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Interactive

Means
Active
LEARNER INVOLVEMENT IN CBT

.

Jesse M. Heines

tive, to design sequences in
which their programs pause to accept
student input and then use that input

finds many degrees of interaction in
today’s CBT programs. As Donald

action in today’s most popular pro-
grams is pressing the space bar or the

Copyright

- 11 CBT developers strive to -
Amake their programs interac-
to determine what to do next. But one -

Cook has pointed out, the major inter-

return key to go on to the next dis-

play. (““CBT’s Feet of Clay,” Data
Training, November, 1983.) Even in
a program which boasts on its pack-
age that users ‘‘often’’ describe it as
“by far the best computer-based train-
ing for the IBM PC we’ve seen,’’ one
of my colleagues found that of the 309
interactions in the entire course, 224
(over 72%) involved nothing more
than such electronic page turning.
Why is there so little meaningful

most cases the cause is clearly not a
lack of programming skill, but it may

interaction in these programs? In-

certainly be a lack of programming-
care. The problems also may be
caused by a lack of training in instruc-
tional design or simply by a lack of
creativity. Whatever the reason, CBT»r
without meaningful interaction is
neither instructionally nor financially
justifiable. The development of qual-
ity CBT demands attentiveness to the
prmmples of interactive instruction,
creativity in the design of interaction :
strategies, and a recognition of the
craftsmanship required to develop

quality materials in any medium. ~:

(c) 1985 by Weingarten Publications, Inc.

Reprinted with permission.



Considering Your Audience

The first step in any instructional
design process is to consider your
audience’s background and other dis-
tinguishing characteristics. These
characteristics have a number of
implications for CBT interactive de-
sign, perhaps the most important of
which involves typing. If your stu-
dents are experienced typists, ‘they
may have no special problems in en-
tering free-form responses to ques-

tions posed in a course. Without such
experience, the complex keyboards
found on most of today’s microcom-
puters can easily become-a source of
significant student frustration.

Since courseware developers can
seldom change the hardware of their

.CBT delivery systems, they must de-

sign their interactions to minimize

‘the effort needed to convert the con-

ceptual responses that students for-
mulate in their heads to the physical
responses that are needed to com-
municate with the computer. If stu-
dents are non-typists, for example,
one might prefer common multiple-
choice questions to free-form re-
sponses that require extensive typing.

Two specific design strategies can
be useful for simplifying student re-
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sponses to multiple choice questions.
First, label the response alternatives
with numbers rather than letters. If

you have four alternatives, for ex- :

ample, non-typists will find it much
easier to find the 1, 2, 3, and 4 keys
along the top row of the keyboard
than the A, B, C, and D keys scattered
around the keyboard. This strategy
breaks down, however, when the al-
ternatives are numbers themselves.
That is, you would not want to pre-
sent a question this way:

What is the decimal equivalent of
binary 000101107

1. 12

2, 22

3. 24

4. 44

fiudience fingle

™ -

| he most meaninaful way for this program to help you
earn to address your asudience is for the computer to
ouide you as you work through the first two writing

staps.

Think of ohe of your recent writing tasks or make up

a hypothetical one,

CGHSIDER YGUR RUDIENCE

FOR THE PROPER ANGLE

First, determine who will be reading your work.
Will you be writing 1o a s/mgle or to mu/Fi pfe readers?

# Your response: B multiple

Figure 1. Students interact with the program immediately by specifying whether
they wish to write to a single or to multiple readers.

?




It would be better to present only the
stem of this question, leave out the
multiple choice options, and allow
students to type their answers exactly.
as they formulate them.

Third, consider eliminating the
need for students to press the RE-
TURN key after pressing the number
or letter indicating their choice. This
strategy makes interaction much fast-
er, but has drawbacks as well. First,
it doesn’t allow students to correct
mistakes, a characteristic that may be
acceptable in a tutorial situation but
is usually not acceptable in a testing
one.

Second, experienced students may
press the RETURN key out of habit,
and this extraneous key press may be
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read as a blank response to the next
question. This problem can usually be
corrected by clearing the input buffer
just before a response is expected (ef-
fectively canceling ‘‘type-ahead’’).
This action corrects a number of prob-
lems encountered by naive users but
can be frustrating for more experi-

tions of your audience and the results
of developmental tests.
Responding vs. Answering

One of the major barriers to creative

interaction strategies is the outmoded
concept that CBT evaluates each stu-
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Hultiple Keaders

WRITING TG MULTIPLE RERDERS

# Listup to 8

readers below. Vou may type actual

names or some tlassification of reade s such as

"engineering management."

