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. . . FOREWORD ' "
The School of Applied Aerospace. Sclences at Chanute AFB,
Illln01§i was the first military *ralnlng center to undertake
an extensive investigation of the use of the PLATO IV system '
in technical training; This research was sponsored by the i
Advanced Research Projects Agency (ARPAY of the Department of

- ~Historical Summary

Defense and the Air Training Command (ATC) of the United
States Air Force. ARPA provided hardware ahd hardware sup-
port while ATC staffed the project.

It was originally 1nuended that the project have 25
PLATO IV termlnals However, by the project's- end 30 term- .
inals -were, and stlll are, in place at Chanute. These extra
terminals were necessitated by the practical demands of using
the PLATO system as an operational medium of instruction.
Each of these terfiinals is equipped with a graphic display
panel, touch panel, and microfiche slide selector.

S

ARPA funding began in July, 1972, and ceased in June,

1976. During this time, the service test went through four
distinct phases. Each phase was characterized by distinct
modes of management and objectives.

Phase one. The initial phase of the service test was
characterized by uncertainty in Igfggrshib, objectives and :
orientation. The leadership and objectives both underwent
several changgs during this phase. Likewise, the orientation
of the project was initially towards producing courseware
for a large scale test -of computer-based technical training.
After some time ,this was given up and interest shi%ted from
a primarily operational emphasis to one of research. This
vacillation of the project was probably a rgsulg of lack of
active interest on the part of the responsible Air Force
agencies. '
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Pﬁase two. When a more active interest in the service
.test was taken, the project was put in the hands of an exper-
ienced curriculum designer and was given specific objectives
During this phase, CBE materials were to be produced for use
¢in operational training. Any research objective became in-
cidental to that.of producing courseware for Air Force train-
ees. PRy the modification of some matérials from the first
phase and creating the rest, this objective was met. The
use of the resulting CBE materials by Air Force trainees has ¢
resulted in a rich source of data-concerning the use of CBE
1., a military training environment. This phase came to an
end in-June, 1975, ‘ .

Phase three. Following the validation and implementa-
tion of these materials, the service test under took some

small researches and”courseware development efforts. An
evaluation of this latter part is found in Chapter IX of
Dallman et al.(1977).

Phase four. When ARPA funding stopped in June, 1976,
ATC funded a brief follow-on study of three months. During
this period informationp was to be gatnered concerning spe-
cific benefits of PLATO use. These studies focused on the
cost and times savings due to PLATO use, the effiéie;Z?\ef -
PLATO~based testing, and the volume of trainess that could be
trained with the PLATO courseware developed during the first
two phases. 'This study was completed in October, 1976. The
three studies of this phase a.re reported in Main (1977).
l The information gathered in the fourth éhase provided a
basis for the Chanute Center Commander to request funding

Lo

from ATC for, the use of PLATO as an operational training med-

ium at Chanute AFB. This funding was provided so that the

30 PLATC terminals presentl& located at Chanute are currently
delivering computer-based technical training to Air Force h
trainees. This training largely consists of PLATO'lessons

xi4dra
.
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develop;d during the first two phéses of the:service test.
Théy are now being used at a approximate rate of 7000 stud-
ent contact hours per year’wi%h an estimated yearly flow of
350 trainees.

This volume is concerned almost exclusively with the :
first two phases of the service test. This period of the
service test accounted for almost all of the CBE courseware
and most of its data on ‘the use of CBE in a military training
environment. 1In addition to a wealth of data, these phases
present some very valuable lessons in the management and
administcgtiop of such a service test. Because of the
importance of these lessons and data and because the later
phases of the service test did not add’substantially to what
was already known, it seemed appropriate to focus attentior

on-the first two phases.

The Critique and Summary of the Service Test

Part One. Part One gives a fairly detailesd summary of
the history of the service test's first two phase. During
the first phase, the service test floundered. The sources of
the service test difficulties both at the site of the test
and from ATC and AFHRL would be evident to ény casual obser-
ver of the service test. Neverthless, in such matters it is
always good to have one's intuitions a2bout a situation con-
firmed. The second phase of the service test serves this.
purpose. At the beginning of that phase, most of tﬁz appar-
ent shortcomings of the first phase were eliminated. The
outcome of the second phase has already been mentioned.

Part Two. Part Two is a commentary on the Evaluation
of PLATO IV in Vehicle Maintenance Training (Dallman et al.,

. ’E]
1977). Part Two is intended to be read in this evaluation
report. Its Foreword (p. 62) describes’its purpose and scope.
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LN » *  ESTABLISHMENT OF THE AIR FORCE SERVICE TEST

Research Agreement

. The’fiﬁst research agreement that governed the United
9 States Air Force's service test of ‘the PLATO IV system was
signed by the involvé&d agencies in July, 1972: The pro-
jected three year serJice test was, in the words of the
agreement, to determine the "cost effectiveness, acceptance,
and 1ncorpbrab111ty (into on-going training), .and re;1ab11-
Tity™ of computer-based education (CBE) in a military train-
ing env1ronment The research agreement also outlined the
> respon51b111t1es of the agencies that would be 1nvolved in
P the-Serv1ce test. These agencies were the Air Training
’ _Command'(ATC), the Air Force Systems Command Human Resources
Laboratory (AFHRL)," the Advanced Research Projects Agency
(ARPA; of the Department of Defense, and the Computer-based )
Education Research Laboratory (CERL) of the Un;ver51ty of
Illinois. The follow1ng summary of the resp0051b111t1es of
each of these organlzatlona is abstracted from this research
agreeement.
The ATC School of Applied Aerospace Sciences at Chanute
Air Force Base, Illinois, was designated as the site of the
service test. At that site, ATC was to %rovide space to
house 25 PLATO IV terminals, students for both the instruc-
tional materials in the conventiornal media and the parallel
computer-based materials to be written, and a staff of eight
lel-v;me members to write and 1mplement the computer-based
materials. The task of documenting these materials and
their production was also given to ATC. Except for the
. PLATO IV terminals and their &ommunications costs, ATC sup-
plied almost all of the physical and personnel resources
for the test:

11
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Through & contract with the University of Illinois,
ARPA furnished those resources which were not provided L
ATC. ARPA's support consisted of the installation and main-
tenance of 25 PLATO IV terminals along with the fundirg of
communications to and time on the PLATO IV system's computer
located at CERL. The terminéls were to be equipped witk
slide selectors, touch panels, and audio devices o that a
fuil capability for computer-based education would be
available for the service test. ARPA a(so provided funds
for CERL to train ATC and AFHRL personnel in the TUTOR
language, curficulum development, operating dynumics, and
instructional capabilities of the PLATO IV system. The ‘
Mihitary Training Centers (MTC) group at CERL was to carry
out the initial training for the Air Force service test and
give advisory assistance in curriculum development and use
of the PLATO IV system for the duration of the project.

The remaining major participant in the service test was
AFHRL. This laboratory is responsible for all Air Force
research in the realm of behavioral sclences and personnel
resources., Thus the task of providing overall guidance and
of designi%; and carrying out an evaluation of the service
test naturally fell to AFHRL. Specifically, according to
the research agreement, AFHRL was responsibfe for:

1) providing direction and monitoring of the
service test, .

2) deriving, implementing, and monitoring mea-
sures ofi student and instructor zttitudes
as well as performance, '

3) consulting cn instructional systems develop-
ment, instructional materials, and media
devices,'

4) consulting on the incorporation of PLATO IV
into an on-going training environment and on
the us®k of PLATO and the TUTOR programming
language, : .

.
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5) sag%;ng as the primary point of contact to
A on all matters pertaining to the Univer-
sity of Illinois contract, ‘

6) providing quarterly letter reports of pro-
gress, an annual summary report of progress

- and findings,’and a final report at the con-
.clusion of the experiment.

Located at Lowry AFB, Colorado, AFHRL is about 900fmiie5»fw
from Rantoul, Illinois, the location of Chanute- AFB. Thus,
AFHRL was tasked with direction of'a project in which it had
almost no investment ﬂicmaterial resources from a distance
that madevvigilant monitoring and accurate .communications
difficult at best. ' :

" The service test 'to ,which these organizations were to
contribute was orginally in%ended.to compare a convention-
ally taught coursespwith computéf—ba§ed instructional mate-
rials. The; General Purpose 'Vehicle Maintenance Course

(GPVC)- (3ABR47330) was selected for the purposes of this

\compérison.1 This course teaches a variety of skills

-3

including inspecting, servicing, testing, ad justihg,
trouble-shoqting; and repairing geneyal purpose autohotive
vehicles, such as light trucks and:automobiles. The variety
of topics covered in the céhrse.inﬁicated that it would
provide 2z good opporfunit§ for the'exploration of the

4

'The verbal designation of this course from service

test documents is uncleadr. Some refer to the course as the
General Purpose Motor’Vehiéle'Maintenaﬁéé Course; others, "as
thé,General Purpose Vehicle Rapairmaq Course; and still
others, as the General Purpose Vehicle Maimtenance Course.
Despite the_dfaagreement Bn namés, -all dobumgnts ag;ee that
the® course is bfficially'dgsignatéd by 3ABR47330. Fgr sim-
plicity of reference hgre the course will be’ﬁesignated ]
GPVC for "Genér?l Purpose Vehicle “Courez™" P ‘

r
L]
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potentials and limitations of cemputer-based education. The
course, as it was conventio/ally taught, primarily employed.
programmed texts and took 12 weeks for students to complete.
the projected computer- based course was 1ntended to dupli-
cate the objectives of the existing course point ‘for point
while teaching them in a self-paced mode. By self-pacing
the course, it was expected that substantial time savings
would be realized. ) .

The eight staff members who were to develop the
computer-based materials were.to be under the autnority of
the GPVC supervisor. By having'charge of both the experi-
mental and conventional courses, it was thought that he
could insure that the computer-based materials taught the
same obJectlves as the conventional materials. 1In additlon
to the guidance of' the course supervisor, the Training®
Research Applications Branch (TRAB), the School's evaluative
branch held the respons1b111ty 301ntly with AFHRL of devis-

,1ng an implementation and evaluation plan for the service

test. Thus, the PLATO staff was under the influence of ’
three distinct sources=--the GPVC chief, the TRAB, and AFHRL.
Fragmentation of the authorlty over the PLATO service test
iSEef'coBéFfbdiéd to several of the d1ff1culties that
plagued the prOJect. X

The research agreement was approved in June, 1972. ‘The

service test itself began o 15 July 1972 and was to con-

tinue until 15 July 1975. The ginal report for the test was”

due 15 January 1976. N

12
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DAttempts to Establish a Service Test Implementation Plan

For the first 21 months of the service test, there was
no finally approved 1mp1ementatiom plan. The absence of
such a plan caused _several management problems for the
administrators of the service_test which will be discussed
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. ;
in the section covering projezt management before May, 1974.

In discussing the establishment of the service test, a major
concern will be to give a brief description and chronology
of the several tentative implementation plans the project
labored under.

First plan. The first implementation plan was a simple
elaboration of the research agreement. It was submitted by
TRAB to AFHRL for review and comments on November 9, 1972.
It called for the devélopment of a PLATO based course paral-
lel in subject matter. to the already existing GPVC. The two

courses would then be comﬁared with respect to grades, reme-
dial instruction times, course repetition and failure rates
along with a variety of ad hoc measures of instructional and

cost effectiveness. *
The major administrative rei:%QQQbiliby, both in daily
matters and for execution of an imPlementation plan, resided

with the  GPVC supervisor. While the eight staff members who

were selected ta develop the PLATO materials were directly

* under his‘authority, TRAB also exercised some influence’ on

the PLATO staff in an advisory capacity. Because the GPVC

-,

superv1sor*§*1nterest—1n—the“PLATO serv1ce~test—was—not -
. great, TRAB took a more actlve part in the test than had
been anticipated.

An" active role for TRAB in the PLATO service test' arose
_originally from the fact that TRAB's branch chief was the

originator of the Request for Tra1n1ng Research (RTR) whlch
led to the Adr Force's PLATO service test. His was thé plan
that called for the computep-based versus con&entionally
based instruction comparison (Whalen, 1972). Being in some
sense responsible for the existence ‘of the service test,

TRAB naturally took an 1nterest. This interest combined
with its joint responsibility w1th AFHRL for ari implementa-
tion and evaluation plan for the test led to the active

15 - e




supervisory role that TRAB played in the CBE project. More-
over, tne fact that there was.a TRAB office on the base at
Chanute allowed it t6 monitor progress of the project more
clogely than the more experienced supervisory personnel at-
AFHRL. ‘

For four months from the submission of the first imple-
méntation plan--from November, 1972 to January, 1973-~TRAB
personnel and AFHRL project monitors discussed the plan.
They were unable to settle on a final versiqn of the plan
during this time. At the end of this period, the concept of
implementing the service test as suggested by the RTR was
questionéd and, finally, rejected.

The reasons for giving up the firsqﬂimplementation plan
involve problems with the start-up of the project, naivetd
in drawing up the original RTR, and qhanges in the'available
student populations at, Chanute. The fifst problem relates
primarily to manégement of the project and, hence, can be
treated most appropfiatély in the section discussing the

. 8ervice test's pénagement before May, 1974. It is enough tb
note here that the problems in getting‘tpe test underway

were alone sufficient to make the first plan appear
extremely difficult to complete at best.

