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I .  I N T R O D U C T I O N

t

In March , 197Li , the commander of the Air University

( A U )  of the Air Force ordered an invest igat ion in the uses
of advanced technology in extension education. The goal was

to find a method of reducing revision time and improving the

instruction of some 370 extension courses with an annual

enrollment of 310 ,000 students . An appointed interdisci—

plinary committee of specialists in education , psychology ,

and computer science decided upon a pilot project which would

investigate the use of computer—based education ( C B E )  in
• Career Development Courses (CDCs). CDCS are extension courses

taken by airmen while on the job to upgrade their training.

Since CDCs were written by authors from the Air Training

Command (ATC), a cooperative AU/ATC projec t was proposed .

In Au gust , 19711 , the commanding general of ATC was briefed

on the project and gave it his approval .

The CDCs were prime candidates for a project which was

to show improvement from the application of modern technology.

Once wr i t ten , the CDC manuals were published and distributed

t o the f iel d by the A U .  Because the me di um of paper is use d
an d because the m a n u a l s  were di str ibute d throu ghout the A ir
For ce , rev isions in texts  are cost ly an d slow , taking about

six months to reach the field. The use of an extensive

computer—based network could reduce the turnaround time in
revision and distribution to the length of time it took to
make the revision. In the case of the simplest sorts of
revis ions , a change could be available to CDC users in less
than a minute.
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‘l’he f o l lo w i n g  three CPF sys tems were se leete(1 for the

p roj e c t :
1~ T ime—Shared  In t e rac t i v e  Comp ute r—Con t ro l l ed

Information Tel evision (TTCCIT) , a t e l e v i si on
based system developed by Fri rTham Vot ing t ln jv e r—

• sity and the ~‘itre Corporati on.

2)  Programmed T .og ic for Automat ic  Teaching Ope r—
ations (PLATO) , a lar ge CFE system serv ic ing

M a bout lO Pfl terminals located throughout the

United States with a large computer at the
H Univer sity of Illinois.

‘
~~) Lincoln Terminal System (LTS) , a microfiche

based teaching machine system developed by Lin-

coln Laboratories at the Massachusetts Insti-

tute of Technology .

The goal of the project was to determine whether one of these

systems was sufficiently more attractive than textbooks to

justify exploring the purchase of an economical CD F system

for delivery of the CPC wherever appropriate.

Refore the project got underway the use of LTS w as
dropped because of high costs. Thus , in addition to the

objective of investigating the possibility of using CRE in

CDCs , the project became a comparison between the PLATO and
‘ ICCIT systems. So far as is known , the projec t at AU is

the only one in which the two systems were compared side—by—
side , teaching to the same objectives , and being staffed by

comparably qualified staffs. This report focuses on compar-

ing the two systems based on the experience gained at AU.

The information for this report comes from three major

sources:

1. The final evaluation report of the project by

the director (Hines , 1976),

2 .  An extens ive interv iew with the project officer
of the AU project ,

-

~ 

~~~~~~~~~~~~~~~ --— - ~d4
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• 
~~~. The personal experiences of personnel from the

Computer—based Fducation Research Laboratory who

conducted the initial PLATO training at AU and

acted as programming and instructional design
• consultants for the duration of the project.

• Additional information has been obtained in a telephone

interview with an employee of Courseware , Inc. which was the

agency responsible for the initial training of the members

of the project using the TICCIT system.
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I I .  TIl E TICCIT AND PLATO SYSTEMS

A brief description of a few relevant characteristics

of both CBE systems will suffice to give a background for a
• discussion of the Maxwell project. The most basic of these

are the factors motivating the design of each system. These
• factors along with pedagogical prejudices built into the sys-

tems determined the type , as well as the manner of develop-

ment , of CBE materials on each system.

A good comparision of the two systems may be found in

Bunderson and Faust (1976). Readers wishing a more exten-

sive description of the PLATO system should refer to the art-

icle by Sherwood and Smith (1976) and the bibliography of

Lyman (1977). The MITRE Corporation (19714 ) provides a
• detailed overview of the TICCIT system.

