An Introduction to
: Computer-Based Learning

"By ANGUS REYNOLDS

uter based learning
L) is a growing phen-

Comenon both in impact
and in interest. The United
States has provided the
theoretical, technical and prac-
tical leadership for this
worldwide trend in learning.

Most human resource devel-
opment practitioners recognize
the need to become familiar with
the basics of this new tool. Yet,
to some, CBL must be as dlien as
a spaceship. There is a definite
need to demystify CBL, its ter-
minology, technology and en-
vironment, in order to make it
understandable to any HRD prac-
titioner (see Figure 1).

Snapshot of CBL

A learner reports to the
organization's computer-based
learning area. There are other
learners there. They al seem to
be busy and hardly notice the
new learner. There are CBL ter-
minals and other resources such
as audio-visud (AV) and test
equipment. A facilitator
welcomes the new learner, in-
troduces the CBL terminal and
explains how to proceed through
the course. The first activity is a
test. Then the learner reads
some pages of a manual, views a
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videotape and returns to the
CBL terminal to complete a
lesson. One point is particularly
difficult, so the learner makes a
telephone cal to get clarification.
Then there is another test,
something like the first one but
not as long. The new learner
seems to adapt readily to the
CBL environment, and soon is as
absorbed with the materials as
the other learners.

This brief description of a
typica computer-based |learning
encounter provides only a super-
ficial glimpse of what is happen-
ing. An HRD professional must
be able to see more deeply into
the situation and understand it in
much greater detail.

Learning environment

The learner is a member of a
work group that has been iden-
tified for participation in an HRD
program. He or she is scheduled
to use the CBL center for a
block of time (one half-day every
other day).

On the scheduled day, the
learner reports to the organiza-
tion's computer-based learning
center. At first glance, it may
look like the center is over-
scheduled because there are more
learners than CBL terminals.
This is intentional, since some of
the time is spent using other
resources such as the AV and lab
equipment. The other learners
have been in the program for
varying periods of time. As one
learner nears completion of the
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program, another is assigned and
scheduled.

In traditional block instruction,
al learners start and end to-
gether. In a CBL program, a
learner studies only until the re-
quired learning is complete. An
organization's computer-based
learning center may range from
a large facility to single ter-
minals located in work areas. In
cases where |learners are remote
or few in number, or the total
HRD needs are limited, learning
terminals are shipped to work
locations for a period of time
while the employees complete a
planned program. Then they are
shipped to another site.

The learning specialist

The learning specialist role con-
tinues to be important in HRD
delivered through CBL, but not
in the same way as in traditional
instruction. A "facilitator" of
learning performs the most en-
joyable task in the learning
specialist role, working with
other people. Though it may
seem incongruous, CBL provides
the learning specialist with more
opportunity to work with people.
In the CBL environment, facilita-
tors coach, tutor and guide the
learning activities of each in-
dividud learner, taking satisfac-
tion from the increased oppor-
tunity to make a differencein
the working lives of individuals
in the HRD program.

CBL is, by its very nature, an
individua form of learning. For
that reason, there are areas




Figure 1.
Computer-basad Learning Terminology

Computer-Based L earning (CBL)—The "umbrella’ word. CBL includes al of
the activities described by the terms: CAl, CMI and CSLR.

Computer-Assisted Ingtruction (CAl»—The use of a computer in the actual in-
structional process. For the technically indined—CAl is a medium of instruction

that may be applied in appropriate learning situations. Film, videotape and text-
books are also media. GBL, CMI and CBLR are not media.

Computer-Managed I nstruction (CMI}—The management of instruction by
computer; Management includes testing, prescription generation and record

keeping.

Computer-Supported L earning Resour ces—The other supporting elements of
CBL which neither directly teach as CAl, nor perform management functions.
Usually limited to information storage and retrieval (data bases) and instruc-

tional communications.

Hardware—The physical items involved in the CBL process.

Softwar e—The programs written in computer languages that make the com-
puter components of a CBL system work as they should.

Cour seware—The computer-delivered CAl lessons and CMI tests, as well as the
video, audio, texts and other learning resources.

Source: Reynolds, A. Computer-based learning: Deciphering the alphabet soup. Training,

January 1988, pp. 65-67.

where CBL is not the strategy of
choice, for example, when human
interaction is essentia to learn-
ing. The obvious implication for
the role of the learning speciaist
is expansion to accommodate this
new tool.

Computer-managed
instruction

Computer-assisted instruction
(CAI) always directly involves
learning and teaching. Computer-
managed instruction provides ef-
ficiencies through management.
The modes of CMI are testing,
prescription generation and
record keeping. CMI is not yet as
familiar to many as is CAl. This
is not a reflection of its inherent
worth or acceptance. CMI will
eventually become better known
to people in HRD because it of-
fers considerable efficiency (see
Figure 2).