, desirable because of the nature;ggwthe<ggg!gg§;ggg}_§PY§;A

The outline of the service test set forth in the RTR
was not thoroughly researched. While it was attractive at
first to compare‘direcély conventional and computer-based
instruction, it appeared later that such comparison was not
This course was taught primarily through the use of pro-
grammed texts. Hence, if theﬁcomputer-basea materials were
to be developed so that they were comparable for-evaluation
pufposes to the conventional materials, they would not give

‘any demonstration of the capabilities of CBE beyond the

evident capability for simulating programmed texts.

Y




Moreover, since the conventional GPVC was already effec~
tively taught with programmed texts, a medium much less
expensive than CBE, all hope of studying the cost effective-
ness of CBE would have to be given up. (Recall that deter-

mination of cost effectiveness was one of the service test's
original objectives.) Alternatively, if the PLATO-based
materlals were written with a view towards fully using the
PLATO system's capabilities, the resulting materials would
differ so much from the conventional that a comparison of

. the instructional effectiveness of the two media would be

impossible. This was the major theoretical difficulty with
the original plan for. the service test.

As uhe Chanute service test got underway, other practi-
cal obstacles to the successful 1mplenentat10n of the origi-
ngl comparative evaluatlon convept appeared. The greatesv
of these was a sudden decrease in the number of students
taking the GPVC. 1In December, 1072 it appeared that there
would not.be énough students taking the course to provide
data for 81gn;flcant comparison of the ,conventional and

computer-based courses.

Firally, the service test began while the PLATO IV
system was being built up to its present configuration.
Thus, problems that the managers of the service test had in”
organ1z1ng and managing their project were compounded with

'frequent breaks in computer service of duratlon from a- few

minutes to several days and by delays in delivery of
hardware.

Thesge problems, and others which will he detailed later
in this sectlon and in the following section on early pro-
Ject management, convinced the administrators at Chanute
that the original conceptlon of the serv1ce test was infea-
51b1e 1multaneously, the monitors at AFdRL also began to
questlon the original plan According to the One Year

, | 17




Interim Reéort written by members of TRAB, these monitors
felt that the two years that were to be spent developing
.materials for the GPVC could be better spent in answering
specific questions concerning computer-assisted instructionp
(Green, 1973, p.2). ’ ,

. 'Second plan. On January 5, 1973, TRAB sent to AFHRL a
memdrandum outlining a new implementation plan for the ser-
vice test. The new plan would replace the time¢” that.was to
be spent in develOping‘materiaISAfor the GPVC with research
into specific questions concerning the applications of CBE
to technical training.- According to the memorandum, this

research would emphasize "direct, simplified, short-term
research studies" (Main, 1973a, p.1).. As an indication of
. the scope of-the research Being contemplated, the following S

research questlons are excerpted from the memorandum (Ib1d
PP. 2 3): -

¢ Can PLATO serve as a part~task Lraining device
' in place of equipment?
Is PLATO's ability to adapt to a variety of
1nstructional strategies an asset in Air Force
. " 3 technical training? .
: . Does the ability to employ" drill and practice, o
futorial, page turning, or copy frames: all within \ N
the same lesson enhance learning efficiency° \
Can PLATO be-“programmed to adapt to the aptitude -
of the student going through the lesson?
Is the microfiche -display an effective add-on '
) : to the capabilities of the CBE system? For what o
- . i _types of learning or performance behaviors are )
,microfiche slides useful or necessary° \

To study these and similar questions, a plan for the utlli-
zation of the project's 'resources was offered. The plan was

anmattempt'tb‘simuitaneouslf ansWé} somé bésic research
questions about CBE while obtaining information about
ménagement}éhd’cht‘ESpects~of using CBE as.an operational

instructional medium. It thus represented an attempt'to

plan a service test which would satisfy thﬁ interests of
T c )‘

#
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both AFHRL and ATC.

This! memorandum led to a meeting ‘between-‘representa-
tives of the TRAB and AFHRL to set up guidelines for the
implementation of new ideas for the service test. At this
ﬁeeting ghe following points were agreed upon (Green, 1973,
p. 3): ’

1) The TRAB would be responsible for the day-
to-day operation, and HRL [AFHRL] would
act as a second-level supervisory body and
would publish the service tést plan.

2) There would be investigation »f the use
cf PLATO both for computer-aided.instruc-
}pion and computer-managed ‘“Anstruction (CMI).

3) ‘Approximately 80 hours of computer instruc-
tion would bé developed for CERL community
collegq‘application.

Y R T~

4) No attempt would be made to incorporate
PLATO into the Motor Vehicle Maintenance
Course through a formal -1SD effort.

5) Due tq the inability-to create.comparable
PLATO and non-PLATO courses, no global .
comparisons, i.e., previously described N
aependent variatles, measuring PLATO )
versus conventional effects would be made.
No attempts would be made to compare
training times of lock-step versus self-
paced training. ’

€) Primary purpose would be to use PLATO.as :
.2 research vehicle direeted-toward use-of
CAI/CMI in an operational training setting.

When the original plans for the service test were abandoned,
several policy questions which had been determined hefore
were rendered uncertain. These'ﬁsints of agreement repre~.
sent an attempt to reestablish pglicy &s well astiougnunci-
ate intended reséa#ch questions. Also the first Sf these )
points gi&es TRAP the responsibility of publishing a service
test plan. ‘ .

On the bafis of these agreements, AFHRL “prepared a -
draft of an idpleméntation plan and, in February, 1973, sent-

19




it to Chanute for comment. The plan was intended as an odt: )
line fer an evaluation plan for tﬁe service test. Succeed- !
ing drafts of the plan were to make it applicable to the
the day-to-day conduct of the test and its evaluation. As ¢
with the previous agreement between AFHRL and TRAB person~
nel, the plan was motivated by the conceran of at once'demog-
strating the PLATO system in an operational setting and -
using the PLATO system as a vehicle for answering research
questions regarding CBE methodologies (Pennell et al., 19?3,
p. 1. . .
- — The plan's reception‘by‘IRAB was less than enthusias- -
tic. In the view of TRAB, the plan suffered from several
"deficiencies. Among these were the fact that its goals were
not stated in measurable terms,.that the olan did not
clearly set out the division of labor for the project, that
it was esoferic, that it ‘was too noncommittal and that it
- was general where it should have been specific and v1ce
versa (Main, 1973b). , : : ' i
—_— - ~ Third plan. To seftleupointscof disagreement and fur- - -
' ther refine the project's objectives, another meeting was
heid between TRAB and the AFHRL project monitor. The even-
tual outcome of this meeting was a draft of a .new plan.
Both TRAB personnel and the p"oject monitor at AFHRL shared .
respon51b111ty for writing this document. Af*er some minor
reV1310ns, both partles approved it in May, 1973, nine ST .
- ~ months inté theprojecty;—and—it was_sent to ATC for final
approval. This final approval was hevpr granted. ATC's N
reasons for withholding approval were based on the opinion
‘that the plan's objectives were beyond’ the capabilities of
the service test.. Perhaps exhausted from the effort of
writing implementation plans for the service test; TRAB used
the basic ideas of this final attempt to guide the project
until a major reviewiwas held in May, 1974. It was,

)
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therefore, effectively the project's implementation plan for

that period, of time despite the absence of full approval.
This plan divided the project into three stages or
phases. Thg)first,‘which by May,’1973. had for practical
purposes been exhausted, was devoted to the training of the
PLATG authors. Experimentation with the PLATO system would
be carried out during the second phase. During the final
phase, instructional materials developed in the second phase
would be used to ¢ollect cost and management data. Five
areas of interest were designated for investigation:
instructional effectiveness of the PLATO system, instructor/
programmer characteristics, human factors and facility
requirements, methods of management and conduct of computer-
based training, and the econdmics of using computer-based
instructional materials (Green et ii;r 1973, ps 4).
' "Although this document was more substantial than the
second plan, much of that weight was accounted for by his-
torical and contextual materials included in the plan.
Many of the same criticisms$ which were directed towards theg
precgding plan could easily be applied to this one. 1In the
absence of any précisely defined objectives, it was directed
at using the PLATO 1Iv systém as a research vehicle to gather
'in as many areas as seemed accessible and with whatever
methods appeared feasible. " This attitude towards the ser-
vice test is.expressed clearly in the introductory discus-
sion of the implementation plan: >

The following sectinns have been provided tg -
give more detail on the speciflc techniques
: and methodologies to be employed in accom- -
"~ plishing the service test goals. A caveat may
‘be appropriate at this point, however. An ’
exploratory service test of the kind planned
fog\tQés effort must tc highly dynamic to bro-
duce -Its most usefnl product. Therefore,
methods and procedures detalled below must
be considereg mutable and subject- to changes
dictated by é\QFuristic'apgroach. (Ibid., p..9)

<




& This statement reflects accurately the lagck of confidence

the plan's authors had in it. Better than the: pages spent
in articulating thg guidelines or, as experience shoned,
hopes for the service feét this statement charactenizes
the activity of the service tes: from its beglnnlng until
May, 1974. .

As stated before, ATC never gave its fimal approval to
this plan. 1In the ahsence of any other plan, however, the
managers of the service test at Chanute AFB used it as a
basis for administering the project until May, 1974 At
that ‘time the project was given a full review whlch resulted

in a drastic change in directlon.

’

Because this change was
so radical and because it resulted 'in the most productive
perlod of the service test, the change and its consequences’
are discussed in a separate section on “the ISD management
Here, it is sufflclent to note that after*the May 1974
review, the service test's goals in terms of products and

timelines were precisely defined.

‘Moi-ecver, the-manp
effont was to be devoted to broducin& operational instrue-
tional materials on the PLATO system rather than using PLATO
lessons individually as research vehicles. Research under
the new plan was. to be confined to evaluztion of the effec-
tiveness of a computer-based medium 1n an operational .
settlng. ’

Inherent Defects In The Service Test ’ .
Before turning to other aspects of tne establishment of

Chanute's CBE Serv1ce Test, it is necessary to addres= some

-

comments to the 51tuation which effectlvely 1mpeded the suc-
cessful writing of an implementation plan for almost the
first half of the project's duration. 1Interviews with ser-
" vice test evaluators, managers, and authors along with

observation of the test throughout its duration have h‘

-
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indicaled several contributing factors to this circumstance.
Those which were inherent in_ the service test, and hence
directly affected the establishment, will be dealt with
here. Other factors will be treated as they become relevant
tao the succeeding discussion. .

The fundamental source for indecisiveness with respect
to the service test's objectives can be found in the differ-
ent mL531ons of the two Air Force agencies responsible for
the test, AFHRL .and ATC. On the one hand, ATC is concerned
with *he technical ra1n1ng of servicemen. 1Its interest,
therefore, was ,to d1scover how the PLATO system would

. perform as a technical tralnlng medium. AFHRL, on the
‘other hand, with. its resbonsibility for all-Air Force
" behavioral science' research and its new commitment to the

Advanced Instructional System (AIS) a large CBE system
under development at Lowry’AFB was naturally concerned to
discover as much as poss1b1e about computer-tased media.?

. Thus, ATC's interests in the PLATO system were based pri-
‘marily in its capablllty to deliver actual instruction and

secondarily with the potential of the ‘system to support

basic CBE research; priorities of interests of AFHRL in

these two - areas were reversed from those of ATC.

O Practlcally, the interest of AFHRL in relatively pure

oBE rec2arch manifested itself in dropping the first imple~
mentation plan. If 1mp1ement1ng the serv1ce ‘test as

o

’

2The contract for.the AIS system was awarded in May,
1973. AIS was not only to offer self-paced, individualized
computer-based instruetion to Air Force trainees but also

to manage their training by selectlng materials and media
allocatlng resources thousands of students. The plans for
AIS called for a system which possessed strong resemblances
to the PLATO IV system. . Lo
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originally planned in the GPVC was impossible, surely anoth-
er course could have been selected for a similar sort of
service %est. According to personnel involved with the ser-
vice'test at’ that time, no alternative course was sought.
ATC's influence and prejudices are evident by the fact that
1t withheld approval of any of the implementation plans
which were drawn’ up by AFHRL .

The practical effect of this indecisiveness for the
day-to-day management of the project cannot be overesti-
mated. Without an implemention plan, TRAB personnel who
were administering the test at Chanute had no real guide-
lines with respect to both products ¢.d deadlines. Inter- °
views with members of Chanute PLATO project indicate that
the absence of clearly énunciateé, fundamental opjectives
and the"cohsequent laék of direction from those agencies:
direqtly responsible for the service test severely under-
m1ned the basis of authority of the project's local
managers. ’

In addition to the clash of fundamental interests of
AFHRL and ATC in the PLATO serv1ce test neither of these
organizations had had much experience with computer~based
education. Moreover, since Chanute was the first military_
training center to use ‘the PLATO system, CERL could prov1de
little in the way ofxgu1delines or advice in the preparat&on

/ times for technical training materials. The. practicalp ‘
effect of this lack of experience was' that none of the
people attempting to write an 1mplementat10n plan had a
clear concept of what was feasible in a three year PLATO
"service test. For example, being novices with the system,
they had no reasonable estimate of how many manhours per
hour of student instruction would be needed to produce even
the simplest sorts of lessons. ' Thus, any estimate of the
magnitude of the project's total output was purely guess-

work.
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- . . As an example of this sort of guesswork, consider that
when the project began it ‘was proposed to use the PLATO
system to duplicate most of the non-laboratory instruction
in the GPVC. Thus, it was hoped that about 173 hours of
instruction would be producedy As far as is known no consi-
deration was gi&én at that time to'the work load that such
aﬁ objective would place-on the PLATO authors. In any case,
less than six months later the objective for the service
test was reduced to. 80 hours of CTBE lesson maéerial. This
.objective was essentially halved again in May, 1973, when
TRAB and AFHRL made their final atfempt to write a joant
implementation plan. ?his last est}mate is unique among 1ts
predecessors in that it is based on an estimated rate of
lessoq production, namely, that oBSErved'in the early por-
tions of the service test. If objeétives about particulars N
such as the quantlty of lesson materials '‘to be produced were
so casually made, it is 9asy to see how the other objectlveg
for which there was no ground for making production esti-
mates,would probably be more unrealistic.

