
changes arise in major characteristics of a system (Kuhn, 1996).
The fundamental changes that distinguish the industrial-age
and information-age paradigms of education and training
include the following: 4 »
e . Shift from a concern for standardization to a concern
for customization
. Shift from central, bureaucratic control to
_ autonomous, team-based management
e  Shift from adversarial relationships to collaborative
relationships ~
o  Shift from autocratic decision making to shared
decision making
e  Shift from valuing compliance to valuing initiative
e  Shift from a desire for conformity to an appreciation
for diversity
e  Shift from one-way communication to networked
communication
o  Shift from compartmentalization (or departmentali-
zation) to integration (holism)
e  Shift from product orientation to process orientation
e Shift from planned obsolescence to a concern for total
quality
e  Shift from teacher-centered instruction to learner-
centered instruction

In our current industrial-age systems of education and
training, the focus is typically on sorting students: holding time
constant and thereby forcing achievement to vary, and using
standardized norm-referenced tests. In an information-age
system the focus is on learning: allowing learning time to vary
so every student can reach mastery, using performance-based,
criterion-based assessments, and having students” assume some

responsibility for directing their own learning. These key

characteristics of information-age instructional theories are
described in more detail later in this chapter.
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Given this shift in our educational and training systems, it
is incumbent upon instructional design theory to offer guidance
as to how to create powerful information-age, learner-centered
instruction. What instructional methods should be used for this
new set of values, goals, and conditions? Next, we describe
several instructional theories that fit the information-age
characteristics.

Promising Types of Theories

Each of the types of design theory described below has been
developed as the Information Age paradigm has emerged over
the past few decades. Of course, there are many more types of
theories than we have room to describe here.

Self-Regulated Learning Theories

Self-regulated learning theories cultivate self-regulation skills
in students to help them become more effective life-long
learners (Knowles, 1990; Pintrich, 1995), and they support the
use of those self-regulation skills. Self-regulation skills include
determining whether or not material being studied is being
understood and whether or not a particular study strategy is
effective. Self-regulated learning has been defined as active,
goal directed, self-control of behaviour, motivation, and
cognition for academic tasks by an individual student
(Pintrich, 1995). '

In the classroom, instructional strategies that have been
effective in teaching self-regulated skills include: encouraging
students to set assessment or performance criteria and select
assignments, teaching students how to recognize when they
need help and then how to seek help appropriately, modeling
self-regulatory skills for students, asking students to reflect on
their own self-regulatory experiences and habits in an essay,
and many others (see e.g., Corno & Randi, 1999). Additionally,
some instructional theories include strategies to help teachers
develop self-regulatory skills such as using a purposive cycle
of planning, enacting and reflecting on their teaching methods.
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Problem-Based Learning Theories

Problem-based learning (PBL) refers to instruction that revolves
around students’ engagement in solving authentic problems
using a rich set of true-to-life resources, such as news articles,
domain experts, and field reports. PBL has been practiced
informally for a long time, but was implemented formally in
educational settings only as recently as the late 1960’s (Barrows,
1986). Educators are using PBL approaches in various content
domains, including the fields of medicine, law and
management. '

Some of the key features of PBL instructional theory include
the use of authentic, ill-structured problems that reflect the true
complexity of the content domain, providing learning resources
that the student explores in their actual (not simplified) form,
allowing the student to control his or her own learning process,
evaluating learning outcomes using performance assessment,
and incorporating student reflections about their learning
process (Savery & Duffy, 1996). A major feature of PBL is that
the role of the teacher changes from a central, controlling role
to one more like a coach. In a PBL environment, the teacher
assists the student only when needed—prompting, probing,
challenging assumptions and assertions, helping students
assess their learning, and encouraging students to take control
of their own learning.

