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ABSTRACT

Many organizations are considering adopting computer—based trafning and are now Tnvestigating the
hardware/software market for +the tools to create and implement courseware in their fralning
anv ironments. One problem they face 1s that of altering thelr course presentations from the
+raditlonal c¢lassroom format to that of an Independent structure centered around a computer-based
env [rommant.

At 1ssue are design considerations such as learner control, branching, mastery criteria, remediation,
and others. In fact, most of the design must be redone In order to maximize the instructional
potentlal of +the technology. I+ would appear that such an undertaklng would be too costly In time,
resources, and monsy. But that Is not hecessarily tThe case.

Background conversion, the client and CBT contractor agreed
that the topical structure of the course be [eft

Since +the Instructional efflciency of computer intact. In other words, the exIsting front-end

based tratning (CBT!, with Tts potential adjunct analysis was 1o stand on 1ts own merit and could

media including Interactive video and audlo, has not be changed with r‘especf to the course

become enthusiastically accepted within much of content.

the military training communTty, many current

traintng applications are belng considered for, This imposed restriction served two purposes.

adaptation into the CBT environment. First, it reaffirmed the cllent's position that
the current program was well planned and that

This paper wil] describe the way programs can be enly the medla of Instruction were subject to

restructured from another medium into CBT and revision. Secondly, it was a mdajor cost saver in

highllght the areas that must be converted. As that the analysis phase was greatly reduced In

an example we wil| describs a successfu] *ralining Its complex!ty.

program that was converted from a traditional )

classroom presentation o CBT/Interactive video. Redefinition of learnirg and behavioral

As this topic Is explored, five issues wlll be objectives
cited, namely (i) reassessment of the froni- -

end analysis, (2) redefinition of learning and Although the course goals and desired student
behavloral objectives, (3) media selection, (4) outcomes can remain relatively constant
design and development of instructlion, and (5) throughout the converslon process, learning and
the new and expanded role of the Instructer. behavlioral objectives have +to be modifled +to
allow for new conditions afforded by the dynamics
The tralning program cited here as an example was of Interactive video and audio. The now
2 ten day "survival™ Spanish course taught in a objectives must employ more "resal I[Ifel
traditional classroom format. The ratle of conditions and require more actlive responses from
instructors to students was one-to-three. The the student.
target student populatlion consisted of
professional Individuals with no prior expsrience In addition to modiflcations to the glven
with the Spanish !anguage. conditions of an obJective, It may be necessary
to change the verb of the obJective to better
The training system employed In this case was a deflne the exact student interaction with the
computer based tralning system with interactive system. For example, an objective that requires
videodisc and Interactive audiodisc with student a student to "describe" a specific procedure Tn a
recording capabiiifies. The intent was to supply classroom sefting may be changed o requfre the
a totally Interactive |anguage l|earning student fo "perform" the procedurs in a sTmulated
environment that would gulde the student through env [ronment.
the Spanish l|anguage acquislfion process and, at
the same time, collect and tabulate student One example of an objective modification n the
recerds for the instructor's beneflt. Spanish program was regarding the grammatical
appl ications of the Spanish verbs "ser" and
Reassossment of the front-end analysis Yastar® (equivalent to the English verb ™o bhe™.
The traditlonal approach Invelved +the students
The first task to be accomplished in converting learning the rules of conjugatton and verb usage
any traditional course to CBT Is to modify the and then applying them Tn a varlety of contextual
existing analysis and learning objectives in sftuations in a passive, classroom setting.
order to maximize the power and dynamlecs of the
new media. This task 1s much less complex than The modified objective was not slignificantly
that of performing a full front-end analysis. different from the former obJective except for
somg of the given condi+lons Imposed because of
In the previcusly mentlonad Spanlsh course the dynamics of the media. The significant
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change was In the approach to the Tnstruction in
that +he student was first Immersed [n the
appl Ications of +he rule without having that rule
formally explained. Through repsated,
interactive exerclises Involving llstening
comprehenslion, +the student would learn the rule
through its appllications. The formal rule was
made avallable +o the student as a resource, but
not as the maln foundation of the Tnstruction.

Madia Selectlon

The process of selecting media for Tfraining
appl Tcattons 1s general ly performed through the
use of a2 medla selection algorithm that permiis a
wide varlety of media alternatives. In the case
of programs being redesigned for a new medium,
the algorithm must be redefined to include only
the cholfces that will be avallable In the new
approach. Existing objectives that are not
sultable for any of fhe new media must be
modi fled so that +he given stimull and requirsd
student responses are approprlate to the media.

Media selection for the Spanish program consisted
of complled lists of avallable media and
identifled varlables such as required stimult and
other consfraints. Although I+ was difflcult fo
assign objective weights to each varlable, the
fact that they had been identified allowed for a
more rellable selection process. The list of
media in this case Included computer generated
character sets, computer graphics, motion video,
still video, audlfo wlth motlon video, auvdioc with
st111 video, audlo with computer generated
display (text or graphics) and audio {(recorded by
tThe student) Tn playback mode (see Table 1},

Each stimulus must be considered In such a way as
to determine which device should be used to
present any particuylar output o the student and
what sequencing of that output will be most
effective. For example, 1f a given stimulus
requires a still-frame or freeze-frame video
image and an audf¢e component, the audio must
reside on the audiodlsc rather than on one of the
two audlo tracks on the videodlisec (unless
compressed audlo Ts used}. |f video and audio
need to be synchronized, metion video with one or
both audio tracks should be used. Audlo
corresponding with computer generated displays
can be stored on an unused section of the
videodlisc's second audio +rack or on an
audlodisc.

