New and Improved,
oF JUSt NeW? .

their new technology subsides, will trainers he left with more

than big dents in their budgets?

By DENTSIS L. DOSSETT and LEE J. KONCZAK

kraining technology can captivate

an instructor like an eager kid in

a toy store. T'raining managers—

the ones with true purchasing power are
offered an array of choices today. The
development of low-cost mini- and
microcomputers and software has sparked
adramatic increase in computerized train-
ing. But one must stop and wonder: Does
newer and cheaper necessarily mean bet-
ter when it comes to systems that must
last a long, long time? And will the same
system that works in one training applica-
tion be equally successful for al others?

Effectiveness and efficiency

Training effectivenessisthe degree to
which training objectives are realized.
Such objectives pertain to trainee at-
titudes, learning and job performance.
Training efficiency relates training effec-
tiveness to cost. 1he trick isto achieve
al the objectives at the lowest possible
price.

Computer-assisted instruction (CAI)
frequently is cited as a means of increas-
ing training effectiveness. This belief is
backed by three CAl characteristics: (1)
It istightly structured, stating clearly the
criteriafor "successful learning ; (2) With
CAIl, trainees cannot assume they know
the material and take shortcuts; and (3)
The man/machine interaction involved in
CAIl may be motivating to trainees.
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Relatively little attention, however, has
been given o the cost efficiency questions
surrounding CAl. An exception is a report
on CAIl in Air Force basic electronics
training. Two studies were conducted.
The first compared students of varying
ability levels in aconventional classroom
with asimilar sample of students trained
via CAIl. Although there were no dif-
ferences in achievement scores (training
effectiveness), the CAl group posted a 34
percent reduction in training time (atrain-
ing cost factor). The second study com-
pared very high ability students trained via
CAIl with students using aself-paced text.
The CAl-trained students not only earned
significantly higher examination scores,
but also completed their training in 25
percent less time. The implication of
these two studies is straightforward:
Training efficiency can be increased by
increasing effectiveness, reducing costs
or both.!

Looking past the shine

A recent development in CAl was the
merging of computers with video to create
interactive video programs. Interactive
video permits visual images stored on disk
or tape to be incorporated into CAI train-
ing sequences. Using one or more video
screens, text and animated graphics or
videotaped material are presented to the
trainee through a computer. More com-
plex programs permit written material to
be overlaid directly on the video display.

Recent articles have proclaimed the
potential advantages of interactive video
over conventional CAl. One article sug-
gests that including a visual image
enlivens instruction and improves com-
prehension.? Another emphasizes the

motivational potential of interactive
video, saying it produces greater trainee
involvement and enhances the learning
process.®

These notions seem plausible, but they
have not been verified. To date, no
research has been published concerning
the training effectivenessot CAl versus in-
teractive video. Many questions remain.
For example, are there significant dif-
ferencesin the effectivenessof these two
media in training factual knowledge? If the
training pertained to a supervisory skill,
such as giving recognition for good perfor-
mance, and training effectiveness was
measured behaviorallv (e.g., ratings of
role-play performance using the skill),
which method should be used? These
questions are important not only interms
of instructionah design considerations (of
fecriveness), but also in terms of cost. CAl
itself is an expensive training method.
The incorporation of interactive video in-
volves additional expense that might not
be cost-effective.

Although such criterion-specific
research comparing CAl and interactive
video is lacking, several studies may serve
as a guide in choosing between these or
other instructional methods. Two studies
(King: Lahey, Crawford and Hurlock) ex-
amined the effects of adding graphic-
displays to text-only CAIl programs (see
Table 1).""3 In these studies, training was
concerned primarily with acquiring factual
information. Paper-and-pencil tests were
used to evaluate training effectiveness.
Because the addition of graphics did not
result in significantly higher test scores,
the results suggest that the added cost of
graphics cannot bejustified. In addition,
aprogrammed text isfavored over either
CAIl or interactive video because the lat-
ter methods involve higher costs with no
significant increase in training effec-
tiveness. It is possible that any positive ef-
fects of graphics might have been re-
flected in behavior or performance, but
such criteria were not included in these
studies.