The TICCIT system. The TICCIT system was designed with

the intent of becoming the first of a new generation of cost—

effective CBE systems (MITRE , 19714, p. 4)• With this intent

the system was tailored from the start to cut the costs

associated with CBE systems. One way in which this was done

was to base the system on off—the—shelf hardware components.

These components were selected for their low v~ost in 197 1 and

• their costs have diminished since then (Bunderson and

F a u s t , 1 976 , p. 72).

A lso , at the outset it was recognized that CBE course—

• ware is very expensive. In an attempt to minimize this cost

as well as to prov id e a good env ironment for CBE author ing ,
the deli ver y and auth or in g components of the TICCIT system
were separated. While it is possible to author on— line , the

TICCIT system is optimized towards instructional delivery.

The authoring is carried out by filling out paper forms. At

a la te r t ime , the information contained on these forms may be

entered onto the TICCIT system by packagers using similar

formats on— line. In this way, authors , who are not likely to 
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come to the task of CBE lesson writin g with programmin g

• skills , are spared from the complexities of’ programming.

~oreover , even the packagers are spared of this task.

Finally, the TTCCTT system uses a system—implemented

learning strategy. This strategy provides that the “students

must be given a chance to use learning strategies that they

develop themselves and must be free to accept or reject any

strategy advice ” (Faust , 19711 , p. 95). This “learner control”

strategy is incorporated into the forms that the authors and

packagers use. Thus , the authors are further relieved of the

responsibility of deciding what learning strategy is most

appropriate to their subject matter.

An early goal of the designers of the TICCIT system was

to develop a way to author CRE materials that would result

in uniformly high quality lessons in an efficient manner .

The fact that the TICCIT lessons would all use the learner
- control format would at least give the lessons a uniform

quality. (Steinberg (1977 ) gives a summary of the research

to date on the effectiveness of the learner control strategy.)

The adoption of a single lesson strategy also promotes effi-

cient lesson production since the authors do not need to
• invest an effort in designing for each lesson the strategy

that is most appropriate to the the subject matter and

intended audience. The liberation of those directly asso-

ciated with the lesson production from the complexities of

programming also contributes to efficient lesson production.

For the task of courseware production , the TICCIT system

planners provided a blueprint of production team that could

best carry out the activities associated with this task
• (Bunderson , 1 9711). The team cons isted of an instru ctional

psychologist , an instructional design technician , an ev al ua-
tion technician , one or more packaging specialists , and two

to four subject matter experts. The responsibilities , and

hence the requisite qualifications , for each position on the
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development team are precisely defined. With the exception

of the subject matter specialists and the packaging special—

• ist , the team is composed of personnel trained in various
• - aspects of instructional psychology. Runderson (19714) posits

five week cycles for the production of all lesson components

and graphic displays. Of this time , 2 to 3 weeks are for the

preparation of the main content , and 1 to 2 weeks for the

packaging with the final two weeks being used for review and

revision .

The PLATO sys t em.  A lthou gh the PLATO IV sy~~ em was also
designed with cost considerations in mind , it bears very

little resemblance the TICCIT system. Instead of basing the

PLATO syste~i on off—the— shelf hardware components , t he PLAT O

system ’s design was based on the premise that “the technology

of the 1960s was not capable of making a significant and

economically practical contribution to the nation ’s educa-

tional program ” (Alpert and Bitzer , 1970 , p. 1583). Instead

it was proposed to make use of recent developments in large ,

high—speed computing machines and novel , high performance

graphics terminals which would be relatively inexpensive when

mass—produced to construct a large— scale system of as many as

14000 terminals (Ibid., p. 1587). It was hoped that by cre-

ating a facility capable of delivering CRE materials to a

large audience the high cost of lesson development could be

shared by enough users to make such development cost—effective.