Since +the dynamics of foreign language
acqulsition Involve multisensorial stimull,
computer—-controlled motton video with
corresponding audio was selected as the primary
medlum for the Spanish program, with computer
generated text and graphic enhancements.
However, if higher resolutlon or speclial effects
not afttainable wlith standard video were needed,
graphlcs would be the primary source along with
audio.

Designing and Devetoping Instruction

With the obJectives redefined and the
Instructional medla selected, attention can be
focused on conceptualizing +he courseware with
its vast potential of presentations and
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Tnteractions. As student interactlon scenarios
are consldered for Implementation, attention must
be given to key Tssues such as learner conitrol,
user friendiiness, remediatlion, embedded helps,
and scoring, +o name a few. Many of these
instrouctional techniques are not available In
[ecture classroams or in textbooks.
should be considered In the design plans when
medla are used that can employ them.

The design phase of The Spanish pragram
Incorporated innovations In Interactive
courseware design and language acquisitlion theory
In an effort to maximize the comprehensibility of
the Spanish messages while simultaneousiy
introducing new vocabulary +o the student.
Although the original course topics did hot
change durfng +this conversion process, the
presentation of the Instruction was designed with
many opportunities for student interaction. All
interactions were based on student comprehension
of the presented materlal. Therefore, branching
within the course was geared to remediate. when
necassary or to introduce new meterial to the
student. : - -

The process of creating a CBT course Introduces a
new +type of *Fraining professional in this
particular environment--the Instructional
programmer, or CBT author. This [s the
Indlvidual whosa skills are necessary to
Integrate the Instruction Tnto the high fech
environment and to meke the medla components come
together In a cohesive del lvery.

The skills necessary for courseware development
include familiarity with the authoring system
being used, a thorough understanding of +the
branching requiremsnts of the instruction, and
knhowledge of student data collection and
refrieval requirements of the course.
The developer takes materlal designed by the
instructional designer and, using the media
selected earller, produces the gproduct the
student will use In hls Insfruction. It Ts at
this stage that the +traditlonal instruction is
truly converted to the new medla,

The new and expanded role of the Instructor

Although 1+ Is clear that good CBT does not
eliminate the need for Tnstructor support in any
particular program, the Instructor's role in a
CBT enviromment is very differemt from that In a
classroom situation. The Instructor becomes a
resource to the student for progress assessment
and for spectflic course content review. In other
words, +he instructor Is a facill+tator of
Instruction rather than simply the primary
dispenser of the Instruction. The Instructorts
tools Include progress reports and other student
and course usage data collected by the CBT systen
itself. The Iinstructor alds the student as a
one~on~one resource when the student encounters
problems.

As mentioned previcusly, the instructor-to-
student ratio bafore the S5panish course was
converted was 1 to 3. The course in CBT format
allows students tfo work on|lIne for about four or
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$ive hours daily with at least one hour of one-
om~cne conversation practice with an instructor.
Assuming that an instructor works with six
separate students throughout the day, the
Instructor/student ratlo has now doubled. I
further research reveals that the Intensive
conversation practice can be Just as effective
with a higher ratic than one-to-one, the
efficiency of thls change will be further
evident.

The Instructor will also have Immedlafely
accessible reports of each student's progress
with the interactive courseware and will be able
+a llisten durtng non-class hours to the studeni's
pronunciation practice previously recorded on the
audlodisc. All of these features will enable the
Instructor to customize his approach wlth
individual students.

Conclusion

The conversion of classroom Instruction to CBT is
a manageable task that is Justiflable for
increased tralning success within an
organization. As well-planned courseware s
Implemented, the short-term benef1ts of higher
efficlency in +ralning delivery and the long-term
+ralning cost benefits will be self~evident.

As +this type of course conversion proceeds, [T
may become evident that conslderable instructor
loyalty to the course in [ts classroon-oriented
form exlists. Therefore, belng fnvolved in the

conversion process may be a rewarding activity

_begain in late summer, 1986.

for the Instructors and very effectlve in
reachlng the student-outcome goals of the
crganization. The high level of particlpation of
the instructfors as subfect matter experts and
advisors to Instructional designers can be a
maJor #factor in thelr acceptance of such a
drastlc change In both the Instructionat
methodology and thelr modified roles in the
computer-based training environment.

In participating In the course design, the
Spanish language trafnling staff was very
attentive to the enticlipated changes Tn the
instructional approach. They were partlcularly
concerned with the degree of [earner confrol to
be embedded In the system. The subject matter
experts indicated key points where various leveis
of optional helps would be needed, As each
instructional component was designed, potentlal
student I!nferactions and difficulties were
considered. This was done to assure that at any
point of +his Spanish course the student would
(1) know his location withln The course and (2)
know the valid Interactive options (key presses,
screen touches, etc.).

Implementation of the converted Spanish materials
This program has
not been specifically created to outdo the
classroom &approach to teaching. I+ should,
however, demonstrate that interactive computer—
controlled media In a holistic, well-designed
+raining program can be extremely efflcient In
mesting organlzational frainling needs.

TABLE 1

Media Usage for Objective:

2.1.4

Glven (1) a poo! of Spanish sentences with audlo and vIdeo context, (2} an cption to see each EnglTsh
translation, and (3) a cholice between the correctly conJugated forms of the verbs "ser" and "estar,"
the student will select the contextually correct verb with a minimum success rate of 80%.

Medla Yes
Computer based system
Engl ish Text X
SpanTsh Text X
Graphles
Videodisc
Motion Video X
Normal speed X
Slow speed
Fast speed
$+11[/Freeze frame video
Audio Track 1 X
Audio Track 11
Audledisc
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