Table 1 also shows the results ol the
Davis and Mount study. This study in-
vestigated the effectiveness of CAl and
behavior modeling for training in conduct-
ing performance appraisals. Behavior
modeling is a training technique that in-
volves: (a) presentation (usually on film or
videotape) of the behaviors trainees are to
learn; (b) mental rehearsal of the modeled
behaviors; (c) practice of modeled be-
haviors; and (d) feedback from atrainer,
other trainees or videotapes of the



Table 1—Training Effectiveness Studies of CAl and Graphics

Study Training Conditions Training Content
King A. CAl text + animated graphics Sine-ratio
B. CAl text + still graphics concept
C. CAl text alone
Lahey, Crawford A. CAIl + still graphics Multimeter
and Hurlock B. Self-paced text (booklets) usage
Davis and Mount A. Control (no training) Conducting
B. CAIl only performance
C. CAl + behavior modeling appraisals

trainee's performance. The Davis and
Mount study results showed that CAl —
with or without behavioral modeling—had
the greatest influence on knowledge, as
measured by paper-and-pencil tests.
However, managers in the CAl/behavior
modeling group showed significantly
more skill in conducting performance ap-
praisal discussions, as measured by
behavioral (role-play) ratings. Further,
employees of these managers expressed
significantly greater satisfaction with the
appraisal system and with feedback inter-
views conducted by their managers.®

A consistent pattern emerges from
these studies. When acquiring factual
knowledge is the training objective, add-
ing visuals to CAl has little benefit.
However, when the objective pertains to
performance or behavior, the addition of
a visual image is beneficial. Graphics, in
most cases, should be used for behavior/
performance training, rather than
knowledge training.

One step further to efficiency

By focusing on the technology
necessary for adequate instruction, expen-
sive frills, which add little or nothing to
training effectiveness, are eliminated.
Faddish techniques and flashy nice-to-
haves should be disregarded. But relative-
ly expensive training technology with
documented effectiveness should not be
dismissed arbitrarily as fad and fancy.
Discussions must be based on whether
the effectivenessgain isworth the added
cost.

With a little ingenuity, substitute
methods may significantly reduce costs
without chipping away at effectiveness. A
programmed text, for example, is much
less expensive to develop and produce
than either CAIl or interactive video.
Therefore, unless there are significant dif-
ferences in training effectiveness, the text
should be used. Expensive, professional-
ly drawn graphics or photographs might
be replaced by having students view the

Results

No significant differences
in multiple-choice test
performance.

No significant difference
in test scores.

Groups B and C had higher
test scores (knowledge)
than Group A; Group C had
higher behavioral
performance ratings (skill)
than either Group A or B.

object itself. In behavior training, the
filmed or videotaped model—usually an
actor following a carefully prepared
script—might be replaced by a well-
rehearsed live model who actually is a
trainer.

There's another way to reduce CAI
training costs. Noting that the student/ter-
minal ratio in CAl istypically 1:1, a 1°83
study investigated peer training, a strategy
in which two students train jointly at a
single terminal. In the first of the two-part
study, student achievement and training
times were compared for: (a) peer instruc-
tion via CAl; (b) individual instruction via
CAl; and (c) conventional classroom
training (see Table 2). The CAIl training
materials were prepared by regular class-
room instructors who were given only
limited training in CAl authoring tech-
niques. The results indicated no dif-
ferences in training effectiveness. This
was attributed to the highly structured
nature of the classroom training. (It was

Table 2—Training Effectiveness Studies Using Peer Training in CAI

Study
Dossett and
Hulvershorn

(Part 1) training

C. Conventional
classroom training

Dossett and
Hulvershorn
(Part 2)

Students of varying
ability levels (i.e., very
low, below-average,
above-average, very

Training Conditions
A. CAI peer training
B. CAl individual

Results
No significant differences in test scores,
individual CAI training time 37 percent less than conventional

classroom; CAIl peer training time 20 percent less than CAIl individual

training time.

high) systematically
paired during training
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time. Peer training time significantly less variable than individual CAIl

Examination scores equivalent regardless of CAl partner's ability
level. Homogeneous pairs of high or above-average ability had
shortest training times. Below-average students paired with very high
ability partners also had lower training times.