Press Tae befwecsh ook

entry; press @8 when done.

b

George Washingto
Abraham meol'n
John Kennedy
Franklin Roosevelt
John Rdams
Herbert Hoover
Howtard Taft
Teddy Roosevelt
Dmaht Eisenhower

Figure 2. Here, students enter their own list of readers. The program does absolutely

no evaluation of these responses.
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enced students. You must make your|
design choice based on considera-|

‘CONTINUED FROM PREVIOUS PAGE

dent response as either right or
wrong. This concept is an artifact of
CBT’s programmed learning roots
and has little relevance today. Most
of today’s best CBT programs contain
relatively few evaluations in the tradi-
tional sense, because the subject mat-
ter is too complex for a single, dis-
crete response to :be judged either
100% right or 100% wrong. The ap-
proach that these programs take more
closely resembles a laboratory than a
classroom. They present material in
a problem-solving or simulation
framework and allow students to in-
teract with it or practice using it until
they feel comfortable with its basic

[tenets and structure.

Consider, for example, how you

‘|might go about designing interactions

for a course on business writing. (The
examples that follow are drawn from
Sharpening Your Executive Writing,

Ja CBT course developed by Socratic

Software for and in conjunction with
K] Software, Inc., of Phoenix,
Arizona, © KJ Software.)
Writing is a complex skill, subject to
considerable variations in personal

‘| style, but a number of basic principles
|apply when writing in the business

world. Rather than presenting these
principles and quizzing-students on
their abilities to recite them, you
might lead them through the applica-

|tion of these principles as they write

a practice report or memo.
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RANKING RERDERS

fluitipie Readers

When writing to multiple readers or a single reader with
augiliary recipients, the readers should be ranked in
order of importance to help you target your words.

# Your readers are listed below. Use the 3 and ¥ key
to highlight each one and then type a rank number
(1" = most important). Press 88 when done.

Rk Reader

1 George Wiashington
- Rbraham Lincoln

John Kennhedy

JOhn Hdgi-l-ls

Herbert Hoover

Howard Taft

Teddy Roosevelt
Dwight Eisenhower

Figure 3. Students move the highlight from one name to the next by pressing the

up and down arrow keys.

As in designing instructional pro-
grams, the first principle of business
writing is to consider your audience
for the proper angle. The first display
in this instructional sequence is
shown in Figure 1. Students interact

with the program immediately by
specifying whether they wish to write
to a single or to multiple readers. This
answer is, of course, neither right nor
wrong, but the program branches to
different instructional sequences for

each response.

For multiple readers, the instruc-
tion continues with the interaction
shown in Figure 2. Here students en-
ter their own list of readers. The CBT
program does absolutely no evalua-
tion of these responses; students can
enter gibberish as well as valid data.
If gibberish is entered, successive in-
teractions will have little meaning.
The design assumes, however, that
students are self-motivated and that
their own lists, no matter how ill-con-
ceived, will have more relevance than
any list the program could have
supplied.

Manipulating vs. Creating

Both interactions discussed above
required the students to create re-
sponses by typing at the keyboard.
Another strategy is to let students
manipulate data already entered or
supplied by the program. This strat-
egy is used for the next topic present-
ed in the writing course, in which
students are asked to rank their read-
ers in order of importance.

The display for this interaction is
shown in Figure 3. The readers are in-
itially listed in the order in which
they were entered, with one high-
lighted in red. Students move the
highlight from one name to the next
by pressing the up and down arrow
keys. Pressing a number key causes
the highlighted name to move to the




corresponding position in an animat-
ed fashion. In Figure 3, a student has
highlighted ‘‘John Adams’ and
pressed the ‘2’ key. ‘‘John Adams”
|makes his way up the list until he
rests in the second position. Other
names are erased as the highlighted
name moves, but they are restored
after the animation is complete.

After the readers are sorted, the in-
struction explains that readers in dif-
ferent jobs read differently; managers
look for specific conclusions and rec-
ommendations, general professionals
concentrate on the body, and special-
ists focus on details. The program
asks whether the reader ranked at the
top of the list is a manager, general
*|professional, or specialist. It then
branches to one of the three displays
_[¢similar to that shown in Figure 4) ac-
cording to the answer.

Here students interact with the pro-
gram by indicating those issues in
which their readers are interested.
The program presents a list of the po-
tential issues and allows students to
move a corresponding ‘X'’ for each
issue into either the “Yes’ or the
““No’’ column using the arrow keys.
Like the sorting routine, this interac-
tion strategy involves manipulating,
rather than creating, data. The advan-
tage of this approach in the writing
course is that it allows students to
consider and respond to a large num-
ber of audience parameters without
excessive typing.

Badeessing Woure Audisnce

Readers’ Interests

DETERMINING READERS’

INTERESTS:

HEHAGE]

Listed below are typical issues in which managers

are interestad,

% Use the € and ¥ keys to move the Xs into the
appropriate columns to indicate your readers’
interest in each, Use the & and § keys to move
the highlighting bar. Press TR when done.

Issues

What is its significance?

Is it a major technical advance?

What is the profit picture? ,
fAre we complying with gov't. regulations?

Is there an effect on company inage?

ilhat actions shoyid we tage?
Liho chould take thas {

VI A dn

Figure 4. Here students interact with the program by indicating those issues in

which their readers are interested.