Social Interaction Theories

Social constructivist learning can be defined as learning that

occurs as students create (construct) understandings of their

world through interaction with others, such as fellow learners
and experts (Bonk & Cunningham, 1998; Cobb, 1994; Duffy &
Cunningham, 1996). Social constructivist values and related
learning goals and characteristics include: meaningful learning,
collaborative problem solving, relevance to the student,
multiple perspectives, collaborative reflection, self-regulation,
and learning communities or communities of practice (Lave &
Wenger, 1991).
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In socio-cultural learning, students engage in leatning
activities that address the social, cultural, and historical contexts
of the students’ environment (Vygotsky, 1978). Learning is
understood to be an inherently social process but takes place
within a learner’s “zone of proximal development,” the
conceptual region just beyond an individual’s capability to
perform (or think) without external support of some kind. In
order to operate in this zone, interaction with an external agent,
such as a teacher, more capable peer, or expert, is prescribed.
Some of the common aspects of socio-cultural-based
instructional theory include guidance for student-centeredness,
peer collaboration, the use of scaffolding, teacher-student and
student-student dialogue, and consideration of the socio-
historical context in the learning environment.

Simulation Theories

Simulation, or virtual world, is an effective instructional strategy
to use when a “real” environment is not available for. the
educational experience, or when time or expense can be
considerably reduced. Simulations may be highly complex;
relying on high-powered technology-based systems to simulate
the flight deck of an aircraft, for example. Simulations may also
be simple and “low-tech,” such as a paper-based activity
simulating an economic exchange. Simulations provide a safe
place for learning where mistakes can be used as “learning
moments.” Students are able to review, reflect, and try again.
Using simulations, educators put students into appropriately
constructed situations having features that are authentic in key
ways, enabling contextualized and effective learning.

Instruction for Effect

- For too long, the ISD field and educators in general have

ignored learners’ needs that were not directly related to
cognitive outcomes. A growing realization that learners suffer
if they do not undergo more than cognitive development
(Goleman, 1995), and that the educational program should
overtly teach other aspects of human development, have led
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to increased support for, and interest in, instructional theories
for teaching in the affective domain, focusing on subjects such as
emotional intelligence, attitude formation, morality, self-
concept, personality development, spiritual development,

feelings, and motivation, in formal and informal learning

environments (Beane, 1990; Martin & Reigeluth, 1999).

Design theories have been developed to offer guidance on
how to teach such affective topics more effectively. For example,
one instructional program, focused on a child’s social, ethical,
and intellectual development, implements instructional
strategies such as using classic literature that is rich in social
and ethical themes to teach reading, using cooperative learning
groups to develop social skills and ethical values, and using
problem-solving approaches to solve disciplinary problems in
school (Lewis, Watson & Schaps, 1999). This theory integrates
affective instruction particularly well, since it addresses three
major components at once (social, ethical, and intellectual).

Universal Principles of Instruction

Are there universal principles of instruction that should be
followed no matter what the specific instructional context is?
Reigeluth and Nelson (1997) described commonly-used “basic
- methods” of instruction, which are scientifically proven
instructional strategies and tactics that have been used
successfully in many different instructional theories. These basic
methods, however, vary from one type of learning to another.
For example, to teach all but the simplest skills, “tell, show,
and do” (generality, demonstration, and practice with feedback)
are basic methods that enhance the quality of instruction.

In recent years, Merrill (2000) has outlined what he calls
“first principles of instruction” that he proposes universally
enhance the effectiveness of all instruction. They include:

*  Problem-centered—Learners should be engaged in
solving real problems.

*  Activation of prior experience—Relevant prior
knowledge should be activated.

PR S
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*  Demonstration—New knowledge should be
demonstrated to the learner. '

e Application—New knowledge should be applied by
the learner.

*  Integration—New knowledge should be integrated
into the learner’s world. :

Such foundational principles are very general and do not
provide detailed guidance to a designer or teacher, and they
should likely be implemented in vastly different ways for
different situations. Nevertheless, the possibility of their
existence for all effective instruction is exciting.

Implementing ISD: Limitations and Opportunities

Instructional theory has been implemented in many settings
to meet the needs of both education and training providers.
However, there are many settings that do not effectively utilize
instructional theory. In this section we describe some of the
reasons for this underutilization and some of the encouraging
leverage points that instructional theory provides that may lead
to improvements in instruction in the future.