A goal of the system designers was to provide the edu-

cational community with a CBE software system “for organizing

various teaching, testing, or research strategies ” (Ibid.,

p. 1587). Thus , the TUTOR language was developed for the

PLATO system which enabled CBE lesson writers to design their

instruction to suit virtually any instructional approach .

flecause TUTOR provides so many capabilities for CBE lesson

writers , it is a complex language. As a result , lea rn in g to
program TUTOR and actually programming a satisfactory PLATO

—~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ —-‘— ——~~~ 
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lesson has become in some environments the most lafor inten—

sive aspect of PLATO lesson development. This has been

V observed particularly in courseware development projects

which did not have access to previously trained programmin g

talent (Himwich , 1977).

In summary , the emphasis in designin ’ the PLATO system

was to provide a highly versatile facility capable of sup-

porting a variety of instructional strategies and courseware
production efforts. For this reason , PLATO users may choose

the manner in which they produce their CBE lessons. In fact ,
a wide variety of CBE lesson production method s have been

- used with success on the PLATO system. The spectrum of these

• methods of production has the single author doing the
instructional design , programming and formative evaluation to
teams of several people divid ing the tasks of lesson devel-

opment among themselves according to some plan.

___________________________ • ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ • •• - -~~~
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III . PROJE CT DESIGN

Structure

The major goal of the AU /ATC CBE project was to evaluate

the use of CBE for the CDCs. A secondary objective , however ,

was to determine which of the three media was the most

• e f f ec t i ve  in delivering the CDCs . Consequently, it was
decided to implement the same two CDCs in each medium. The

F Food Service Specialist Course (62250) and the Materiel

Facilities Specialist Course (614730) were selected for this

purpose. These courses were to be redesigned and implemented

separately in three different media ——programmed texts ,

TICCIT lessons , and PLATO lessons.

The lessons for each medium were to be written by three

separate teams sharing a grou p of subject matter spec ialists.
Each team included its own authors and programmers who were

responsible for casting the subject matter into forms suited

to the delivery medi a. To insure a valid compar ison amon g
the three media , the qu ali fic ations of the three staffs were
approx imate ly equa l. For the same reason , the levels of

funding for each medium were equivalent wherever possible.

In addition to the three different media being consid-

ered an d the two courses, the var iable of student aptitudes
was to be observed. For the purposes of the project , stu d-
ents were to be div id ed into thi rds based on the A ir Force
Qual ificat ions Tests (AFQT).

Objec t i ves

The specific objectives of the project are given in
H ines (1976) as follows:

To determine the relative performance on VREs
[Volume Rev iew Exam inat ions], CEs [Course Exam in—
ations], and SKTs [Spec ialty Knowledge Tests] of
stu dent s w ho have ta ken the conv ent ional har d co py,

j
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TICCIT and PLATO versions of the two selected
courses.

To determine whether the updating of the CPCs (in
two selected courses) can be accomplished more
effectively and efficiently with a CAl approach
than with conventional approaches.

To determine whether the material in two selected
courses can be effectively and efficiently pre-
sented without the use of hard copy text.

To determ ine whether student att itudes towar d GA l
• ill remain positive during the courses of
instru ction.

To determine whether selected individual differ-
en ces ar e more  or less adequa te l y ac commo d ated when
a CAl approach is used as opposed to a conventional
approach.

To determ ine whether curr iculum develo pment ,
programming, etc. , can be effectively accomplished
by ATC/ECI I.Extens ion Course Inst itute] personne l .

To determ ine whether CA l cour seware w ill demand
more or less manpower and time to prepare and
maintain and administer than will conventional
extension coursew are (Hines , 1976 , pp. 7—8).

iiL~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -
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IV . HISTORI CAL SUMMARY
pl

The authors and programmers arrived at Maxwell AFB in

late Apri l , 1975 . A delay of more than two months in the

arrival of the subject matter experts (SMEs) was caused by a

less—than—enthusiastic effort by ATC in assigning personnel.
• In addition to personnel who were at the project site on

temporary duty assignments to familiarize themselves with the

CRE syst ems , the authoring and programming personnel included

• six authors , fou r  pro grammer s, and one edi tor . Thi rteen SMEs
joined the project at various times after the arrival of the

other project personnel .