Philosophical interlude. In view of this naiveté& with

respect to CBE, the TRAB managers of the .service test should
° not have been given the license by the AFHRL projéct moni- ' - 7
tors and evaluators of being able to change the project's

objectives in the face of day-to-day contingehcies. Such a -
“policy would be most likely to lead to so ‘many chanées°in ;/"
direction that at its conclusion the project would have made
very little progress in any given direction. Given thi’s
inexperience, the project planners would .have beeg/ﬁést
adv1sed to follow the recommendation of René Desc¢artes on
how to embark on prOJ ts in whiqh ~the way to proceed is Lt
less than clear. In such @ sj‘nggganbeg/says that one

: must early estahlish some rule for action and resolutely
follow it. Even ifgfhe rule is uncertain and if it is knocwn

4
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to be doub/tful, it must be treated as certain. In this way,

\

one woulz/be

following the example of travelers, who, iinding
th mselves lost in a forest, know that they ought

t fo wander first to one side and then to the
taer nor, still less, to stop in one place, but
nqcrstand that they should continue to walk .as
'straight as they can in one, direction, not diverg-
ing for any slight reasol, %ven though it was
possibly chance alone that first determined them in
their choice. By this means if they do not go
eXactly where they wish, they will at last arrive
somewhere in the end, where probably they will be
better off than in the middle of a forest. And
thus since often enough in the actions of 1life no
delay is permissible, it is very certain that, when
it is beyond our -power to discern the opinions
which carry the most truth, we should fgllow the
most probable; and even although we notice no
greater probability in one opinion than in the
other, we at least should make up our minds to
follow a particular one and afterwards consider it
as no longer doubtful in its relationship to
practice, but as very true and very certain,
inasmuch as the reason which caused us to deter-
mine upon it is known to be so. (Descartes, p. 96)

. /
The sagacity of Descartes' advice was not called into

doubt by the Chanute service test, which changed implemen-
tation plans at least three times during the first half of
its intended duration and never finally fixed on any one

plan. Before a final ménagement plan was adopted, the major

accomplishment of the service test consisted in the training

of the authors. Althouéh the lessons they developed did
serve as a basis during the éecond,phase of the project,

these lessons had neither the cohesiveness nor polish to be

implemented as bona fide CBE lessons. The effect of
~hanging plans so often was that any progress made during
one period was c¢anceled out by progress in another.

H
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Selectlon and Training of PLATO Authors . -

+

The selectlon and trainlng of the PLATO authors was not
delayed or substantlally impaired by the absence of an
impYementation plan. By early August, 1972, four civilian' .
and four military authors had been identified by the mana-
gers of the service test and were ready to hegin’training.
These eight. authors were“origihally put under the supervi- .-
sion of the chief of the GPVC along with 31 other personnel
authorized as instructors 'in the course. * The fact that the
authors were under the management of the GPVC chief and of
TRAB personnel s1multaneously was the:source=of much diffi-
Cu;Dy in the early administration of the service .test.

. The. branch. chief of TRAB who wrote the original RTR was
responsible also for selectlng authors for the PLATO service
test. Youth was one of’ the pr1mary qua11t1es he sought in
potential ELATO authors. He felt. that relatively young

instructors would be sufficiently adaptable tp revise their

ejficational outlooks and work habits to suit the needs of
using the PLATO system as a teaching medium. He. hypothe-
sized that not only would the authors have to use new
Lnstructlonal technloues but that they would also have to )
master a computer programming language and the protocols of ~
worklng wlth a computer system . . ;

The TRAB.branch chief employed two ‘other critefia in
selecting the project's authors. These two criteria were
amount of educatlon and willingness to stay with the PLAxO '
service test throughout its duration. Selectlop of the most
highly educated personnel available, in.the opinion of the
branch chief, would 1ncrease the likeliliood that the\authors'
would possess the intellectual ‘tools.and’ d1sc1p11ne to mas-
ter the complex skills needed .to author materials on the

PLATO system. Learning these skllls, moreover, 1nvolved SO

much training that the loss gf an author during the‘service




test uould'be very costly to the project’both in terms of
the 1loss of the 1nvestment in the author but also in terms
of the time needed to train”a replacement, B

The criterion that the authors be subject’ matter
experts 'in the 1ntenged areas of CBE lesson development was
not of hlgh priority in author seleotﬁ%h Slnoe the pool of
instructors from whlch the authors were selected oons1sted

3

of GPVC 1nst:uctors, it. was assumed that ‘any of the- cand1-
. dates would be highly knowledgeahle in the subject- matter of
that course. The fact that a premium was placed on youth,

‘" however, resulted in the selection of some authors who did

R "not, have much experience with teachlng or teachlng the

- course S subject matter. : ' ' !

« It is not khown whether experience in the areas of

. . instructional design -and oomputer science was considered an

“ *important cr1ter1on in authdr selectlon, but .because of

. _ava11ab1e oand1dates, could not be sat1sf1ed, or whether
these character1stlos were not considered important. In any

J case, Table 1 shows that the authors sélected’ collect1vely

possessed no exper1ence in tne first of these/a’/as and only‘
a l1ttle in the second. Finally, the TRAB branch chief was
oonstra1ned to select four civilian and four m1l1tary per- .
sonnel for the PLATO author staff. Table 1 summarizes the "

L3

characteristics of the staff. .

Table 1 shows that some of the pr1mary select1on cri-
teria were well met by the authorlng staff. With respeot~
to gettlng staff members to stay for the duraticn of the
project, however, there was muoh less success. Two of the '
wr : military authors left the Air Force, and hence the project,

after the project was little more than a year old. Another _ ,
? military author left the project after 18 months. Also one
civilian author left the projeot after two years. Because

of a scarcity of qUalified personnel and bureaucratic

o . , - . v
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Table 1 ' i

Characterist®cs of the Chanute PLATO Authors inyJuly,\}glsz

~

Experience

¢ Years ,
. ' 1:each:lng,a with b :
Auther Age Education experience computers ’ Rank
B | 34 H.S. graduate K 5 keypunch operator Master Sergeant
2 32, M.A. (Political Science) 3 none GS~9
. _ . M.A. (Sociology) + 9 hrs. ‘ .
7 3 29i H.S. graduate + 9 none - G5-9
. 2-years college ' "
N
~ 4 . 26 B.A. (Industrial Ed) 3 _ none _ - Staff Sergeant
’ 5 25 B.S. (Biology) 1 keypuﬁéﬁ operator ' GS-9
) . 6 25 H.S. gladuéte + none Sergeant
+ 1.5 years college ) '
- ~ . 3. - _
7 23 B.A. (Industrial EQd) none ' Sergeant
8 23 B.A. (Physics) 1 year of college GS-9

computer science

None of the authors had any experience in'writing programmed

instruction of any sort.

®Pennel et al., 1973, p. 6a.
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difflcultles, satisfactory replacements were generally not
made for those authors who departed from the project before
the 1ntended‘comp1etlon date of dJuly, 19[5 -
Acquisition of PLATO IV terminals and Peripheral Devices

" The Chanute PLATO service test was allocated a total of
25 PLATO terminals. The de11very of these terminals was to
"be completed by the end of the second year of the service

test. FEach terminal was to be equipped with a random dccess .

slide selector (Francls, 1976, p. 4), a random access audio
playback device (Ibid., 1976, p. 38), and a touch panei
(1gid., 1976, p. 25). L L
Because of manufacturers' delays, CERL repeatedly
revised t1mes the schedules for the delivery of terminals-:
and peripherals. Thé inability to follow any of these
schedules stems primarily from delays in delivery of hard-
ware to CERL from various manufacturers. The 'delays of. the
manufacturers on the other hand may be attrlbuted to the
fact that much of the hardware ‘for the new PLATO IV system
was being manufactured for the first time so that‘these
manufacturers were encountering the problems that usually
accompany the assembly of new products. For Chanute, the

ke

source of these .delays was not important. All that con-

"cerned this site was that the delays did exist, that they

were long, and that they impeded the: ability of the newly
trained PLATO authors to develop their skllls in using the
PLATO system. . . ’

Chanute's first two terminals arrived two weeks late in
September, 1972. This delay* forced. the authors to travel
daily to the University of Illinois for two weeks to con-
tinue to use the PLATO IV terminals there (see Appendix 1).
The authors had just completed their TUTOR training at that
time. Consequently the importance of getting extensive

31 . .
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~ exposure to the PLATO system far outweighed the inconve-
nience of working in an unfamiliar and temporéry environment

.and of commuting between Chanute AFB and CERL, a trip of- 18
miles each way. . ]

: Another ill effect of the slow delivery of PLATO ter-
minals was that the eight Chanute authors were split into
three groups with each group working one of the three work-
daj shifts. (This was possible since PLATO system service
was available 22 hours a day.) As the shifts were originally
established and remained through June, 1973, two shifts each
with three authors did not interact at all. Not only did
this arrangement ninder communication within the authoring
group, it also often‘rendered ineffectual the attempts of

"the TRAB personnel to monitor and guide the progress of the
authors. In June, 1973, the shifts were differently stag-
gered to avoid some of these probiems.. It was not until
January, 19%4, when ‘the eighth terminal Qas installed that
all of the authors could work the same shift.

The slow delivery of terminals was perceived by the on-
site managers as one of the project's biggest problems )
during its initial-stages: .-

. In the beginning of a proJect, one additional ter-
minal can make all the difference as far.as avail-
. ‘able terminal hours and flexibility of scheduling.
Never knowing when the next terminal would be
delivered and always being promised that it would
be there the néxt week added more .to the list of
frustrations. (Green, 1973, p. 11) .

The. inability of CERL to deliver Chanute’ s terminals
according to most of the proposed schedules also damaged the
confidence of the project adminstrators in CERL's promises
-for delivery of other hardware. Ih the case of the touch
panels, the lack of confidence had a definite impact on
courseware developmeht.\ Although enough panels were
installed for author use, the project administrators refused
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ffo allow their authors to incorporateluse of -the touch panel
into the PLATO lessons even though delivery of a sufficient
number was promised by CERL before thé spudeﬁts would be
using them. Only with all of the touch panels installed

. would such reliance on them in the PLATO lessons ,be per-
mitted. For this reason, touch panels were not used in any
of Chanute's operational lessons although each terminal was
eventually accoutered- with one. . -

The situation with audio devices was much the -same as
with touch panels. Since the‘site was not completely sup-
plied with these peripherals, it was decided not to use them

~in_the CBE lessons. 1In fact, for the entire duration of the
.service test and the subsequent operational use of the PLATO
lessons, there was never more than one audio device at Cha-
nute, and it was seldom, if ever, used.

. With respect ‘to the slide selectors the ‘case was saome-
what more fortunate. A ‘full complement of these was |
installed early enough so that the decision to use micro-
fiche in the CBE lessons could bé made. The slide selec- .
tors, nevertheless, required”frequen€ on-site maintenance
and were not found to be reliable by the Chanute authors
(Francis, 1976, p: 30). "An extensive ‘description of Cha-
nute's expefience in preparing microfiche for their lesé@ns
may be found on pages 19~32 of Francis (1976).

Service Test Managers .
.- The multiplicity of interests in the Chanute PLATO IV
service test-has already been detailed in the discussion of

the research agreement. It should be recalled that the
PLATO authors wereaofficially designated as instructors in
the GPVC. At the same time; the entire PLATO service te'st
was under the general guidance of AFHRL which was trying to
exercise its supervisory duties from a distance of 900 miles

33
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from the test site. Finally, TRAB personnel located at Cha-
nute AFB acted as on~site project managers sometimes”expe-
diting directlves from AFHRL,® sometimes collaborating with
AFHRL in formulating project plans, and sometimes taking the
initiative in administering and d1rect1ng the service test.
All in all, it appears that there was an autempt to compen-
safe for the absence of an implementation plan with a sur-
feit of project admiristrators.