Systemic Problems and Incompatibilities

Instructional programs in education and training are systems
within a larger system, such as a corporation, school, or other
institution. Also, the instructional system interacts on a peer level
with other systems within the larger system. If changes in one
system are not coordinated with changes in related systems,
incompatibilities and systemic conflicts are inevitable. For
example, if an academic department in a school decides to
implement a new instructional program that involves using
Internet-based resources through the school network, but doesn’t
coordinate with the information technology department to
determine the effect on the rest of the school network, overload
may result, causing network degradation for them and other users.

Systemic problems may occur due to differences in
philosophical beliefs among stakeholder groups, also. For
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example, in some schools authentic, portfolio assessment was
implemented to replace the traditional A-B-C-D-F grading
system. The students and parents were provided with an
extensive, written assessment that highlighted each student’s
strengths and weaknesses, with recommendations for follow-
on studies. In some of these schools the parents reacted
negatively. Many parents wanted to know their student’s class
rank more than they wanted a meaningful assessment of his or
her performance and needs. As a result, some schools have
switched back to the old way of evaluating students.

Obstacles to Implementation

Besides systemic issues, there are many other obstacles to the
adoption of ISD theories. Two that we will expound upon here
are teacher training and interest, and student assessment systems.

One significant obstacle to the implementation of new
instructional design theories is the lack of sufficient teacher
training and sometimes a lack of significant teacher interest.

New instructional theories are often developed as part of a-

' research program at a university or other research institution.
Rarely does the funding include widespread programs to train
teachers in the field how to implement the instructional theory.
New and promising design theories are developed, published,
possibly debated in the ISD community, and then (too often)
ignored by the key implementation stakeholder, the teacher.
Other times a new instructional program is given to teachers
and trainers to implement, but the teacher or trainer decides to
use only part of the program, or decides to use pieces of several
different (and possibly incompatible) programs.

Another obstacle to significant change in instructional
systems is the assessment system. In education, for example,
traditional assessment systems include letter or numerical
grades, advancement to the next level based upon age and “seat
time” rather than learning, and a concern more for sorting
students than for assessing true learning needs and progress.

- In training, there has traditionally been an overemphasis on
counting attendance and positive trainee reviews as the key

———
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indicators of training quality. In each of these settings, ‘this
reliance on traditional, industrial-age methods of assessment
tends to block the adoption of instructional methods and
systems more attuned to the learning-focused paradigm.

Leverage Points and Catalysts

Even though there are many obstacles to change, there are also
opportunities for change. Next, we will discuss several leverage
points and catalysts that may be used to facilitate the changes
needed to advance the use of instructional theories. They
include technology-enabled or enhanced instruction and new
assessment systems.

Technology-Enabled or Enhanced Instruction

One of the major leverage points is the use of advanced
technology to enable learning-focused instructional theories.
Two areas of technology-based instruction that we will address
here are Computer Supported Collaborative Learning (CSCL)
and online (Internet-based) systems.

CSCL Systems

CSCL systems are designed to enable collaborative learning
among students through the use of computer-based systems
for communication, sharing files and common workplaces, and
other group collaborative efforts (Koschmann, 1996). CSCL
systems have been used in many different educational settings,

- including school-based computer labs, computer-equipped

classrooms, educational field trips, museums and other
informal educational sites, and distance education programs.

One example of a CSCL system that enables new
instructional methods is a system that connects students from
various countries and different schools in a common project
(Siegel & Kirkley, 1998). In this project, each participating class
sent environmental data to all the other classes, and each class
plotted worldwide climate trends. Computer-mediated

communication systems facilitated rapid communication



44 Educitional Technology: Knowledge Assessment

among students and scientists from around the world. New
technologies such as these (computer support for
communication and file sharing) are accentuating the need for
new types of instruction.

Online Systems

Online systems not only support CSCL applications, but enable
other new kinds of instruction as well. One significant leverage
point is the ability of an online system to provide anytime,
anywhere access to instruction that has been customized to
meet the particular needs of each student, including those of
collaboration and social interaction. -

For example, consider an online system designed to provide
instruction in sales techniques for a worldwide corporate
training audience. A well-designed online system can evaluate
the specific training needs of individual students and send them
personalized, individualized instruction (such as web pages)
when and where they choose to learn. An online instructional
system like this enables and promotes several learner-centered
aspects of the new paradigm of instruction: individualization,
self-pacing, and flexible (and responsive) access.