The project got underway on April 28, 1975 , with a wor k-
shop on the writing of objectives. During this two—week

works hop , a first vers ion of the objectives for one of the
project’s courses was produce d .

The next six weeks of the project were devoted to fam-
iliarizing the TICCIT and PLATO teams with their respective

media. This training is discussed in more detail in the sec—

F tion entitled “CBE Training ” . By June 20, 1975 , bot h teams
had received enough formal training to begin authoring CBE

lessons.
While actual authoring did begin after the formal train-

ing, progress in lesson production was slowed by the late
arrival of the SMEs assigned to the project. The f irst of

the SMEs did not begin to arrive until July, 1 975 , more than
two months after the project began. It was not until seven

months after the project’s start that all the ATC subject
matter ex perts were ava ilable to the project.

The remainder of the project , unt il February , 1 976, was
spent in implementing the two chosen courses on the three
separate media. In January, 1976 , when about 80% of the CBE
courseware development had been completed , the pro ject’ s

L 

fun di ng was cut. Consequently, the inten ded field test and
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comparison of the PLATO and TICCIT systems ’ in s t r u c t ion a l
performance and cost effectiveness was not made. However ,

• the fact that the project’ s cour seware de velopment ph ase was
almost complete does allow for a comparison of the costs of

courseware development for the two CBE systems .
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V . PR OJE CT STAFFING

With the exception of the project administrators and

certain technicians , each project member was placed in one of

three groups dependin g upon the medium he or she was prepar-

ing instructional material for. In order to provide a basis

for comparison of the three media , each group was given
• approximately the same number of members. For the same rea-

son , the aggregate qualifications of each group were kept as

as similar as possible. Deviations from these intention s

were caused by different requirements in the preparation of

courseware and limitations in the entire project’ s staff in g.
TICCIT team. The TICCIT team was composed of nine full—

ti me m embers. Two mem bers of the team were educational
ex perts from ECI . They were college graduates selected for
the project partially because they already possessed exper-

ience in the preparat ion of m il itar y tra ining mater ials. It
was the respons ibi lity of the authors to cast the subject
matter into a textual form compatible with the TICCIT lesson

structure. In addition to their authoring function , they

also reviewed the lessons with the SMEs for accuracy and

educational soundness. Each one of these author—reviewers

was res pon sible for one of the two courses . One of the
TICCIT author—reviewers had three SMEs working with him ; the
other , 2 SMEs. The StiEs were enlisted personnel who had
extens ive ex per ience in the field an d , in some cases ,
instruct iona l exper ience in their spec ialty. In addi tion to
provi ding subject m atter expert ise , the SMEs offered sugges—

t ions on the best me tho d s of f it t in g the su bject m a t t e r  to
the TICCIT instructional strategy.

The final members of the TICCIT team were the two mem-

bers who converte d the text produced by authors and SMEs into
TICCIT lessons. These were the only mem bers who worked dir—

L •~~•~~~~~~~~~~~_ _ _ _ _ _ _  _ _ _  •~~~~~~~•~~~~~~~~~~~~~~~~~ •~~~~~~~~~~~~~~~~~~~~~ • • . . •~ •
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• ectly with the TICCIT hardware system. These entry special—

ists were young officers with little experience with the

subject matter or instructional design .

PLATO team. The structure of the PLATO team was very

similar to that of the TICCIT team . The PLATO team had two
• members from ECI who were primarily text authors and lesson

r ev ie w e r s ;  each of these was res pons ibl e for one of the two
courses being implemented on the PLATO system. Each author

had two SMEs to hel p him or her organ ize the CBE lessons and
maintain technical accuracy. The lessons in preliminary form

produced by each of these authoring were translated into a
PLATO lesson by two PLATO programmers. Un like the authors

• and the SMEs , the programmers prepared PLATO lessons for
either one of the two courses.