*Testing. Testing isthe CMI
function used to measure the
learner's knowledge o the learn-
ing objectives. It is the founda-
tion of CMI, since it provides the
information needed to prescribe
"learning activities." Further, it
offerslearning efficiency by
evaluating the degree to which
the learner has mastered the ob-
jectives. After the learning ac-

tivities are completed, the
learner is again tested to
measure mastery of knowledge.
Thistest of the objectives
aready identified as important to
knowledge of the subject may be
somewhat more detailed. If the
learner has mastered them, he or
she goes on to the test for the
second module. If he or she does
not, another prescription will be
given which uses different learn-
ing resources.

*Prescription generation. The
test for the first module of in-
struction results in a prescription
o learning activities unique to
individua needs. The prescription
will be based on the instructional
objectives which have not been
mastered. The learner will then
turn to learning resources. These
can include lab equipment,
manuals, audio-visud materias,
instructor conference or CAl ac-
tivity. Each is keyed to the objec-
tives to be mastered to complete
the module. )

Prescription generation, as
stated above, is the key to the
power of CMI. The system gen-
erates an instructional prescrip-
tion for unmastered learning ob-
jectives for each individual
learner. o .

The prescriptions are desgned
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along with the instruction (see
Figure 3). Individuals can be ex-
pected to master different objec-
tives. Each will only study the
materials he or she needs. Each
individual learner is directed only
to those learning resources that
support the unmastered objec-
tive"). This selectivity shortens
the time each learner must
study.

*Record keeping. This CMI
system automatically generates
and stores records of individua
and group progress. The HRD
department is freed from closets
with shelves piled high with old
records and reports. Records can
be seen when, and if, desired.

The records o students or the
entire HRD program can be
printed out as needed. They can
aso be automatically posted to
the organization's HRD or per-
sonnel system. In some cases, the
data are available directly to the
distant corporate headquarters
using the same system.

Computer-assisted instruction
in 9x modes

When CAl is prescribed as a
medium of instruction, it will ac-
tualy be implemented in one of
six modes (see Figure 4).

eTutorial. Tutoria is the mode
most familiar to those new to

[
Figure 2.
Components of Computer-Based
Learning

Modes of Computer-Assisted
Instruction (CAl)

Tutorial
Drill and Practice
Instructional Game
Modeling
Simulation
Problem Solving

Modes of Computer-Managed
' - Mnstruction i
Testing
Prescription Generation
Record Keeping

Computer-Supported L ear ning
Resour ces (CSLR)

Information Storage and Retrieval
Instructional Communications
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CBL. In atutorial, the learner
interacts one-on-one with the pro-
gram. A good tutorial advances
in the same manner as the best
tutor would personally conduct
the process. A typical tutorial
lesson consists of a series of
segments in which information is
presented, and then the learner's
understanding is checked. This
process is repeated throughout
the lesson. Based on the demon-
stration of understanding, or lack
o it, the learner's path continues
to another segment, or the same
information is presented again in

Figure 3.
CMI Prescription Generation

Video
Obj. 1

CAl
Lesson
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a new way. The reinforcement
process provides corrective feed-
back to the learner, who then
proceeds.

A poor tutorial may take a
form called a "page turner." An
objective in designing a good
tuorial isto keep the learner ac-
tively involved in the learning
process.

*Drill and practice. Another
familiar mode of CAl is drill and
practice—the repetitive presenta-
tion of problems to the learner.
In an elementary example, the
learner is asked, "How much is

eight times eight?' When the
learner responds to the question,
another is presented, such as,
"How much is nine times nine?"
After a given number of prob-
lems has been presented, the
learner isinformed of the num-
bers of questions answered cor-
rectly and incorrectly. This is not
the only form of drill and prac-
tice. In HRD, drill and practice
technique is used successfully
with much more complex subject
matter.

eInstructional games. Instruc-
tional games are a valid and pro-
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May 1983



fessional method of stimulating
learning. They are well accepted
by instructional technologists.
Unfortunately, the term "game"
is associated with frivolous activi-
ty. An instructional game is not
necessarily recognized by the
learner as a game at dl, and it
need not be frivolous. While in-
structional games often do con-
tain an eement of entertainment,
the point is that learning while
playing is, nevertheless, learning.

*Modeling. When the CBL
system is used to represent
another system or process, it is
called modeling or simulation.
The learner can change values
and observe the effectsdf the
change on the operation o the
system. For example, consder a
population model. The learner
can manipulate the demographic
variables, such as infant mortali-
ty, birth or death rate in the
model. The modd calculates and
displays the results that such
changes would create, if they ac-
tually took place. The learner can
observe the effectson the
population over a period of time.
A population modd might be
used in learning the techniques
of planning. The essentia dif-
ference between modeling and
simulation is the degree of
realism. Modeling usualy implies
that a realistic representation of
the system modeled is either not
attempted or impossible. The
population model just described
Is one which is accurate but does
not lend itself to arealistic form
of representation.