New Assessment Systems

In most educational systems, the student assessment subsystem
is an obstacle to new instructional methods, as discussed
previously in this chapter. However, a différent kind of
assessment system could be a powerful catalyst to foster
information-age instructional methods. The assessment system
is key because it tends to drive the entire instructional (or
learning) process. If it is a performance-based, untimed,
criterion-referenced test, teachers would use.learning-focused
instructional methods to help students to acquire new skills
and understandings. Students would continue to work on
mastering a criterion until they reach the pre-established
standard, so that they would be successful even if they learn at
a slower rate. Clearly, assessment systems have an important
influence on instruction.
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Catalysts like these can help spur the use of instructional
theory for crafting truly learner-centered instruction to meet
the needs of information-age learners.

Design Theory-Easier to Use

Instructional design theory is easier to use than descriptive
learning theory, since design theory provides guidance on what
methods of instruction to use when, rather than describing how
learning happens. While descriptive theory is useful in creating
design theory, it is often very difficult to determine how to teach
according to a particular learning theory, without an
accompanying design theory based on the learning theory.
Design theory provides the practical link between theories
about learning and educational (or instructional) practice. For
example, a learning theory such as schema theory explains how
new knowledge is built into schemata through such processes
as accommodation, tuning, and restructuring (Norman, 1976).
An accompanying design theory, however, will include specific
instructional methods that are most useful for stimulating those
processes, such as providing an “advance organizer” (Ausubel,
1968) or activating a meaningful learning set (Mayer, 1979).

Into the Future

Accelerating and Deepeﬁing

We expect the paradigm shift described earlier to continue,
accelerating and deepening as changes affect all aspects of life.
Contributing to this shift will be advances in the power of
technology, increased access to technology and services, better
understanding of how to use technology effectively in education
and training, and new ways of both instructing and designing
instruction based on the learning-focused instructional theories
discussed previously. The key markers described earlier lead us
to believe that several areas of research and practice are likely to
have a particularly important influence on the development of
future instructional theories: virtual reality, ubiquitous
computing, Web-based instruction, learning and knowledge
objects, multi-channel learning, and knowledge management.
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Virtual Reality

Virtual reality (VR) instructional systems use high performance
computers and newly designed interfaces to provide virtual—
as opposed to actual—experiences to learners. VR systems
commonly use wearable computers and displays in their
attempts to immerse the leaner in an experience as close to
actual as possible. The goal is for the learner to suspend his or
her disbelief and interact with the instructional environment
as if it were real. Potential instructional applications for VR
include those similar to simulations: where the “real” learning
experience is not readily available due to access, expense, safety,
time requirements, or some other constraints (e.g., exploring

the interior of a glacier). Since many applications of VR rely

upon powerful and complex computing systems, we expect
that VR systems will become more prevalent in instruction as
computer technologies advance and become less expensive. As
powerful VR systems become available, more instructional
methods for making best use of them will surely be developed.

Ubiquitous Computing

Ubiquitous computing refers to computing applications that
are so common that they seem to be everywhere, part of the
general landscape of life. These applications may be embedded
in larger systems, often performing their functions without
being noticed at all, as in our cars, for example, and our TV
sets. In schools, computers were once relegated to computer
labs and the library. Now, computers are in classrooms, homes,
libraries, museums, backpacks, and even shirt pockets. And
coupled with telecommunications and the Internet, those

computers increasingly allow access to instruction any time -

and any place. This is placing new demands on instructional
theory, particularly in the form of “on-demand” and “just-in-
time” instruction (see discussion below).