• Althou gh the structure of the PLATO team was the same as

th at of the TICC IT team , roles  became somewhat  more bl u r r e d

on the PLATO team . During the initial PLATO training the ECI

authors for the PLATO team were given the same programming

t r a in in g as the team ’s programmers. This training was

thought to be important so that the author s woul d be aware of
the var ied instru ctional capab il ities of the PLATO system.
Thus , as d esigners of the PLATO lessons , they wou ld know that
they had considerable flexibility in selecting an instruc—

• tional approach was appropriate to their subject matter. The
PLATO programming training did make the authors aware of many

• of the PLATO system ’s instructional capabilities while si—

• multaneously making them modestly competent PLATO programmers.
Thus , though the more sophisticated programming was done by
the team ’s designated programmers , the authors themselves

were able to program some of the easier parts of their les—
sons by themselves.

The case was similar for the SMEs of the PLATO team .
Although they arr ived after the formal PLATO training had
been completed , they received an informal on—the —job intro—

L -.. • •

~~~~~~~~ •~~~~~~~~~~ • _ _ _ _ _ _
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duction to the PLATO system and the rudiments of the TUTOR

language from other members of the PLATO team . 1~s a result ,
they were also able to perform easy pro grammin r tasks. These

tasks were seldom more complex than the arrangement of a

PLATO display. Nevertheless , through the programmin~ efforts

of the SMEs and the authors , the PLATO programmers were able
to devote themselves to the more challenging programming.

• • - •~~~~~~- •~~~~~~~ -- • • --•- • • • • • • • • • • ••
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VI . CBE TRAINING

TICCIT training. Early in 1975 , the two project person-

nel who were to handle the answer—processing, debugging, and

production for the TICCIT team were given temporary duty

• assignments for seven weeks to familiarize themselvc3 with

the TICCIT system. Th is was carr ied out at Nort h Isl and NA S,
California. Their training included TICCIT software charac-

ter istic s an d the ir impli cat ions for  in s t r u ct iona l  m a t e r ials ,

term inal data entr y techn iques , and the development of some
TICCIT instructional materials as a training exercise.

In Ma y , 1975, two representat ives from Courseware , Inc.

began a training session at the project site. This training

focused on structuring instructional materials for the TICCIT

system . Before the end of the first week of this session ,

the tra inees were wr iting instruct ional segments that were
incorporated without change in TICCIT lessons.

After the first week , the TICCIT hardware was installed .

To tra in the project personnel to use it , Courseware , Inc .

sent a representat ive skilled in this area as a replacement
for one of the original representatives and a graphics

specialist. During the next two weeks , the tra in ing cons isted
creat ion and processing, TICCIT familiar i zation , and data
entry. Simultaneousl y, the original training in cour seware
development and answer processing was continued .

An additional week of training was given to the TICCIT

team about six months later. At that time , most of the tra
struct ion dealt with the refinement of instructional devel-

opment techniques and assistance with individual prob lems .

The tra in ing of the TICCIT team , then , consisted of
seven weeks of familiarization with the system for two mem-

bers of the TICCIT team and three weeks of training by

• • • • --- ~~~~ •- - --
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Courseware , Inc. personnel at the projec t site. The project

officer was not well pleased with Courseware ’s tr ain ir~t and

expressed the opinion that the training materials seemed to

be in the developmental stages. ~e partially attributed the

slow development times of the TICC T courseware to poor

training from Courseware (Hines , 1 976 , p. 14 1) . The emp loyee

of Courseware who was interviewed agreed that the training

• offered to the project personnel was not well organized .

PLATO trainin g . The bulk of PLATO training was carried

out in a two week session in June , 1975. This initial train-

ing and the follow—on trainin g was conducted by members of

the Military Training Centers (MTC) group at CERL. The

training and instructional materials that were presented to

the Maxwell PLATO team had already been extensively refined