Of the three organizations directly invoived witﬁ the
eervice test, TRAB was by far the most important. The ori-
éiqal Research Agreement designated TRAB as the

Technical School OPR [Office of Primary
Responsibility] for coordination of the -
experimental service test with ATC/XPT, AFHRL,
ARPA, and the University of Illinois. This
ofTice will monitor the research program by .
developing a programmed action directive for the
duration of the three-year research agreement.
(Training Research Agreement 1972)

What monltorlng a research program by means of a.'"programmed
action directive" may mean is not altogethér clearj How-
ever, the TRAB Brauch Chief and. his staff members were

de facto project officers of the service test from its
inception untilxMay 1974. )

By "project officers somethlng less than might ordi-,
narlly be understood is meant, for in any effort to direct
the prOJect .TRAB_personnel. _had-to-contend- w1th the fact -
-that the PLATO authors were under' the superv151on of the
GPVC branch chief. Without the cooperation of the GPVC
chief, therefore, the influencerof the TRAB personnel was
limited. Again, without some convergence of goals- of ATC
and, AFHRL, the administration of Qhe project on-site was
indecisive at best. An awareness ey the TRAB personnel of
the diversity of influences affecting TRAB is apparent in

the following qdote from a documentation of early project’
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problems:

2 It seems apparent that TTOE3 personnel-are the
critical 1link among all contacts concerned with
the PLATO effort. Everyone involved-with the
prcgram at whatever level seems to have their
own interests uppermost in mind when any problem
about PLATO is brought to their attention. .
(Green, 1972, p. 4) . .

Clearly, since'its role in the service test was subor-
dinate to that of AFHRL and ATC, TRAB could not administer
the project effectively w1thout some convergevce of inter-

ests of those two agencies and without an approved 1mp1emen-.

tation plan. There were other conditions that tdgether made
effective leadership of the proJect beyond the practical
capab111t es of TRA? Among these'conditions ‘were frequent-
personnel changes in TRAB and, consequently,fﬁm the PLATO
projectt's administrator during the first two years of the
test. These changes along with an assessment of their .
impact on the projeg¢t is contained in tne section discussdng
management in the first two years of the _project. !
Since the leadership of the project changed so often in
its first two years it would be difficult to categorize the
* . * qualifications of the TRAB personnel. In interviews with
members of TRAB's staff, however, one deficiency in particu-
lar was emphasized as being especially detrimental to the
- success of the test. During its first two years, TRAB nei-
ther had any staff‘members experienced in curriculum design
nor ready access to Air Force personnel with experience in
this field. This deficiency was.characterized by a member
of the TRAB staff who . had held a posi*ion of high responsi-
bility in the administration of the project as being the .
single most: 1mportant factor in contributing to the relative

v

3TTOE" is an internal designstion for TRAB.
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lack of progress in the project's first twoqyears. He made
this assessment in comparing this problem with those of
trying to develop an implementation plan that would satisfy
both AFHRL and ATC and oP trying to undertake an ambitious
curriculum development project on.a newly assembled innova-
tive CBE system. " ) :

.

Le

It should be. recalled that none of the PLATO authors

"had a s13n1f1cant~backgrouqd in 1nstcuet1onal design and

that' none of-‘them had any background in developing lessons
for CBE. It is then easy to see that with this.naiveté with
respect to CBE fnstructiohal design on the part of the '
authoring‘steff the absence of experience in curriculum
design could be cr1t1cal to the prOJect's outcome. It 1s
merely speculation to attribute somé of the problems of the
project to the absence of a curriculum desjigner.. At ‘another
ARPA/PLATO site mhich was aoministeredlby an individual with
ten years of ‘curriculum design experience, fewer of these
problems arose (Himwich, 1977). This relative competence
was not only apparent in daily management of project affairs
but also in allocating responsibilities to the staff's
members so that the project!s long range goals could be
achieved. A

éummary ’ .

The Air Force's PLATO service test had several diffi-
culties. which were either, inherent in the structure of the
test or could be -attributable fo causes beyond the control
of the project's planners and administrators. Since these
problems were the causes of several\oef1c1enc1es in the
establishment of the test and because they continued to
plague the project throughout its duration, it is fitting by
way of summary of the preoject establishment to enumerate
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- 'them here.

.

The problemé that arose in the service test seem to be
from three fundamental sources: .

1) The two Air Force agencies--ATC and AFHRL--

- :which had primary responsibilities for the ser-
“vice test had different aspirations for the
outcome of tHe project. ATC was interested ir
PLATO mainly as an operatidnil teaching devi e
while AFHRL’tended té view the PLATO system
as a vehicle or basic CBE research. .

s ' 2) The serwice test-began éﬁzthe same time that
" the new PLATO IV system was being assembled.

3) Neither among the supervisors of the project?
N nor among the PLATO authors was- there.any signi-
ficant experience in cuarriculum and instruc-
tional design. : ) o

/7?

The firét‘of these has been discuséed as,a primary
reason that no implementation plan was officially édopted
for thé ‘Project. Also, as will be more apparent in suc--
ceeding sections of this chapter, it made effective admifij- °
stration of the project at bhanuﬁe AFB by TRAB difficult. '
However, it is clear that the task of managing the prdjéct
iocally and ‘simultaneously serving the interests of ATC and

" AFHRL could only be successfully completed with the aid of
exceptional administrative talent or of exceptionally good
fortune. Chanite was blessed with’neither., B

One of the manifestations of the second of these pro-
blems apbeared in the delays in the delivery of terminals
and periphéral hardware. These delays, in turn, were an
"impediment.to the project authors in practicing skills they
had just been taught in author training at CERL: Finally,
with the start-up of a computer system as complex and large
as the PLATO IV system some difficulties with reg%rd to
establishing reliability must be expeéied. Being the firSt/
ARPA/PLATO site and.one of the first large sited remote from
the University of Illinois, the Chanute service test fell

)
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victim to a number of problems that would not and did not
trouble later sites. These problems will be discdsseq
wherever appfopriate in succeeding sections of this chapter.
The ébsence of experience in curriculum and instruc-
" tional design in the project had its main impact fn the
- manner in which tiie project authors were administered. It
( is, éheréfore, sufficient to emphasize this fact here and
discuss it in the section on project manaéementl
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S;RVICE TEST MANGEMENT BEFORE MAY, 1974

The management of Chanute's PLATO service test» under-
went several changes in the. first portion of the project.

_These changes are in part attributable to tufnovers in the

staffing of TRAB - ‘which had the responsibility of locally
mon1tor1ng the project and of coordinating the efforts of
the agencies that were involved with the project. Other
changes occurred as some workable scheme for administrating
tha daily progress of the authoring staff was sought. These
charges are 1mportant because they revealed defects in ithe
original structure of the service test.and because they" pad
an effect on the authoring staff. ?he first part of this
section oiscdsses4the.fwoluti n of the' service test:manage-
ment. The second part>will ppte other.influences on the
management of the project.
processes durihg this phase ofnthe service test will be
described. . Lt

D
1 ’

Evolution of the Project Man;gement before May, 197u

While the leadership of TRAB could not be well directed
without a convergence of interests of ATC and AFHRL and
without an approved implementation plan, the fact that TRAB
underwent a number of personnel changes during the early

stages of the project also contributed to TRAB's indecisive .'.

leadership at tre site level. Which, if enyw of these
changes were most detrimental is a matter for speculation.
However, it can not Be doubted that, taken separately or
together, they did have adverse influence on the project's
outcome. .

) The first change in local leadership of the project -
occurred shortly after the authors had completed their PLATO

. " ol

Finally, the -lesson development *
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training at CERt‘in September, 1972. At that tiie, the TRAB
branch chief left Chafute AFB. This individual, by virtue
of his proximity to the University of Illinois’, had peen\
aware of the development of the PLATO IV system at "CERL.
Being excited by the potential of a powerful computer-based
educational system, he initiated the project's RTR. Also, |,
" the central idea of evaluating the.effectiveness of the
PLATO IV system by duplicating the already existing GPVC was
his. It is not remarkable that entﬂusiahm for this approach
to the service test diminished after his departure in the
face of other difficulties to »hat concept's implementation.
‘At’the time of the departure of the first project offi-
cer, one of the psychologists from TRAB's military personnel
was assigned as project officer working one-half time on the
PLATO project. TRAB's office and that of the.PLATb authors
were-not of sufficient proximity to each another for the new
project officer to get a satisfactory feeling for the needs
of the project. To remedy this situation, he cbtained a
desk within the PLATO group. Once he began to have rore
contact with tﬁe PLATO authors, however, his involvement
with the project increased. By January, 1973, he was work-
ing full-time with the project (Green, 1973, p. §).
chreased pommitment to the PLATO project of all mem-
bers of TRAB foiloweﬂ that of the project officer. TRAB's
staff consisted of two military psy&hologists, a civilian
training specialist, and a civilian sgcretary. One of the
. psychologists was already acting as project officer. By
early April, the other psychologist and the training spe-
cialist were spending a significant portion of their time
with the PLATO project alsof AL that t1me, in fact, serious
consideratlon was given to the idea of moving thé entire
TRAB-Pff%ce to a room adjoining the PLATO section (Green,
1973, p. 8). = .
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While TRAB's involvement was increasing, some difficul-
ties between the’ PLATO group and the other 1nstructors/?rom//
the GPVC arose. From the outset the PLAID/s+affL,thngh
part of the GPVC staff was v1eg with saome” envy by -their

' colleagues who taught th//conventional course. If was felt

that since the PLATO-Staff did not have to instruct as con-
ventional lecturers tha® their situation was preferable to

that of’the other instructors. Moreover, early in the pro-”ﬂ"

ject there-were onl¥two terminals installed at*Fhanute.

Rhus, only two authors could use the PLATO system at a t1me
whilé the other six were left to glan their lessons at their
.,desks. This behavior was judged to. ‘be non-productive by the

"t conventional instructors and the GPVC superv1sory personnel.

Early in 1973, becausé of hardware and software acqui-
sition and modification, the PLATO- system was unavailable *
for six weeks. Reshricted entirely to desk work the 1abors
of the CBE authors 'seemed to be even more unproductive than
they had appeared earlier. This appearance, it was argued
had a demoralizing effect on the conventional instructors.
.Jo remedy the apparent inequity, the PLATO authors, military
and civilian alike, were ordered to take part in custodial
duties that required severgl hours a day of stripping,
cleaning, and waxing floors. These duties were even main-
tained after the PLATO system was once,again_ available on a
reliable- ba51s. In - fact, it was only .after hard and long
argumentation from the TRAB project officer that the GPVC’
Branch Chief was' cpnvinced that the PLATO staff had enough .
‘to do without these additional duties.

- The f.1ction 5etween the PLATO authors and the other
GPVC instructors was heightened by the ambiguity in the
leadership of the project. On the one hand, the GPVC chief
was officially the supervisor.of the CBE authors, while on
the other TRAB personnel had taken the active, role in

3 .
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administering the .project. Again, the GPVC chief "knew

little, if anything, about the project" (Green, 1973, p.'8)

while members of TRAB had taken the time and trouble to

learn TUTOR, the programming language used on the PLATO

: "sxjtem}/as well as other efforts to help the authors in
'”undertaking theltask‘qf developing CBE materials. Thus

TRAB, with no ofPicial sanction to supervise the CBE
authors, was in fact d01ng so while the officially desig~
nated supervisors, were taking very little interest in any

aspect of the service test. )

In early 1973, an attempt ‘was made to alleviate the
the ambigu1ty in leadership of the PLATO progects and to -
reduce somewhat the frlctlon that had developed between the
PLATO authors, as GPVC 1nstructors, and the other course
1nstructors teaching the conventional GPVC. Tousqlve these
problems, discussions were begun concerning the feasibility
of transferring the authors to TRAB. This transfer was in
fact made with the understanding that the PLATO authors
would revert to the supervision of the GPVC chief once their
materials were completed and were being used operationally.
With this change in the management of the project and the
invo{vement of the entire TRAB, the authors were under a
singlellocal leadership.

Mhen TRAB began administering the daily affairs of the
service test the-.need for a larger research component for
the project became apparent to TRAB personrel (Green et al.
1973, p. 40). To assist in monitoring this need, TRAB urged
AFHRL to meet the terms of the original agreement between
ATC and AFHRL and provide an on-site AFHRL representative
(Green, 1973, p. 9). In June 1973, AFHRL hired an indivi-
dual to serve in this role. The view of TRAB towards this

~ appointment was quite sanguine. TRAB ant101pated that "This

actlon}will insure that research needs under jurisdiction of

9
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Air Force Systems Command and operational reduirements of
Air Training Command. are properly balanced." (Green et al.,
1973, p. 40)%. Ap immediate benefit of the appointment was
that communications between the service test site and AFHRL
at Lowry AFB, Colorado, were improved.

For service test monitor and liaison, AFHRL selected
- individual who had been an instructor at Chanute AFB for
five years. As an instructor he had probably gained some
ggperience of with instructional design and implementation
of instruction. However, there is little in this background
that would indicate a competence in evaluation, management,
or curriculum design. With experience only in the area of
instruction, this individ@al was not prepared to insure that
the service test maintained a "proper balance" between
research and operational concerns.

‘THe management role of the AFHRL monitor was very
important during the first phase of the service test.
Despite his inexperiencé in the important areas of educa-
tional research, curriculum and instructional design, "and
management, he and the TRAB project offfcer were very nearly
peers in these areas. Thus, his opinions, which were

already ;nvested with the weight of his positién as AFHRL's

representive, generally influenced. the project offider's
decisions strongly. Together the AFHRL representative and
TRAB project officer administéred the service test from the
time the former assumed his duties in June, 1973,euntil the:
first phase of the project was formally reviewed in May,

UThis statement is of significance not only as documen-

tation of what role the AFHRL liaison was expected to
fill but as an indication that TRAB was aware of the
difficulties in trying to administer a project that was
to be simultaneously research and operationally oriented.
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1974. Fo} this reason, the administration of the project
during. thlS pariod may be justifiably attributeq to the

"management/evaluatlon" staff.