Web-Based Instruction

Web-based instruction has emerged over the past decade as one
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of the most important developments in instructional technology.
Learning “online” will continue to become more common, both
in formal instructional settings and informal learning
environments. Since the early 1990s, the capabilities of the web
have evolved from simple presentation of information to
dynamic, interactive, multimedia presentations and rich learning
environments that facilitate social interaction and enable
collaboration (Khan, 1997). To take advantage of these expanding
capabilities, instructional theory must develop guidance on ever
better ways of teaching and learning that focus on collaboration,
social interaction, and multiple experiences with content to
reshape the learning experience (Bates, 2001). .

Learning Objects

A recent development in education and training places an
emphasis on creating reusable “learning” objects (RLOs, or
sometimes just “learning objects”) and building instruction by
combining RLOs in different ways to meet one’s instructional
objectives (see e.g., Wiley, 2001). Usually, each RLO is designed
to “teach” one complete learning objective and includes
instructional media (text, graphics, animations, etc.), practice,
feedback, and assessment as needed. The Advanced Distributed
Learning (ADL) initiative, sponsored by the United States
government, is coordinating a major effort to standardize the
creation and technical labeling of learning objects so that each is
reusable in as many specific.contexts as possible (ADL, 2001).
The ADL initiative has created the technological foundation that
will enable the widespread reuse of RLOs, but there has been
little emphasis on how best to design instruction using them.
This is a major challenge for instructional theory and research.

Multi-Channel Learning

Multi-channel learning involves the use of multiple channels
of instruction, such as formal school, after-school tutorial
programs, parent-assisted homework, audio or video lessons
on tape, and distance learning media. The goal of multi-channel
systems is to provide the most effective mix of instructional
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channels to each learner (Mukhopadhyay & Parhar, 2001). Some
forms of multi-channel learning have been practiced for a long
time in many cultures around the world, but formal recognition
of multi-channel learning as a legitimate “educational
program” option began only in the early 1990’s. This approach
has been very effective in several large educational programs,
including the INNOTECH program in the Philippines and the
OLSET program in South Africa (Anzalone, Sutaria, Desroches
& Visser, 1995). This is an important approach for instructional
theory to address.

Knowledge Management

Knowledge management is an emerging field concerned with
the management of knowledge in an organization, especially
as it relates to employee performance (Davenport & Prusak,
1998). Knowledge management systems are designed to
identify and capture relevant information (knowledge) from
expert employees, and then transfer that knowledge to those
who need it in order to perform well, quite often the less
experienced employees. One of the most useful functions of
successful knowledge management systems is their ability to
manage “just in time” learning requirements.

Just-in-time Knowledge Management

“Just in time” knowledge management systems specialize in
providing just the needed information (knowledge) at just the
right time to the requestor. For example, experienced
maintenance personnel repairing complex machinery, such as
an airplane, may need just a small amount of very specific
information to complete their task, but they need it immediately.
In a classroom, a student may be struggling to learn a new
complex cognitive skill, such as using the second derivative to
calculate the speed of a particle. A just-in-time system might
recognize a point of difficulty that the student is experiencing
and provide a helpful suggestion or a slight correction, enabling
the student to learn the skill.

Just-in-time systems com}:;lement more traditional training
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systems that provide knowledge “just in case” the student

needs it at some point in the future. Typical classroom
instruction falls into the just-in-case category, but a great deal
of the knowledge may never be needed for actual practice, and
students are typically less motivated for just-in-case instruction.
This has led to the recognition of the value of just-in-time

instruction, and instructional- theory should take this into
account. -

Electronic Performance Support Systems

Electronic performance support systems (EPSSs) area powerful
tool for just-in-time learning. They can provide workers with
just the tight type of information (e.g. conceptual explanations,
steps in a procedure, or past performance data) at just the right
place (e.g. on the shop floor, as part of a computer software
screen, or at the site of an experiment) in just the right amount
and atjust the right time. EPSSs can support levels of employee
performance that may not-normally be possibie due to the.
complexity or sheer volume of information. This is an important
function as many jobs increase in complexity and the volume
of information increases in the Information Age.