Pointing vs. Typiﬁg

Virtually all of today’s CBT materi-
als are delivered on video displays.
One of the advantages of this technol-
ogy is that it allows students to inter-

act with the material by pointing as -
well as typing. Light pens—even in-
expensive ones—have been around
for a long time, but Apple Computer’s
introduction of its MacIntosh line has
practically made *

mouse’’ a house- -
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"hold word. Some herald the mouse
(or one of its related devices) as the
end of the keyboard, while others see
its usefulness in only specialized ap-
plications. Whatever your stance, you

* should not overlook the degree of in-
teraction that can be achieved in CBT
by asking students to respond by
pointing to an area on the screen
rather than typing.

If screen-pointing devices are not
available, pointing interactions can
still be implemented by teaching
students to use the arrow keys and
move a cursor in word processing
style. This strategy is used in fhe
writing course in a number of forms.
For example, the exercise in Figure 5
follows a brief explanation of para-
graphing guidelines. Students move |.
the cursor (the rectangular block
highlighting the “T’’ on the third

- line) with the arrow keys and press

the RETURN key when it is pointing
to a word they think should start a |
new paragraph. If the cursor indicates
an appropriate paragraph point, the
word is highlighted. If not, the
message shown at the bottom left of

. Figure 5 appears.

Another application of this strategy
is shown in Figure 6. Here students
are asked to point to the correctly

Paragraphing

‘&ig Editing for Con

When it comes to training programs,
union and management are not on the same
wavelength. ﬁﬁai is the apparent con-
clusion of a study by the Arthur 0.
Little organization. "In a January
survey of U.5. business egecuiives,
than 173 of those poiled sing!ed out
training as a matter of vital impor-
tance," the report said. Vet retraining
has surfaced as one of the top coilec-
tive-bargaining ioni mong wunioen
lesders. 1T i ason is auto-
mation in both P i nd office
The UAW, currant ) Fing with
was one of the first i ie insi
that retraining i avaitabl

Fhe Boston Rlobe

Move the
cursor to the
first letter
of each word
that should
begin a new
paragraph &
press 0.

Ho, that's
noF & Qoad
PEFIGPT LI il
DOInY. July 38, 1884

Figure 5. This exercise follows a brief explanation of paragraphing guidelines.

“spelled words in a group of correct
and incorrect words. If they point to
a correctly-spelled word, the color of
the word changes from white to blue.

CONTINUED ON NEXT PAGE

CONTINUED FROM PREVIOUS PAGE

If they point to an incorrectly-spelled

| word, the color changes from white

to red and a message like that shown
at the bottom of Figure 6 is displayed.

One of the advantages of the point-
ing strategy in these exercises is that
the students can point to the para-
graph points or correctly-spelled
words in any order. The interaction
is far less restrictive than one which
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SPELLING

Spelling

The best way to solve snellmu problems is, of course,

TN\

means that no more than one display
should be necessary to explain what
students are expected to do in any one
exercise. If more than one screen is
L necessary, the interaction should be
one which will be used a number of

|times throughout the course.

‘Directions for interactions should

| be integrated into the main flow of the

to yse a dictiohary, Some ms<nnlhng< arn S0 lnnralnﬂd

2 =0 20, instructional material. If, for some
however, that you never think to look

reason, this cannot be done, I do not
recommend lumping all the direc-
tions together in a module on ‘‘how
to take this course.”” Such modules

them up. Luckily,
most modern word processors how include apemnq
checkers. The be:P ohes aven check huphenation.
Without a word processor, you must simply be carefyl
to remaih aware of words you often misspell.

# Try picking

out the correcs/y spelled words below by
usihg the arrow keys of our mini word processor to
move the cursor and pres
correcysy spelled word. Press @ 8 when done.

sing O when it indicates a

acejye
hajre
occured
procede

changeable
accomodate
similar
dependent

accasionally
indispensibfe
maintenance
transfered

7o, acheite shousd be achiete

Figure 6. Here, students are asked to point to the correctly spelled words in a group

of correct and incorrect words.

requires students to answer a series of
questions.

Maximizing Learning
The only danger in making course-
‘'ware overly interactive is that highly

complex interactions can interfere
with the students’ abilities to focus on

the subject matter. My general phil- }
osophy is that students shouldn’t |

have to take a course in how to take
a course! In practical terms, this

usually detract from the subject mat-
 ter focus, but they can sometimes be
effective if they are kept very small.
Of course, extensive on-line help
should be available at all points in
case students don’t know what to do

{ next.

Many studies have shown that ac-
tive learning experiences yield great-
er achievement and longer reten-
“tion than passwe ones. In CBT,
active learning is synonymous with

] interaction. DT

| Jesse M. Heinés, Ed.D., is an indepen-

dent consultant based in Chelmsford,

‘| Massachusetts. He develops custom

CBT programs and provides training;
and consulting on CBT courseware
development. Dr. Heines is also an
assistant professor of computer
-science at the University of Lowell in’
Lowell, Massachusetts, and is the
author of Screen Design Strategies for

Computer-Assisted Instruction.