During the tenure of this management/evaluation staff,
the autﬁors'essentially operated autonomously. For most of
" this time, the progect only had four PLATO terminals. To
maximize the time that each author could work on the\PLATO
system, the staff worked three daily shifts. For the
apthors;”working under 3uch conditions decreased someWhat
&€roup interactions that are uséful in solving problems that
arise in lesson devélopment and in uti}izing the'variety of
talents in an authoring group. For the management/evalua-,
tion staff, splitting the adthors into three shifts meant
that the authors often worked without supervision and that
their progress was difficult to moniter.

Having established the habit of working autonomously
the authors naturally resisted attempts to establish any
regimentation in. their work habits. This resistance
amounted to more than thefmere distaste for supervision. On
one occasion, when the project was well into its second
year, the AFHRL monitor proposed an imple@entétion plan. A

——strong negative reaction to this plan by the service test

authors was sufficient to prevent him from formally propos-
ing the plan to AFHRL and ATC. At other times, the authors,
both individually and in groups, undertook to reform the
project themselves. With respeét to providing some direc-
tion to their work, their efforts were as ineffectual as
those of the management/evaluation staff. It is, however,
noteworthy that they undertook such in{tiatives while
occupying subordinate positions. It is a token of the lack
of direction and order that pervaded the project during this

phase.
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With the possible exception of the first writer of the
RTR, the succession of TRAB project officers and the on-site

‘ AFHRL representatlve were all actively engaggd 1n graduate

degree programs at the University of Illinois. Two of the
TRAB project officers were involved in doctoral programs.
One of these officers felt so acutely the demands of simul-

' taneously managing a CBE curriculum development project and
"of pursuihg an advanced degree that he left the Air Force to

become a full-time graduate student. another todk leave of
his Air Force duties to devote his energies full time to his
graduate program.

It is impossible to asse§§ the overall impact that
enrollment in graduate degree programs‘had on the quality of
the management of.the Chanute;service test. Enhanced back-
grounds in educatign and evaluation were valuable to the
management of the project. However, the courses and studies
were directed at 1oﬁg-term career objectives and so were
more cxtensive than mere supplementatidn of knowledge needed
to direct the service test. Also, in two cases the commit-
ments of a project officer were radically altered for the
sake of continuing graduate studies. It is, therefore,
plausible to conclude that their studies on the whole
detracted from’ the performance of their duties as project
managers. How much phese;duties were affected can only be a

matter 6f speculation.

From interviews with service test authors, it has been
learned that while members cf the management/evaluatioh
staff were enrolled in graduate degree programs, they
actively discouraged the CBE authors from undertaking addi-
tional coursework themselves. Even though in some cases
the authors were interested in taking courses which would
have increased their value to the service test at least one
of the PLATO authors had hlS desire to take courses
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_categorizea_as.self-senving.,,(Theﬂcompietion of additional
cdoursework facilitated promotion.) Such criticism appeared

to the authors to be hypocritical in view of the. fact ‘hat/ ‘

° some_members of the management/evaluation staff were
pursuing degrees which would enhance their professional
standing.~ Despite these discouraging conditions, after
appealing to GPVC supervisors, at 'least two of the original
eight authors took coursework while working for the service’
test. . - .

The question of whether or not the authors' perceptions
were accurate is not relevant to this report. What is
important is how they perceived the managers of the service
fest. That authors' perceptions were as described is a
token of the poor'esp}it de corps of the service test per-
sonnel. To outside observers of the project, the morale
usually appeared bad. Such an assessment seems to be corro-
borated by the sesyice test manager/evaluators who once, in’
conversation, characterized the attitude of the authors as
one of "open rebellion" to the administration of the
project.

Lesson Development Procedufes -

Those interested in planning a CBE curriculum project
would never consciously imitate the lesson development pro-
cedures employed at Chanute before May, 1974.5 These

5Planners for sthe PLATO projects at other military
training centers frequently included an inquiry into the
history of the Chanute service test as an essential part of
their preparations. That this project was beset with many
problems was well known. They hoped that a thorough know-
" ledge of these troubles would heip them to avoid similar
-problema in their own projects.
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procedures were the outcome of several different influences
ranglng from defects inherent in the establishment of the
proJect to inexperience in curriculum and instructional
design. It would be a difficult task and of 11tt1e use to
recount the various attempts made at Chanute to bring some

order to the production of lessons. The task would be dif-
ficult because, as with the implementation plans, several
different procedures were tentatively aQopted and of little
value since the administration of these procedures was
ineffective. )

K] .

Tne most instructive view of these practices would be

, that which sees them as a natural outcome of deficiencies ih -

-the establishment and management of the proJect This view
will be adopted here. No attempt, therefore, will ‘be made
to describe completely the development of a CBE lesson from
.the planning stages to its operational use or to enumerate
the number of different lesson development procedures
adopted. Unless otherwise noted, any specific mention of
procedures will refer to those employed during the tenure of
the last TRAB project officer who managed the service test
for }he major portion of time before the project review in
‘May, 1974.

During the phase cf the Chanute service test under
discussion, there were no timelines imposed on lesson devel-
opment by the project management. Rather, each author
worked at his own speed on a PLATO lesson until it reached a
state of perfection that,was satisfactory to him. With no
timelines to be met, lesson development was quite slow. A
factor lengthening development time was the fact that there
. were no precisely stated or enforced procedures for lesson
development. Thus, the authors. became the sole judges of

. when their lessons were~ready for classroom use. The policy
‘ of allowing the authors to determine when their lessons are

B
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completed is particularly unfortunate in the early stages of
a project.  Novice authors frequently tend to be overly con=-
cerned with cosmetic and generally nonessential aspects of
their lessons when they are not constrained by t1melines for
lésson production. Without such timelines, an author's
boredom is often the major criterion for when a lesson is
completed. . '

Such was the case at Chanute where it was thought to be
useful "to determine how long it would take novice program-
mers and lesson designers to program one student contact
hour (Green,‘1973, p-. 27). For the project's first lessons,
each author was asked to select a topic from a given portion
of the GPVC for a PLATC lesson zd then to begin the task of
designing and programing the lesson. Working independently,
the authors took an average of 650 hours to complete one
student contact hour of CBE material (Green et al., 1973,°
p. 38-j). Whether or not this figure includes the time
needed for trial student runs and lesson rgvision is not
clear. If it does not, the actual time needed to ready one
student contact hour by the Chanute PLATC authors may have

‘been as high. as 700 hours. .

Even for a project's first lessons, 650 hours of
authoring time for one student contact hour is an-unusually
slow production rate. The Aberdeen Proving Grounds required
about 400 hours per student contact hour for their first
lessons. Aberdeen's first lessons were produted under simi-
lar circumstances to those of Chanute with each author
being a CBE and instructional design novice and undertaking
virtually all of a lesson's development (ﬁimwich, 1977) . '

Related to fhe long lesson deve}opmené times experience
during the first phases of the project was the fact that

"there were no established lesson structures. . Instead, since

the project officer perceived the major objective of the

o
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test to be research, practically each lesson became an
experiment.in instructinnal design. These experiments were
frequently designed by the individual autﬁor with only. the
approval of the management/ evaluation staff which was no
more experienced in the area of instructional design than
the author. Thds, with one lesson designed:primarily to
test the PLATO system's graphics capabilities, angthér to
experiment with simulation, another to test the effective-
ness of microfiche, etec., the CBE courseware took on a some-
what random appearance. This randomness extended not only
to the the basic intent of the lesson but also the conven-
tions employed by each lesson for proceeding through that
lesson and the requirements for its successful completion by
the student. Thus, the first lessons taken as a whole did
not have an appearance of belonging to the same course.

Although these remarks have been made in reference to
the project's first lessons, they apply in general to all
the lessons produced during the period of time under discus-
sioni For the most part, each lesson was designed and
programmed to test some aspect of CBE that intrigued its °®
author. The PLATO authors were allowed to take the initia-
tive in choosing the topics of their lessons from the GPVC
material, in determining what capability of CBE Qas to be
tested by their lesson, and in designing the lesscn to meet
the experimental objectives. The role of the management/
evaluation staff during this time was primarily advisory.
Their advice apparently did not include guidelines that
would have given the lessons the appearance of belonging to
the same project or timelines for how long a given lesson
should be worked on.

That the authors worked in such a permissive atmosphere
appears to be primarily the result of two conditions. The

»

first of these. and probably the most important, was the

’
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\absence of service test objgctives more precise than a gen-

eral charter to research aspects of CBE. The second was the
lack of experience on the part of the management/evaluation
staff in the crucial areas of curriculum design, educational
research, and managehent. With vague objectives and little
of the expertise needed to direct a research<oriented cur-

. riculum development project, a too-heavy burden was put on

the management/evaluation staff of the service test.

The authors had become very used to working indepen-
dently earl§ in the project. If therg were any aﬁtempts to
impose order on the lesson development processes such

‘attempts would naturally be met with resistance. In an

interview, management/evaluation staff expressed the view
that the PLATO authors expected some justification for any
change in procedure they were asked to make. For such ‘
authority, the management/evaluation staff had neither an
implementation plan, nor relevant experience, nor precedent
to offer. As. a result, their attempts for an active manage-
ment of the projeci's lesson production were for the most
part ineffectual.

Summary

There is no known record of the output of the Chanute
PLATO service test during its first 21 months. Several
repor:s indicate the progress at various times before May,
1974, but no summative report exists. Projecting such data
from the first annual report (Green, 1973), suggests that
the‘first phase of the service test produced about 22 stu-
dent contact hodrs .7 CBE instruction.b Allowing 2 months

6The estimate of the total number of student contact
hours is derived by projecting the ratio” of the total number
of manhours available with the total number of student con-
tact hours produced as of May, 1973.
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of training time for the eight’authors, the rate of CBE les-
son production was about 1120 manhours for each student con-
tact hour produced.” Also, 80 students were, used in testing
these lessons as part of their formative development There
is no record of any of these lessons being used without mod-
ification as mainline instructional materials at Chanute or
as part of structured research. However, ‘16 of the lessons
were modified to be consistent with the objectives of the
second phase and were included among the 33 PLATO modules
used in that phase.

This estimate of the productivity of the first period
of Chanute's service test roughly agrees with *hose of some
service test staff and those of outside programming and edu-
cational consultants. Even by doubling these output rates,
the productivity would have to be considered poor. In dis-
cussing the management, several of the factors coﬁtributing
t

this poer record have been mentioned. 1In summary, these
fazi

Oors were:

the Ebsence of precisely articulated pro-

)
' Jt\ Jeet objectives,

2) \the attempt to maintain a simultaneous
‘research and operational orientation to
the project,

3) uncertain designation of leadership fol-
lowed by inexperienced leadership, .

4) the absence of structured CBE lesson pro-
. duction procsdures,

5) slow hardware acquisition and PLATO system
. unreliability during the first six months
of the service test.

T1t is interesting to note that the report from which
these numbers are derived gives 445 manhours ‘as the time to
develop one student contact hou~. Thus, as a rough esti-
mate, the authors were spending more than half of their
‘time in activities not directly related to CBE lesson pro-

duction.

i
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Although no significance is intended 1n the order of presen-

tation of these factors, interviews with mar<gement person-
nel have indicated a"strong feeling that the first was the
major -contributor to the service test's lack of prdductivity
during this time. While this-factor is surely impértant in
this resgect, it seems clear that all five of these factors
contributed syhngistically to the service. test's lack of
productivity. Nevertheless, the présence of any one_ of
these would have severely diminished any project's chances
for success. ’

Final responsibililty for the atsence of useful activ-
ity during the test's first phase must rest with AFHRL and
ATC. Had they pursued more activély-the tasks of settling
on and supporting an/jmpiementation plan eérly in the ser-
vice test a substantial portion of the 18 month first phase
might have been salvaged. Such a ccurse wnuld have contri-
buteq to a positive esprit de corps by showing high bureau-
cratic interest in addition to giving the project a sense of
direction which by itself might have boosted morale. Simi-
larly, ATC and AFHRL were in a\position to insure that the
management/evaluation staff was sufficiently experienced to

carry out the difficult task of administrating and monitor-

ing the test. In May, 1974, when ATC and AFHRL flnally
determined to closely examine the test and take a more
active hand in it, the test was put under experienced
leadehship and entered its most productive period.

/
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ISD MANAGEMENT OF THE SERVICE FEST . 2

Early in 1974, the problems of the Chanute.service test

_camé to the attention of the agencies which were materially °

concerned w1th the test's outcome A~y formal rev1ew at
Chanute AFB was convened on May 15, 1974, with reprensenta-
t1ves from ATC, AFHRL,.ARPA, the Educat;gnal Testing Ser—
vice, and CERL attendlng. The presentation offered by the
service test personnel reflected accurately the fact’ﬁﬁat~ o
the test had been up to that time a disorganized effort and'
that little useful information about CBE had been gathered.
As a result the service test'was put under new management
and a ‘new research agreement was drawn up .