by use in training over 250 PLATO authors. In addition , on-

line PLATO materials written by the MTC group to accompany

its hardcopy training materials had been used by over 10 ,000

users. This experience had enabled the MTC group to develop

a well polished training program that taught the essentials

of PLATO authoring and programming (Francis , 1976).

Duri ng the first week of the Maxwe ll PLATO team ’s t r a in-
ing, a mem ber of the MTC group intro duced the team to the
PLATO system and to a basic subset of the TUTOR lan gua ge, the
programming language used on the PLATO system. The 30 TUTOR
comman d s that were presente d were chosen with the aim of
introduci n g the tra inees to the cap ab il ities of the TUTOR
language. Once these had been mastered , t h e t ra inees coul d
use an array of on— line reference materials to supplement

their basic knowledge as the need arose. At the end of the
first week of PLATO tr ai n in g both mem bers of the PLATO team
who had been designated as programmers had completed the

TUTOR por tio n of the PLAT O tra in ing . Also , one of the two
members who were to become instructional designers or authors
has completed the training ; the other , being available for

• 
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training only half—time , was somewhat behind the others.

The second week of training emphasized instructional

design techniques appropriate to PLATO instructional. This

training included PLATO lesson planning and design , tech—

niques of computer— student interaction , and computer—based

4 testing. During this week , the PLATO instructor supervised

the planning, design and beginning writing of the first PLATO

lessons of the trainees ,

About two months after the initial PLATO tra in in g two
CERL staff members returned to offer some additional consul—

tation. One of these staff members taught the programmers

some needed sophisticated programming techniques. Since at

that time initial versions of the project’s first PLATO les-
sons were ready, the other tra iner introd uced the PLAT O team
to lesson review methods and other techn iq ues used in the
formative development of CBE lessons. This last follow—on

train ing period lasted three days.

In add ition to the train ing gi ven the Maxwell PLATO
team at the pro ject  site , MTC personnel could a lways  be con-

sulte d via the PLATO system on programm ing an d instruct iona l
design problems . PLATO communication features enabled MTC

staff mem bers to assist the Maxwell projec t quickly with pro— F
blems as they arose. The reader ma y obtain a m ore deta iled
d escr iption of both the type of training and sort of serv ices
offered the Maxwell project by the MTC group by reading the
sections entitled “CBE Author Training ” and “MTC Liaison ” in
Himwich (1977).
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v i  ~~~. r A E  COURSEWA R~ D E VEL O P M ENT

In order to maintain comparability between the TICCIT

and PLATO systems , the ORE lesson development procedures

~mp 1oyed t~y each group were , within the constraints imposed

by systems ’ differences , the same. Figure 1 , which is an

adaptation of a graphic representation of the CBE lesson

development procedures from Hines (1976), outlines the paral—

~el lesson development procedures employed by the two CRE

teams as well as their similar structures. This section dis-

cusses the procedures indicated in Figure 1 and the differ—

ence~s in these procedures which were due to intrinsic differ-

ences in the CAF systems.

~asic development procedures. L;~sson development began

with the authors and their SMEs. Figure 1 shows four author—

SME groups , two PLATO and two TICCIT groups. For either the

TICCIT or the PLATO team , each of the author—SME groups was

responsible for writing the instruction for one of either the

Food Specialist or the Materiel Facilities Course . (The

objectives for both courses were drawn up prior to the

authoring stage so that each team was writing instructional

materials for the same objectives.)

Following the writing of a segment of instruction , the

authors and one SME reviewed the material for instructional

soundness and subject matter accuracy. Depending upon the

outcome of th is rev iew , t he  se gment  was ei ther  pass ed on to
the programm ers for im pl ement ation on the CBE systems or was
returned to the appropriate author— SME group for rewriting.
Generally , at this stage , rewriting only involved small
editorial changes.

Two programr nmers in each team were responsible for con-