44

announcing a
new individual-
ized master of
artsin manage-
ment (with
Thoughtware
PC assessments)

°
wn

QH o

Antioch Inlcrnational's accredited
new degree program offersan alter-
native to the MBA. The program
was created for individual advance-
ment or to meet the management
development needs of business.
Students develop their own degree
plan and work at their own pace,
wherever they live or work.

Thoughtware career planning
and management diagnostics and
assessments form an integral part
of the process, providing self-
diagnosis of strengths, weaknesses
and management style.

Innovation in education. It'sthe
Antioch tradition.

For more information.
contact Dr. Constance Bauer.
Antioch International. Box 1900
Yellow Springs. Ohio 45387.
Call (513) 767-1031.

Circle No. 103 on Reader Service Card

Chicago Chapter National Society
For Performance Instruction
and
Michael MI. Louis School of Arts arid Sciences
National College of Education

Advanced Topics in
Instructional Design

September 30-October 4, 1985

A workshop tot experienced instructional designers
and lraining managers.

IMPROVE YOUR SKILLS IN:

+ Identifying high payoff objectives

+ Selecting evaluation data with
feedback

+ Succeeding with subject matter experts

maximum

Distinguished faculty:

ROGER KAUFMAN, Florida State University
BARRY BRATTON, University ot lowa

W. MICHAEL JALLICK, AT&T Communications
KENNETH H. SILBER, AT&T Communications
Limited enroliment. Optional graduate credit.

Far further information, please contact:

XWONUOXUECT.
Janice G. Keith, Ph.D. OF EDUCATION
National College of Education
2840 Sheridan Road
Evanston, IL 60201

18 86-1986

312/256-5150, ext. 229

Circle No. 123 on Reader Service Card

a military class.) Training times, however,
were affected significantly by CAl train-
ing. In addition to lower training times,
peer training produced more predictable
training times.

The implications of reduced training
time become especially important when
trainees are paid and terminal availability
islimited. The lowered variability of train-
ing time also is important for cost-efficient
scheduling of training facilities.

The second part of the study deter-
mined the effects of pairing students of
varied abilities on training time and stu-
dent achievement. The students were
trained via CAl. They also engaged in off-
line training exercises (e.g., measuring
resistance in an electrical circuit) and took
examinations individually. The study
found that the ability level of one's part-
ner in training had no effect on individual
examination scores. Training times,
however, were affected markedly. So
were student/instructor contact times.
Very high ability students apparently
acted as effectivetutors for below-average
and very low ability partners. This was
proven by very low instructor contact
times.

The study concluded that pairing very
low ability students was beneficial to both
training and instructor contact time. Pair-
ing slightly below-average students, on
the other hand, with very high ability part-
ners saved time without reducing training
effectiveness. Overall, there was a 51 per-
cent reduction in training time. Stu-
dent/instructor contact time averaged less
than two percent of total training time.
Trainee responses were extremely
favorable. One trainee commented, "You
have three people helping you—your part-
ner, the instructor and the computer-
while in the classroom you only have
one."’

These studies tell us several things:

¢ Subject-matter experts, such as
classroom instructors, can prepare CAl
training materials after only minimal train-
ing in CAl authoring techniques. Thus, a
staff of computer experts and educational
psychologists is not necessarily a prere-
quisite for developing sound CAI
programs.

« CAIl isat least as effective as conven-
tional classroom or programmed
instruction.

B Student/instructor contact times of less
than five percent imply greater availabili-
ty of insructors for individualized help.
With CAI, the instructor's role may shift
from classroom lecturer to training

manager, broadening his or her activities
and responsibilities. Students can be train-
ed by a smaller instructional staff-
especially with peer training—thus
decreasing staff salary/overhead costs per
student.

9 Shorter training times resulting from
peer training translate directly into in-
creased efficiency; training costs are lower
and a greater number of graduates qualify
for work assignments in a shorter period
of time.

¢ CAIl makes using remote facilities and
on-the-job training easier. The computers
involved are small and transportable, and
the demands for instructor attention are
low. Decentralizing training sites,
especially, contributes much to the reduc-
tion of training costs.

Neither cutting-edge nor conventional
instruction is the right choice for al train-
ing demands. A close look at the learning
tasks and learner abilities at hand will
reveal the most appropriate, most produc-
tive method for your specific needs.
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