The new research agreement called for the Department of

Weapons Systems Support Tralnlng (WSST) Instructional

Systems Development (ISD) chief ‘to take over the management
of the PLATO authors from TRAB. This" 1nd1v1dual was already
revising the Special Purpose Vehicle Maintenance Courses
(SPVC).8 It was felt that by using .the PLATO system to pres
sent the SPVC as revised byc;he ISD effort a measure of
the "true costs and’ capab111t1es of PLATO IV in a systems
approach to Air ‘Force technical training" could be obtained
(AFHRL, 1974). .

The new research agreement called for the ISD team to
integrate PLATO .lessons into the SPVC. These lessons would
then be offered #ith the other revised components of the

4

course as operational traiﬁing materials. The management
plan for the ISD effort states'explicitly that "PLATO
lesson/learning strategies and methodologies will be limited

DN "‘
eylke the GPVC, the SPVC had several informal verbal

designations. The official name of this sequence of courses
is 3ABR47231-1/A/B/C,
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to presently avallable hardware and programming technlques"
(Gissing,-1974). 'Thus, rather than regard the PLATO system
as a research tool, in the new phase of the servicé test it
. would be used alongside other instruational media in an cn-
going course. v

The management plan called for the development of mate-
rials to support 88 training objectives. Of these, 50'
objeatives were knowledge oriented, and 33 of the knowledée
‘oriented objectives-’ were Judged to be su1tab1e for 'PLATO
'oupport Happily, the SPVC and GPVC were not totally dlS-
similar in their content " With some modifications, 1essons
" from the first phase of the service .test could be used to
Support 17 of the 33 objectives. CBE lessons for the
. remaining 16 objectives were completed in, the time allotted
by the manaéement'plan. ‘Along with the modified lessons
from the first phase of the service test these PLATO lessons
became part of the §PVC in January, 1975. N
- ‘ .

Comparison of,the First and Second Phases.

e Because it was the only phase of the service test that
produced a substéntial amount of analyzable data on CBE use
in m111tary trairing, the second phase has been exten51ve1y
docUmented in reports by the Air Force and CERL. To report
on the same aspects of the second phase in the detail that
was lavished on the first would largely duplicate what has
already been written. For this reason, a bibliography of
these reports with a brief description of their contents is
included in this section. To supplement these reports and
to continue with the discussion of thg,zntlre service test,
a comparlson of important aspects of the flrst two phases
will be drawn. .

An important difference betweep the first and second
phases of the Chanute service test was that the second
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phase's goals and means of attaining them were carefully
~articulated at the outset in an implementation plan " This
plan laid down' the responsibilities of all of the parties
involved with the project. In partdicular, the gpon51bili
ity for managing the eight PLATO authors was « vuv. to the
ISD chief ﬁhilevthe role of TRAB was relegated to that of. .
ligison for the service test with ARPA, ATC, AFHRL, ‘and
CERL. TRAB was ‘also given the responsibility for conducting )
tours of the PLATO project .so that there would be no inter-
ference with the PLATO authors' work. For the evaluation
activities that were the Jjoint responsibility of the AFHRL
representatlve and TRAB, the plan specified that guidelines
were to be drawn up whlch would preclude the” evaluation
procedures from 1nterfer1ng with the lesson development I

By 51mp1y possessing a management plan, the ISD phase

oﬁ the service test differed substantlally from the first
phase. In delineating responsibilities of the various
agencies involved in the test, the distin

1on from the
to these dlffer-
set out time=

first phase wasg still more striking. Adde
ences ‘was the fact that the management pla
lines for PLATO lesson production and validatjon. Thus,
the new manager of the service test possessed some standard
by which bto govern the rate of leseon-production. In fact,
knowing the amount‘ofslesson‘material needeq and the amount
a%fea%g existing, he initially establishéd productién rates
.0f 50 hours per student contact hour. Being based on the
production rates for programmed texts, this expectation was,
pertaps, overly optimiétic Nevertheiess, this goal did-
establish an objective that could be articulated to the _
authors and could be used as a touchstone to determlne pro-
gress. Without such a management device, attempts at
. " * administering a curriculum development effort are likely to
be ineffectual, as was demonstrated in the first phase.

<
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During the first phase, the administration of tne ser-
vice test was placed in hands inexperienced in.both curricu-
lum development and sound management practices.’ The new
manager, as ISD chief, was nresponsible for revisihg 107
existing courses to improve instructional efficiency while
at least maintaining student pe¥formancg. When he undertook
to manage the PLATO service test, he had already carried out
revision of about 32 of these courses. 1In a total of é2
years at the School of Applied Aerospace Sciences, he had
occupied a variety of positions from insprucﬁbr to WSST ISD
team chief. He had spent seven years with the ISD team and
two years as its chief. Thus, he possessed extensive
experience in the designing and administration .of curriculum
development projects. o '

‘ Another striking difference between the first two
phases of the service test was the manner in which curricu-.
lum and lesson design was carried out. During the first
phaée,‘éébh‘PLATO‘author carried out for himself most of the
activities needed in CBE lesson production. These activi-
ties included lesson design, TUTOR programming, providing
subject matter knowledge, and lesson validation. These
raquirements, difficult to meet by even the most experienced
eduéators, were beyond the qualifications of the PLATO
authors. As part of an ISD project, however, the authors
joined a more integrated and disciplined effort with defined
roles and procedures. While they, in fact, designed most of
the CBE lessons, their primary responsibility, in the view
of the ISD team chief, was to provide TUTOR programming
expertise. The details of the ISD curriculum design model
are given in several of the reports summarized after the
discussion of the ISD phase.

Under ISD management, the service test's orientation
was-very'different from what it had been under TRAB
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managemeﬁt. Whereas before the test was attempting to
research basic CBE capabilities, the second phase was simply
motivated to develop training materials that would be used
as part of operational training. Being operationally
oriented did not permit the luxury of selecting the most
iﬁteresting topiecs to teach via the PLATO system or of
determining experimentally how those topics might be most
effectively taught. In practical terms, the shift to the -
production of CBE materials determined that the PLATO
authors could no longer play a major role in directing their
own work.

Under the new management, CBE lesson production
improved markedly. While no good records were kept, the ISD
chief estimates lesson production at 100 manhours per stu-
dent contact hour. Keeping in mind that the PLATO authors
produced as much CBE lesson material in six months under the
ISD management as they had produced in over 18 months under s
TRAB management, it is- clear that this estimate is at least
plausible. The reader must be warned, however, that these
estimates are valid only if taken as general comparisons in
productivity between the two ‘phases; no careful documenta-
tion of lesson production rates for either phase is
available. - .

Finally, the ISD effort has left at Chanute AFB a tan-
gible product. The CBE lessons altered from the first
phase's work or developed dﬁring the second phase are still
being used in operational training at Chanute. Since Janu-
ary, 1975, the CBE lessons required for the SPVC have been
used by an average of 350 students per year for approxi-
mately 7000 student contact hours. By iéself, this outcome
is‘praiseworthy for its contribution to military training as
well as for the accumulation of data giving evaluators some
insight to the potentials and problems of CBE use in
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military technical training. 1In comparison to the first
phase, this accomplishment is all the more impressive for
its magnitude and the efficiency of its execution.

Reports Describing the ISD Phase of the Service Tést

" The following reports and articles discuss various
aspects of the Chanute service test from May, 1974, to,
April, 1975. Here, the title, author and a brief descrip-
tion of the contents of the document are described. Full
bibliographical informationh for each of these publications
may be found in the List of References.

An Overview of Chanute Lessons by J. A. Klecka (1977a).
An analysis and summary of eight PLATO lessons written
during the ISD phase of the service test. The -study is
based on in-depth reviews of these lessons both in the form-
ative and final stages of development. An indication of
general characteristics of ISD PLATO lesssons is given. The
study concludes with an assessment of the instructional

effectiveness and utilization of the instructional capabili-
ties of these lessons.

Three Aspects of PLATO Use at Chanute AFB by J. A.
Klecka‘(1977b). The figst of these chapters describes the
implementation of an ISD systems-design, team-authored PLATO
lesson production process; the second, the use of the PLATO

system for data management, student testing, and other
related computer managed instructional uses; the last exam-
ines the changes made to the eight PLATO lessons ‘'sampled in
Klecka (1977a) in order to achieve the validation criterion.
“Evaluation of PLATC 1V in Vehicle Maintenance Training
by B. E. Dallman, P. J. Deleo, P. S. Main, G. C. Gillman _
(1977i. While nominally covering the entire Service Test, . ' .
this report of about 300 pages deals mostly with the ISD

_ _-phase. The data accumulated during this phase is presented
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and analyzed. Additionally, extensive anecdotal information
concerning this phase is distributed throughout the report.
To obtain a balanced view of much of the subject matter of
o - this report, its readlng should be accompanled by the read-
ing of Misselt et al. (1977). ’
"A Critique of the Final Evaluation Report of the
Computer-based Education Service Test at Chanute AFB" by
A. L.- Misselt, H. A. Himwich, L. D. Francis, R. A. Avner, -
K. K. Tatsuoka, and J. A. Klecka (1977). The ~ritique is "a
close chapter-by-chapter commeptary on Dallman gﬁ al.
. (1977). This commentary was written by CERL personnel who
> \ acted as evaluation, instructional, and programming consul-
tants for the Chanute CBE service test. -
"M111tary Instructor Attltudes Toward Computer-Based
Technlcal Training" by J. A. Klecka (1977c¢). The attitudes
of Chanute instructors toward the PLATO system in vehicle
maintenance training were investigated. It was believed
that instructor atttitudes would influence instructor and -
student acceptance of CBE in the training environment. The
attitudes were measured via, surveys and interviews with the
.- instructor staff and other related personnel at Chanute over
é& a period of several months. The results gave a basically
ﬂy'positlve picture of 1nstructor attitudes and their éonse-
quent impact on student interaction with the PLATO IV
A system.

"Attitudes and Performance of Military Students in
Computer-Based.TecHnical Training" by K. K. Tatsuoka, A. L.
Misselt, and P. L. Maritz (1977). The student attitude data
reported by Dallman et al.(1977) are re-analyzed and com-
pared with measures of performance. The results‘and inter-
pretations diffeé somewhat from those geported'by»Dailmaq
et al.
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Summary

The ISD phase of the Chanute service test was in many
respects a new beginning for the test. Although the staff
of PL'ATO authors remained the same,a new research agreement
initiated the phase along with new management, new objec-
tives and a new approach to CBE lesson development. The
result was an eight-month effort which was more productive
in terms orf CBE lesson material written and valiaéted,.CBE
materials implemented in technical training, and information
concerning CBE use in military training than the rest of the
four year service test combined. That Dallman et al.(1977)
frequently treat the ISD phase of the service test as the
service test and devote substantially more than half of the
total pages of the final report to it may be taken as a
token of.the relative importance of the ISD phase.

As Klecka (1977a). points out, the CBE lessons developed
during the ISD phase were not exemplary irn terms of using
the PLATO medium in an effective manner. This fact may be
in part accounted for by the fact that, despite extensive
experience in curriculum development in more conventional
media, the ISD team had little experience with CBE. More-
over, the time constraints that the’ISD team were under dic-
tated that elaborate, media-sensitive PLATO lessons were an
unessential luxury. Finally, in the development of any
instructional materials, the ISD team endeavored to design
the materials to teach only what was required and no more.
‘The fact that the ISD PLATO lessons did not represent opti-
mal uses of CBE. does not greatly detract from the achieve-
ment of actually:producing a large body of instructional
material. This accomplishment, substantial in itself, is
the more impressive within the context of the rest of the

service test.
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Although it would be perhaps impossible to attribute
the relative success of the ISD phase to any one particular
cause, it is plausible that one or more of the differences
between the TRAB and ISD phases of the project was the
source. The major differences are summarized below.

1) An implementation plan governed the ISD
phase. The plan, which had the. approval
of ATC and AFHRL, precisely articulated

N objectives and means and timelines for
achieving them. The TRAB phase, on account
of an inability to obtain agreement. from
ATC and AFHRL, possessed no finally-
approved implementation plan.

2) The PLATO authors were directed by an
experienced curriculum developer during
the ISD phase; during the TRAB phase, the
managers were novices in curriculum devel-
opment, CBE, and management. Again this
would seem to be due to casual interest in
the service test from AFHRL and ATC.

3) During the ISD phase, CBE materials were
developed in accordance with validated
instructional development procedures.

In the ISD development procedures the
PLATO authors filled an important but
precisely circumscribed role. Under TRAB
management, the PLATO authors were respon-
sible for virtually every facet of CBE
lesson development. Moreover, lesson
development procedures were left to the
discretion of individual authors.

That these differences existed between the two phases

is a4 matter of fact. That one or more of them could explain
the striking difference in outcomes between the two phases
appears to be a matter‘of éommon sense. In addition to
common sense, interviews with service test personnel bolster
the conclusion that these factors were important in deter-
mining the relative success or failure of each phase.
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Foreword
The following comments partially fulfill a qqntrédﬁual
obligation between the Defense Advanced Researbh,Projects
Agency (ARPA) and the COmputer-ba§ed Education Research Lab-
oratory of the Universityuoffrllinois (CERL) to provide a

critique of reports pfoduced at the various PLATO sites sup-:

ported by ARPA. The comments supplement the communications
exchanged between Chanute AFB and CERL during the course os/
a long and close working relationship. They are intended 70
give the reader a view of the project in the context of thée
general problem of implementation of new instructional teéh-
nology as well as providing independent comments on histéri-
cal and procedural matters. The comments are based on the
experiencé of the CERL staff in aiding the implementation
and'oﬁeration of over 20 militafy Computer Based Education
(CBE) sites, as well as professional expertise‘in the areas
of military instruction, instyuctionai design, and evalua-

<

tion.