vert ing the text to CBE lessons Once the lessons were in a

u sable form onì the TICCIT or PLATO system , t he y were rev i ewed
once again this time by the author and the two programmers.
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Depending on the results of the review , either portions of

the lesson were rewritten or reprogrammed or were declared

to he finished . If the lesson was not considered to be fin-

ished the process of authoring and/or pro gramming and review-

ing continued until reviews indicated no changes were nec—
• essary. Most of the lessons or segments of lessons were

• reviewed only twice.

The basic lesson development procedure that was selected

for use by the project loosely resembles one that the MITRE

Corporation recommends for TICCIT courseware (MITRE , 19714 ,

• 
• 

p. 141). However , it was adopted for the PLATO lessons in
• order to obtain a better comparision between the two systems.

Nevertheless , despite differences in the systems themselves

and the consequent differences between the requirements for

personnel using them , the procedures for developing lessons

on the two systems were formally identical with some varia-

tion in their implementation for each system.

Differences in authoring . As discussed in the section

entitled “The TICCIT and PLATO Systems ” , the TICCIT system

used the instructional strategy of learner control as the

single strategy available to authors. Thus , TICCIT authors

have r~~ly to mold their subject matter to this strategy .
• Once this has been done , authors are provided with forms on

which they may format the text for later entry on the TICCIT
s yst em. For th is pur pose , the authors were pr ov id ed w it h
paper forms for later use by data entry specialists (MITRE ,

• 19714, p. 142). On the other hand , t he  PLATO sy s tem wa s
designed so that an instructional designer must choose the

l e a rn in g str a t e gy that seems best su ited to the su bject mat-
ter and students. Not only must the author select a general
strategy, he or she must decide upon the specifics of adapt-

ing the strategy to a given subject matter. Thus , the
authoring of PLATO lessons requires some expertise in
instructional design to obtain satisfactory results whereas

• _ _ _ _
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TICCIT authors need very little design experience. Again ,

the quality of a PLATO lesson may vary widely depending,

among other things , upon the author ’s lesson design , while

TICCIT lessons are more uniform in format and quality inde—
• pende nt of’ the lesson ’s author or subject matter.

Although the PLATO system presents an instructional
• designer with great freedom , the Maxwell PLATO lessons do not

display much diversity in instructional approaches. Most of

the PLATO lessons are straight— forward tutorials. Still ,

there is some variation in the text—question—text—question

pacing and in the presention of end— of—lesson criterion test

• in the lessons. These superficial differences are due to

differences in subject matter and individual styles of the

authors. Whether conscious or not , the adoption of a single

instructional strategy prevented the projec t from demonstrat-

ing the full instructional capabilities of the PLATO system.

How ever , such a demonstration was not appropriate to the sub-

ject matter of the courses and would have needlessly increased

courseware development times .

Differences in programming . The term “programming ” is a

misnomer in the case of TICCIT. In fact, the form—oriented

authoring approach is intended to keep author s separated from

p ro g ramm ing (MITRE , 1 9714 , p. 5). The forms that TICCIT

authors fill out are transferred to similar forms displayed

at the TICCIT terminal. This can either be done by the

aut hor or an entr y c lerk. In neit her case is an y pro gram mi ng
skill needed. The data that is entered in this way automati-

cally completes an already written skeletal program to make

a TICCIT program for a lesson. At some time after data

entry, an instructional segment consisting of the manually

entere d data , text and the pre—programmed package may be

v iewed as a lesson .

The programming needed for a PLATO lesson is frequently

as com p lex as t he “programming ” needed for a TICCIT lesson is



simple. The language used on the PLATO system. TUTOR , is a

rich language containing over 250 commands. These commands

fall into five large groups: display, calculation , branch —
• ing, answer judging, and data collecting. Generally, a PLAT O

programmer is familiar with only the most basic commands in