EPSSs may be standalone systems or may be embedded in
the performance tool itself. For example, an EPSS may be
designed: to assist teachers in choosing from among dozens of
possible instructional theories and methods. Another form of
EPSS is the “Help” system packaged as a menu selection in the
main software package. : :

Embedded in Authentic Performance |

Knowledge management systems are focused on authentic

practice that is embedded in job performance. One of the main

challenges in corporate training environments is to capture the
corporate knowledge that is distributed (or shared) among the
experienced employees and transfer that knowledge to newer,
less experienced employees. The “communities of practice”

perspectiye can facilitate this transfer of knowledge.

i
|
i
f
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Communities of practice form when people carry out
_ practices in social groups on a regular (and often frequent) basis.
Communities of practice include members with varying levels
of expertise, from the experts, who form the core of the
community, to the novices, who are just starting to learn the
practices of the community (Lave & Wenger, 1991). Sometimes,
instructional designers are asked to “design” a community of
practice. However, communities of practice are complex social
organizations that are not well understood. Much more research
and instructional theory development are needed.

Given the options for a knowledge management system to
use communities of practice, EPSSs, or some other type of
system, instructional theories are needed to help instructional
designers decide which options to use and how to make best
use of each.

Formative Research to Create Design Theory

Given the need to develop a wide variety of additional
instructional theories for the Information Age, we would like to
address the use of formative research to create such theories.
The formative research methodology is a relatively new research
method that can be used to create or improve existing design
theory through testing its application in a specific case. This type
of research aims to determine what methods work well in the
theory, what methods don’t work well and thus need to be
improved, and how the design theory can be improved.

Formative research is a kind of case study research, action
research, developmental research, and grounded theory
development. The underlying logic of formative research,
according to Reigeluth and Frick (1999), is that

. if you create an accurate application of an
instructional-design theory (or model), then any
weaknesses that are found in the application may reflect
weaknesses in the theory, and any improvements
identified for the application may reflect ways to
improve the theory, at least for some subset of the
situations for which the theory was intended. (p. 636)
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In formative research, there are six major steps that the
researcher follows (Reigeluth & Frick, 1999): 1) choose an
existing design theory, or delimit the scope for a new theory; 2)
design an instance (case) of the theory or select a case within
the scope; 3) analyze the case in order to identify what works
well and what needs to be improved; 4) identify improvements
for the case based on formative evaluation data; 5) repeat the
data collection for another part of the case or another case
entirely, to explore -whether the improvements generalize
within the scope of the theory, and repeat the cycle again; and
6) suggest improvements for the design theory based on the
experience of the case. There are variations in these steps
depending on: a) whether the design theory already exists or
is being developed from scratch, b) whether the case is created
by the researcher or is/was created independently, and c)
whether the case has already occurred or is occurring as the
research is'being conducted (Reigeluth & Frick, 1999).

Conclusion

As wasindicated at the beginning of this chapter, instructional
systerrEs design is a field dedicated to helping people to do a
better job of facilitating human learning and development of

“all kinds. This is a young field, and as we evolve deeper into

the Information Age, instructional theories will be needed to
offer guidance for taking full advantage of the opportunities
that new technological developments afford to better meet the. .
needs of individual learners. - : o
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Communication in Education

INGRID DAY

In 1999, the Commonwealth of Learning review of virtual
education concluded that the impact and potential of
educational technology was ‘more rhetoric than reality’. In
COL's follow up study, released two years later in July 2001,
author Glen Farrell found that ‘virtual education development
is a lot more rhetorical’ and also ‘a lot more real”.

That rapid shift in view previews well the difficulty in
trying to pin down the state of virtual at present and (even
more difficult) where it is headed. All one can hope to achieve
is an informed picture of educational technology applications
at present, and to speculate responsibly about where current
trends are likely to head.

The COL authors (2001) assert that virtual education is now
part of the planning agenda of most organizations concerned
with education and training. In developed countries, this
appears to be true - albeit with at times less pedagogical than
bureaucratic clarity. As Farrell says

. this surging interest in virtual education ... remains
largely focussed on ways to use technology to deliver the
traditional educational products (i.e., programmes and
courses) in ways that make them more accessible, flexible,
and cheaper and that can generate revenues for the
institution.
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