We were able to_prepare this critique  because the Air
Force Human Resources Laboratory (AFHRL) staff kindly made
their report available to us in draft form. Unfortunately,
contract coﬁplet;on dates are such that publication’of this
critique must be made before the final version of the AFHRL
report (Dallman, DelLeo, Main, & dillman, 1977) will be
available: "While knowing that the comments we and other
reviewers have made*may affect the final contents of the
AFHRL report,Atime’requirements have forced us to base our
remarks on the draft version available in April, 1977.
Tﬁere?ore, readers may expect to find that some problems or
questions which our critique raises have been corrected or
answered in the final version.

«




The organization of this critique parallels that of the
report; comments are offered section-by-section. In writing
the critique, we have made the assumption that the reader has
a copy of the AFHRL report in hand in order to follow the
commentary; we have provided only a brief restatement of the
procedures and findings on each topic. To facilitate refer-
ences to the AFHRL report, the term "chapter" is used to
denote the major sections identified by Roman numerals.

We have found the AFHRL report to be well-organized and
informative. It is an impoftant contribution to the liter-
ature on CBE and on the implementation of curricular innova-
tions. All of those who assisted in the implementation and
reporting of the Chanute CBE project have shown commendable
effort and professional expertise in meeting the problems of
testing new technology in a realistic training environment.

o
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I. INTRODUCTION

-—— - - — Project Genesis
The section titled "Project Genesis" is a brief but
accurate summary of the origins of the service test at
Chanute. It should be noted, however, that in addition to
stating the broad objectives for the service test, the ARbA/
AFHRL/ATC research agreement (cited in this section) also

outlined an implementation plan for achieving those objec-
tives. It called for the development of computer-based
instructional materials on the PLATO system which would
duplicate the content of Chanute's General Purpose Vehicle

° Course (GPVC). With identical content for that coursé avail-
able in both computer-based and conventionally-delivered
modes, it would have been possible to conduct a comparison
of the two media categories. Under that plan the conven-
tional course would have provided a standard against which
the "cost effectiveness, acceptance, incorporability (into
ongoirz technical training), and reliabilityt could be inves-
tigated. For reasons described later in the report and in
this critique, that initial plan proved to be infeasible.

Responsibilitfes -
The delineation of responsibilities for AFHRL and ARPA
provides a concise description of their roles. However, the

role of the Training Research Applications Branch (TRAB) is

characterized in the original Research Training Agreement as
the

"Technical School OPR [Office of Primary
Responsibility] for coordination of the
experimental service test with ATC/XPT, AFHRL,
ARPA, and the University of Illinois. This
office will monitor the research program by
developing a programmed action directive for the
duration of the three-year research agreement."
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While the full intent of this statement is not altogether
clear, it seems to imply a somewhdt larger role than the
responsibility ascribed to the TRAB in Chapter I, i.e., "to
evaluate®and document the project outcomes".

The difficulty in describing the TRAB's role is that
the Chanute service test actually consisted'of three distinct
"projects", which are referred to throughout the report as
"phases". ' Since each phase had objectives and management
unlike that of the others, it is possible to think of them as
different projects. The responsibilities outlined in this
section of Chapter I are true of the second project or Phase
II;-they do not necessarily describe the roles taken by the
various agencies and units (especialiy that of the TRAB)
during the other phases.

Also, while it is clear that it was ATC's responsibility
to ovide manpower and facilities, it is apparent from the
discussiom in Chapter II under the heading "Selecting an
Evaluation Paradigm" (as well as the experience of CERL) that
ATC had a larger policy-making role. -

¢

Project Personnel

Except that it fails to mention the participation of
members of the instructional systems development (ISD) team
during Phase II, the description of the service test staffing
is correct. All of the personnel described in this section
did contribute to the project, but they were not ali present
simultanecusly or througzhout its duration.

Scope of Development

The development described in this section was that of
Pnase II of the service test. Phases I and III are described

eparately in Chapter II.
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II. BACKGROUND

PLATO System Description )
The description of the PLATO system is brief, but accu-

rates Readers wishing a more complete background may refer
to the article by Smith and Sherwood (1976) or the bibliogra-~
phy by Lyman (1977). . 4

Historical Perspective

Phase I. The discussion of the events of Phase I is a
highly abbreviated description of thé activities and deci-.
sions of this period. Some additional information is -
provided in the following comments. )

The "first implementation plan'for the service test {con~
tained in the ARPA/AFHRL/ATC research agreement) called for
the comparison of CBE instructional materials with conven-
tional materials already in use in the GPVC. Hence the
personnel ekxpected to develop the CBE materials, i.e., the
authors, were selected from among ‘the GPVC instructors. As-
indicated in the AFHRL report, the eight individuals who were
selected varied widely in the extent of their teaching exper-
ience and knowledge of the subject matter to be taught, and
they were uniformly inexperienced with regard to development
of CBE materials. They received théir initial training in
the use of the TUTOR language at CERL in the Fall of 1572.
The TUTOR workshop they attended was the first of several
conducted by the Military Training Centers (MTC) group of
CERL for the ARPA-<udported PLATO projects. For a descrip~
tion and evaluation of the MTC TUTOR course, see the report
by Francis (1976b).

As indicated by the report authors, the lesson develop~
merit efforts during Phase I were exploratory aﬁd served to
allow the Chanute authors to expand their skills and develop

~
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their interests. Compared to Phase II lessons, those written
“‘in Phase I exploited system capabilities much further in°
terms of their wider use of computer-generated questions,
individualization via feedback and branching, and animated

/

graphics. Each of tﬁe Phase I lessons was considered ﬂy_fﬁgf,

staff to be a mini-experiment in CBE; each was thought to
investigate the use of one or more of the features described
;bove. Developed by persons with little or no-experience in
instructional design or CBE, these leséons were written with
idiosyncratic instrﬁétional strategies and often failed to
represent the educational concept or CBE feature they were
designed to investigate. If the reader keeps in mind the
statement in the report that "Each author became an investi-
gator in his own right", aﬁd the fact that these authors were
highly inexperiedced, one can easily construct an image of
the resulting lessons. Nevertheless, experience was gained
in the aréas of lesson design and programming and a number
of leésons were developed, many of which were later modified
for use in operational training during Phase II.

There were a number of problems and frustrations during
Phase I which hampered the productivity of the project. 1In
addition to the constraints mentioned by'the report authors
(e.g., delays in equipment delivery, computer memory short-
ages, system unreliability, changes in and lack' of documen-
tation of the TUTOR language), there were several management
and venvironmental problems which interfered with the goals
of the service test. These included the .z:k of commitment
on the part of certain operationally-oriented personnel to
the test's exploratory nature, turnover and inexperience
among management personnel, and the lack of an approved
implementation plan. These .latter problems are discussed in
detail in the chapter by Himwich (1977a).
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By early 1974 it was apparent that the CBE lessons
developed to replace selected classroom lectures in the GPVC
did not represent the most effective application of the PLATO
medium. This, plus the fact that student flow through the
GPVC was to drop drastically, led to a suggestion that CBE
be implemented in the common area-of four Special Purpose
Vehicle Courses (SPVC). Not only was if hoped that the =
existihg GPVC lessons could be utilized in the SPVC, it would
also be possible to take advantage of the larger student flow
for a full program of lesson validation and program evalua-
tion. F%gal{y, since the SPV courses were about to undergo
a systematic )evision; it would be a simple matter to inte-
grate PLATO as a primary instructional medium, hence simpli-
fying many implementation and evaluation problems.

The suggestion to shift CBE development to the SPVC
was put in the form of a proposal and submitted to ATC and
AFHRL for approval. This approval was granted following a
formal project review in May 1974. However,'more than just .
a shift in target courses was decided. There was also a
shift in the general orientation of the project from an
exploratory research focus to one of integrating PLATO into
operational training. This was to be accomplished by assign-
ing the author’ing staff to the supervision of the 3340th
Technical Training Group's ISD team. The May 1974 project
review marked the transition from Phase I to Phase II and
hence was an important turning point in the test's history.

Additional data on Phase I, the first 22 months of the
service test, would have been useful. Some data are pre-
scnted in the chapter by Himwich (1977a). Also, several pro-
ject reports exist which supply some of these data. The .
most useful of these is the report by Green (1973). It gives
a detailed description of the authors selected, an extended
discussion of early management problems of the service test
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and a summary of the early lesson development efforts of the
authors. An interesting contribution of Green's report is
its tracking of author attitudes ‘and morale through early
sel tice test events.

Phase II. This section gives a brief overview of some
of the activities and outcomes of the service test's second
bhase. The brevity fs‘justified because most of the discus-
sion in the remainder of the AFHRL report is devoted to data
collected during Phase II.

Phase III. A third phase of the test was originally
concejved as a way to utilize surplus authoring time avail-
able during the validation period for the Phase II lessons:
The contract period with ARPA ended on September 30, 1975,
but was extended untii June 30, 1976, to allow time for fur-
ther analysis of Phase'II evaluation data and the completion
of’ the Phase III studies. The revised management plan under
which Phase III was begun was thought by CBE experts from
CERL to be overly ambitious though feasible in its main
intent. The management of this portion of the project was
as unstructured as that of Phase I, but the exodus of ‘trained

"PLATO authors was itself sufficient to make the objectives

unattainable. A detailed summary of the staffing problems
of the service test may be found in the chapter by Himwiéh
(1977a). :

Al though never officially described as such, a fourth
service test phase was funded by ATC.” Running from
July 1, 1976, to September 30, 1976, it was intended to
al®low additional time to collect data on the cost saving
contributions of the PLATO system to the operation of the
SPVC. Specifically, the goals of this follow-on effort were:
to determine the time savings due directly to PLATO (i.e!,
above and beyond those due to group-pacing), to determine
the benefit from on-line testing, and to determine the max-
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imum student load that could be handled with Ch:aute's com=
plement of 30 PLATO IV terminals. To answer this last ques-
tion, the SPVC lessons were used as replacements for a number
of the lectures in the GPVC fn order to increase the total
student flow through the materials. The results of these
"Phase IV" studies are }eported in an unpublished manuscfipt
prepared by the former chief of Chanute’s Training Research
Applications Branch. These results are not discussed in the
AFHRL report.

Instructional Settinyg

The "instructionas setting" section of the report deals
with the relationship among the four target courses, the
manner in which the courses were changed as a result of the
ISD team's redesign of the curriculum, the basic student
performance incdices that were measured, and the general
nature of the material selected for CBE development. This
information is fundamental to an understanding of the Phase
11 effort and, considering the small émount.of space
allotted, it is presented with admirable clarity. To facil-
itate interpretation of later sectlons, a few of the more
1mportant points deserve special attention. They are high-
lighted in the following comments.

One of the most basic changes resulting from the ISD
redesign of the courses is that classes progressed through
the revised versions at the rate of their slowest members
(i.e., group-pacing was used). If a class were heterogeneous
in previous background and learning rate (the usual case
since homogeneous grouping was not atteméted), the faster
students were assigned supplemental material to keep thenm
occupied. Thus, the change to group-pacing allowed more
flexible scheduling than was possible in the conventional

courses, but it did not provide optimum pacing for all stu-
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dents. An individually self-paced system would have been

ideal, but according to interviews with Chanute AFB person- °

nel, such an approgch could not be implemented because of a

shortage of laboratory equipment and because the bulk of the

instruction in the specialty spreds was preseiited via lec-

tures. To develop individualized instruction to replace the

lectures was thought to have required more effort tpan could

be justified by the relatively small student flow through the

indlvidual shreds and the expense of the addltional laboratory .
‘ equlpment that would be needed.

Another change affecting the instructional efficiency of
the revised common course segment relative to that of the
conventional version was the introduction of the "Block X" '

concept. The effective length of the courses was shortened
by assigning a number of topics to be studied individually as
homework. It is our understanding that much of this material
had been presented during class time for the "conventional™
common course segment. In comparing the two versions,
therefore, it should be noted ;hat the revised segment had
l'ess content than did the conventional version.

The reversal in proportions of tive spent on "knowledge"
and laboratory tasks was due both to decreased emphasis on
the knowledge areas and an increased emphasis on the perform-
ance skills taught in the courses. These shifts in emphasis
came as a result of the job analysis conducted by the ISD
team as the initial step in develobment. A second factor was -
that the lock-step pacing in the conventional version had
allowed more "slack" in the scheduling of the knowledge areas
than in the laboratory activities. Hence, there was more
time to be saved through group-pacing in the cognitive por-
tions.

Another item that should be noted is that the content of
the block exams for the revised common éburge segment dif-
‘fered from those used in the conventional version. Because
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of shifting emphases in the content of the first four blocks
of the courses, the block exams used in the conventional ver-
sion were not valid for use in the revised segment. It is
not possible, therefore, to compare directiy the bldck exam
performance between students taking the conventional and
revised versions. Although the tests generally measure
similar topics, their coverage is sufficiently different to
keep them from being parallel.