each of these groups . Usually, however , the task of program-

ming a lesson will require several commands with which the

programmer does not posses~ a working knowledge of. 1 Thus
the PLATO programmer must also be familiar with the capabil-.

ities of TUTOR in each group so he will have some idea of

what options he has in programming a lesson and how easily

these options may be realized .

The Maxwell PLATO programmers were able to avoid the

cost of using several new TUTOR commands each time they began

a new PLATO less on. The use of a sim i lar instruct iona l

strategy in each lesson not only reduced the time needed for

instructional design , it also minimized the new programming

skills needed for each new lesson.

Comparative_ development_ costs .  Des pi te t he f ac t t hat
• the tasks of authoring and programming are less complex on

the TICCIT system than on the PLATO system , the costs of
developing comparable segments of instruction were practi-

call y the same for ea ch system. Ta b le 1 gi ves a b reak down of
these costs. These data reflect the manpower that was needed

to produce about 80% of the CRE lessons for each of the two

courses  an d inc lu des the t ra in in g t i m es on ea ch sys tem
(Hines , 1 976 , p.39). Also , the f igure for PLAT O pro gramm in g

1A PLATO lesson may be written using only a handful of com—
• m ands. However , economy in the use of TUTOR is generally

ref lected in lower lesson quality.
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Table 1

Comparision of manpower costs for producing ORE
lesson material on the PLATO and TICCIT systems
based on the production of V student contact hours

•1 for each system .

CI4 E System
A c t i v i t y  PLATO T ICC IT

3 ________________________________ 

(mh/sch)R

Authoring & Reviewing i’l l 1~)fl

Graphics Production __ h 36

Programming 60

Total manhours/student contact hour 222 2146

aMan Hours/Student Contact Hour

bThe time spent in producing graphics was not

separated from the programming costs .

time Includes the time needed to produce graphics. 1 After  t he
two courses had been reorganized for the purposes of the pro-

ject , the Foo d Spec ialist Course woul d re qu ire d 214 stu dent
conta ct hours; the Materiel Facilities Course , 15 hours
(Ibid., p.140). Thus , about 32 student contact hours of CPE

lessons had been produced for each of the two systems .

lOne of the PLATO author aids allows the programmer to

desi gn and adjust a display at the terminal . Once the dis-

play is considered satisfac tory, the PLATO system automat i-
cally generates the programming needed to reproduce the dis-

play.

• • ~•~~~• -•
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Hines (1976) explains the major variations in production

times as fol lows :

TICCIT required more time for author ing and reviewing
due to personnel qualifications and poor quality
training by the civilian contractor. The extra time
spent in designing TICCIT graphics arose from the fact

• 
, that the drawings had to be done on paper , e n t e r e d

into the system by means of a digitalization process ,
and then edited on—line (Hines , 1976 , p. 14 1) .

In other military PLATO sites , the greatest manpower
costs for lesson production have come from programming and

activities associated with programming. At the United States

Arm y Ordnance Center and School (USAOC&S) PLATO project , for

exam pl e , these activities took about 71% of the total lesson

development time (Himwich , 1977). That the Maxwell PLATO

le ss ons were pr og ramme d at ha l f the relat ive cost of the
USAOC&S lessons is striking and may be due to the high com-

petence of the Maxwell programmers. Of more interest , how-
ever , is the fact that t he Maxwell PLATO an d TI CC IT lessons
took about the same amount of time to program. That the pro-

gramming costs of one system that had reduced programming to

form— filling should be comparable with another system which

• re quire d bona f id e pro gramm in g of a fre quentl y com p lex na ture
is surprising.

The same sur pr ise is attache d to the generall y com par-
able development times of lessons for each system. With Its

• built— in instructional strategy, simplified authoring, and
its design intent to provid e cost—effective delivery of CBE

m a t e r ials , one m ight have expected that cost of lesson devel-

o pment , one of the biggest obstacles to this Intention , woul d
be less than t hose for com para b le lessons develo ped for the
PLAT O system.

L~~~. • • •~
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