*Simulation. Representation of
a system, sub-system, situation
or device, with a degree of
realism, is called smulation. The
simulation mode enables learners
to learn the operation of equip-
ment without damaging it or
harming themselves or others.
Simulation can be done manualy
or in hybrid form, using both
manual and computer methods.

Simulation is possible with a
number of different levels of
fidelity. It is possible to do some
HRD simulation without a com-
puter. However, the speed and
complexity inherent in smula-
tions prevented its use, as a
practical reality, for most HRD

Figure 4.
CBL-Rdated Characteristics of Adult Learners

The rate of learning varies between individuals.

Adults enter the learning situation with considerable previous experience and

learning.

Individuals have different learning styles and preferences.

Individuals may have a variety of goals for learning.

Adults need to feel confident that they are learning what is needed to meet

their own goals.

Source: Knowtes, M. The adult learner: A neglected species. Houston: Gulf Publishing Co.,

1979.

organizations, until the availabili-
ty of computing power.

Simulators are very expensive,
specid, single-purpose (com-
puterized) instructional devices.
They are typified by smulators
o aircraft flight decks or nuclear
reactor controls.

In an dternative form, the im-
plementation of "part task"
smulation on a CBL terminal is
a proven technique for HRD. For
example, since the entire instru-
ment panel of a modern aircraft
is 0 complex, a CBL terminal
cannot represent dl of it at once.
Instead, the CBL terminal
simulates the aircraft's systems
one at atime. The learner can
master each of the systems in
turn. Then, when the learner
enters the big simulator, time is
not wasted learning. The
simulator time is spent
demonstrating mastery and gain-
ing experience operating the en-
tire aircraft system.

*Problem solving. Problem
solving is not used extensively in
HRD, outside data processing
training, even though it has good
applications in math and science
instruction. Problem solving in-
cludes use of the computer itself,
by the learner, as a tool to solve
a problem. As computers become
a more common tool on the job,
we may see greater use o this

mode.

The CAI lessons developed
using any o the five modes”
become "learning resources.”

These are then used by the CMI
component of CBL.

Computer-supported learning
resources

The typical computer-supported
learning resource (CSLR) is a
data base or source of informa-
tion. Such a resource requires
that the data exist, and currently
there are no development tools
for the implementation of a
resource in HRD.

One aspect of CSLRs s com+
munication. Communication is
possible among users of alarge
or smal network. The network
can be used by learning
specidlists to exchange informa-
tion between learners and a
remote subject matter expert.
Learner and instructor comments
and notes can be recorded for
later use. Files can be used for
sharing information among users
having similar interests. In-
dividuals and groups can ex-
change notes.

The adult learner-heart
of CBL

Learners, as a whole, seem to
appreciate the way CBL handles
their learning: as adults. It can
make an effective contribution to
nearly any HRD program
because it is inherently compati-
ble with adult learners. It
handles instruction in a highly in
dividualized way. It provides a
very close match with what we



know about adults in learning
situations (see Figure 4).

The idea that computer-based
learning is compatible with adult
learning characteristics is not
theoretical. It is supported by
research, as well as by practical
evidence that it works. Results of
an analysis of more than 75
studies showed significant gains

in achlevement and positive
attitude.* Most important for
cost-effective programs, learning
time was reduced by 25 to 50
percent!

The adult learner sees CBL as
far less threatening than school
and classroom experiences in
general. Individualized CBL is
able to deal with heterogeneous
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groups far better than does
classroom instruction. In CBL,
the person who can progress
rapidly does so and is not forced
to mark time while the instructor
tries to present material on a
level suited to most of the group.
Others, who would not be able to
keep up with that same presenta-
tion, proceed at a pace they can
handle. The economic advantage
of this approach has been
demonstrated at United Air
Lines.?

Conclusion

CBL is a growing phenomenon
with strengths for use in HRD.
It can be expected to debut in
more organizations each year.
Since CBL offers glamor as well
as important strengths, it might
be tempting to tack a CBL ele-
ment onto one’s next HRD pro-
gram. Simply adding CBL to a
conventional HRD project would
not be a wise way to start. Con-
sideration for, and application of,
its strengths is absolutely essen-
tial. Otherwise, it will only add a .
cost.

Computer-based learning is a
modern, technology-based tool,
but it is not a sophisticated one.
No magic or mystery is involved.
Alien meatis "foreign or
strange." CBL is certainly not
foreign and remains strange only
if you make it so.

The bad news is that CBL is
not a panacea. Success with CBL
comes from intelligent applica-
tion. It must be used in situa-
tions where it will produce an
overall outcome that is preferable
to that which can be obtained
with conventional methods. The
good news is that there are many
such opportunities. n
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