This section of the AFHRL report gives only a grief
description of the CBE lessons produced during Phase II. A
more thorough presentation is available in the report by
Klecka (1977a) which gives a detailed discussion of eight
Phase II lessons selected by an AFHRL evaluator. Each les-
son was reviewed in depth and the resulting comments were
synthesized to give an overall descriptlion and assessment
of the lessons reviewed. The Klecka report was used as a
resource and database for Chapter VI of the AFHRL report.

Selecting an Fvaluation Paradigm
It is commendable that those who planned the AFHRL eval-
1ation systematically attempted to collect data on the infor-

mation needs and priorities of the several agencies connected
with the Chanute service test (i.e., the variOJs'audiences
for the evaluation report). The result of this effort was
the assigning of highest priority to those areas of greatest
interest to ATC, the agency which would have to make deci-
cions regar&ing support for future applications of CBE in

Air Force training.

In view of ATC's requirements for data on which to base
decisions, the evaluators chose to conduct a comparative
evaluation rather than a more generalizable "evaluation-as-
research" approach as might be suggested by Cronbach (1963).
A comparative evaluation usually seeks to provide data for
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selection of one of the specific products being evaluated, E -
but confounding of subject-matter, student population, and ;
instructional design variables with the @edia used for
instruction would 1imi% the generalizability of a single
comparative study. .Recognizing these problems, the aﬁthors
of the AFHRL report have made an effort to identify them for
the reader and to provﬁde sufficient information-so that
their findings can be comblned with results obtained else-
where. By providlng ample description of the constraints
under which the data were collected, the authors enable ~
interested readers to draw upon these results and others to
state generalizations and hypotheses for. further investiga-

‘ tion. ) ' ‘ T

Alth~ugh no explicit rationale is given for includ-

ing the summary of CBE effectiveness studies, it is apparent
that one purpose is to highlight an issue in evaluation
design found in several of the studies cited. Namely, when
CBE or other self-paced media are compared with conventiofial
classroom presentatlons, the time sav1ngs typlcally enjoyed-
by the CBE groups can not be attrlbuted entirely to the
effects of CBE. Such savings might be due merely to .the
fact that self-pacing or group-pacrng'has been employed
rajher than to any unique CBE characperistigs. Since CBFE was
to

fo}mat in the Chanute service test, the question of how td

be compared with a conventional:-lock-stepped presentation

isolate CBE's unique contribution was 'an important one in the
L) . /
selection of an evaluation paradigm. Two studies were cited

in which this problem was solved by comparing the CBE mater-

ials with comparable materials presented by other self-paced

media. This type of control was attempted for a_ few lessons

in the Chanute service test (see section on PLATO system
effectiveness in Chapter III), but the lack of non-Q@E (i.e., N
off-line) self-paced materials made it jimpossible to imple- //'

ment on a larger scale.
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Another apparent reason for citing CBE effectiveness i |
studies was to summarlze their findings as background for
the respyrts obtalned in the Chanute service test. A study
‘of pav!i'}ular 1nterest_wa§ that conducted by the U. S. Army o
Ordnance Center and Schaol (Dept of the Army, 1975). It '
involved a comparlson of the time required to achieve a pre-
set criterion of mastery for eadh of a series of CBE lessons
and for a parallel series of lessons presented on conven-
tional self-paced media. The project staff reported time
savings in favor of CBE in most of the lesson-by-lesson com-
parisons (Dept of the Army, 1975, p. C-4), but an independent
examination of the data and analysis procedures revealed
difficulties that make some of the results equivocal (Avner
and Misselt, 1977). Avner and Misselt do conclude, however,
that the Army project's conclusions with regard to educa-
tional effectiveness of CBE are generally supported by the
available data. Related reports by Himwich (1977b) and
Call-Himwich (1977) dlSCUSS the implementation and management
of the Army project and glve a critical appraisal of the CBE
lessons that were developed.

~

Overall Methodology

Conditions. The description of the training conditions
or "treatments" which were established for comparison pur-
poses is factually correct although it may be too brief to
give a clear understanding of the way in which they were
implemented. It is important to emphasize that the ISD
revisicn of the four Special Purpose Vehicle courses (i.e.
the shreds) included not only the first four blocks common to
all shreds’?termed the common course segment) but also- tne
remaining blocks-of each shred. The revisions to the common
course segment were more extensive in that all lectures were
replaced by PLATO lessons and other self-paced media, but thre
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. contents of the "shred areas" (i.e., the blocks of each

., course following the common course segment) were also changed

.

/

to reflect the revised course goals (established by the ISD
team in their analysis of job requirements). The only use of
PLATO in the shred areas was in the administration and scor-
I'ng of block exams; no CBE lessons were used. °

The revision of the shreds areas was cdnducted concur-
rently with that of the common course segment. The B shred
revision was completed first (note that according to Figure 2
in Chapter II, the B shred had the fewest blocks) so opera-
tional trials of the revised version could begin 15 Jan 1975.
The D shreqlrevision was the next to be completed with the
first trial class starting on 13 March 1945. The C shred was
ready for its first class by 22 May 1975, .while the A shred
(the longest according to Figure 2) was not completely’
revised until 13 June 1975.

It was this staggered ‘completion schedule that defined
the treatment conditions. Because the A shred revision was
the lést to be completed, classes entefing that course
between January and June of 1975 were given the conventional
version of the curriculum. \These classes wére the oﬁly ones

T Tassigned to the NP (conventional) condition. Classes enter-

ing the C and D shreds between January 1975 and the time that
the shred area revisiéns were complete were assigned to the
CP condition. The PB conditjion was made up of the B shxged
classes and those classes entering the other shreds after
their respective revisions had been completed. The BL con-
dition included classes from all four shreds which, of
course, received conventional training durirng the common
course segment as well as the shred areas.

Because of the confounding between shred assignqent and
condition (e.g., NP consisted only of A shred students),
interpretation of the results rests on the assumption that

ra
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there were no consistent differences among the shreds in
terms of student aptitude, teaching ability of instructors,
and other factors likely to affect performance. The fact
that the treatment conditions were defined in this way,
rather than by random assignment or some other form of con-
trol, is a threat to the  internal validity of the design
(Campbell & Stanley, 1963) However, it exempllfles the

- kind of compromise between the requirements of research and
those of operational and logistic concerns that, unfortun-
ately, must be made when an operational orientation is para-
mount.

Student population. As 1nd10ated by the authors, the
dlfrerlng sample sizes were due entlrely to the staggered
1mp1ementat10n of the ISD revisions to the various shreds.
This is one area in which the constraints placed on the
evaluation by the operational orientation of the service test
were particularly severe. If it had been possible for the
evaluators to control the rate of implementation, more uni-
form sample sizes could have beén obtaingd.

In general, overall sample sizes are judged to be suf-
ficient to provide statistical tests of suff1c1ent power to
detect the major effects likely to be of 1nterest in instruc-
tlonal settings. Detailed power analyses are given for indi-
vidual comparisons later in this cr1t1que. The probablllty
of detecting true differences of at least one standard devi-
ation between means for the major groups (PB,CP,NP, and BL)
was at least .95 (for an alpha level of .05). The prrobabil-
ity of defecting smaller differences Tikely to be of research
interest is, however, quite small (no higher than .56 for any
comparison involving the NP grou. in detecting a true dif-

ference of at least .£ standard deviations, 2gain with alpha
of 005). )
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IITI. INSTRUCTIONAL EFFECTIVENESS

When the agencies most closely involved with the service
test were surveyed regarding their priorities for the evalu-
ation, the question of instructional effectiveness was seen
to be of prime importance. It is not an easy question to
answer--given the constraints arising from the "operational®
orientation of Phase II--but those persons responsible for
the evaluation have demonstrated considerable resourcefulness
in-dealing with the problem. Chapter III gives a well organ-
ized and informative account of the various dJata collection

procedures and analyses used in addressing the instructional
effectiveness issue.

Special Purpose Vehicle Course

Special purpose vehicle céurse procedures., This sectlon
gives a concise description of the variables measured and
the procedures used in data collection. No further comment

o,

is ne\aﬁd

Block exam scores., As mentioned in an earlier section

of this critique, the block exams in the common course seg-
ment’ and the shred areas had to be revised to reflect scope
and depth~of-content changes resulting from the ISD effort,.
Once the revised courses were fully implemented, all students
received the same instruction during the four blccks of the
common course segment and were teoted using the revised block
exams. During the period when the evaluation data were col-
lected, however, only the students in the PB condition were
given the revised exams--students in the NP and CP condi“ions
took the original (unrevised) versions. It is for this rea-
son that the PB condition could not be included in the analy-
ses of variance summarized in Table 3,
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A comment is in order regarding the use of ANOVA to
perform separate univariate analyses for each of the four
block exams. Unless the variables (e.g., the block exams)
are independent of each other, it is inadvisable to conduct
separate univariate hypotheses tests for each of several var-
iables measuréd on the same set of'subjects. Another pos-
sible analysis in such cases ié multivariate analysis of var-
iance (MANOVA) (see Tatsuoka, 1971). 1If the comparisons had
been independent and if group sizes had been roughly equal
(with the same total sample size), the tests would have had
-the power to detect amoderate effect (one accounting for
5.88% of population variance) with probability of at least
.96.

A final comment on the reporting of the block exam
results is that no information regarding the reliabilities
of these exams is provided. At a minimum, it would have been
useful to have repori.d the number of items on each exam
along with the means and standard deviations given i Table
2. With this additional informatvion, it would be possible to
estimate test reliability using the KR-21 estimator.

Course completion time. The rate at which students com-

plete the course is an important variable in assessing the
efficienqy of the ISD revisions, but it does not directly
measure their effectiveness. Presﬁmably it is an indirect
measure, however, becat'se students would not progress from
block to block if their instruction were so ineffective as to
p-event them from passing the block exams.

Time saviAgs due to the course revisions were computed
by comparing mean completion times under the revised course
withh the baseling completion times under the oiiginal course.
Comparisons were\madp within each shred for the common course
segment (which iné;uded PLATO instruction) and for the shred

taken as a whole (i.e., including the shred area blocks).
\
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It is apparent from Table 4 in the AFHRL report that time was
saved in each of the common course segment blucks, but that
some shred area blocks toéﬁffbpggé to complete under the ISD
revision than under the baseliﬁé version. This latter obser-
vation reflects the ISD redistribution of course content in
some of the shred area blocks--some blocks were shortened
while others were lengthened.

Table 5 in the report presents the mean hours saved per
block and the percentage orf the baseline completion time that
was saved in each shred during the common course segment. It
is stated in the text of the report that 28.5% of the common
course segment baseline time was saved in the ISD revision.
It should be recalled from earlier discussion that some of
this time savings is due to moving some content items to
Block X (home study) and much qf the remainder is due tc the
introduction of group-pacing to replace lock~-step pacing.

It may also be that the use of PLATO contributed to this
rverall time savings by saving some time above and beyond
t'at expected by delivering the same instructisn with other
self-paced media. Additional discussion of this point is
iiven in Chapter 1IV.

Eliminations. It was reasonable to plan to examine the

frequency of academic eliminations in the various treatment
conditions, but, as stated, there were so few eliminations
during the evaluation period that analysis was unnecessary.
Washbacks. HNo further comment is needed.
Absenteeism. The number of absences is another of the

nourse parameters which is easily measured and which permits
comparisons among the various conditions. 1Its relevance to
the question of instructional effectiveness is not clear,
however, as it seems to be more of a measure of motivation
than a measure of learning. As such, it might more appropri-
ately have been discussed in Chapter V along with the other
indices of instructional impact.
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The agsenteg data were analyzed by the Chi square test
for independence. The total number of absences and the mean ‘
number of non-absences were compared across conditions in a
series of two-way classification tables. Unfortunately, the
discussion of how the mean number of non-absences was com-
puted is given in too little detail for us to evaluate its
logic. Without additional information, we are unable to ver~
ify the correctness of the procedure or the accuracy of the
results. ‘

Regardless of the outcomes of the analyses of absentee
frequencies, the supplemental ANOVA on number of hours absent
seems to have been conducted appropriately. No significant ’
differences among the conditions were found on this measuré%

Special individualized assistance.' While the extended
median test is applicable in the case described, use of
Scheffé's multiple-comparisons approach would have permitted
the post hoc conclusion (that thé CP students were given more
assistance) to have been made explicitly ratuer than as a
qualitative observation.

tield evaluation. The first observation likely to be

" made in a careful reading of this section is that there is a
discrepancy between the number of NP students purportedly
studied in the field evaluation (28) and the sample size
reported for earlier analyses (21). It is our understanding
that several students who were trained under the NP condition

N

vere omitted from earlier analyses because of incomplete
data. Missing data on other variables should have no bearing
on field evaluation analyses, however, so it seems appropri-
ate that these students have been included in the NP sample.
The discussion of the analyses of the field evaluation
ratings data is fairly complete, and the analyses seemm appro-
priate for the available data. The major finding was that
there were no significant differences anong the conditions
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with regard to the ove}all performance ratings and a derived
score based on the ratings for the 33 individual target
tasks. A supplehental analysis showed that supervisor rat-
inés on four of these tasks were significantly related to the
overall performance rating for those students whose duty
assignments were at the apprentice level.

Discussion of course effectiveness, The discussion in
this section addresses the question of whether or not the. two

PLATO-using treatment conditions (PB and CP) were instruc-
tionally effective. The premise on which the arguments seem
to be based is that the PB and CP conditions should be con-
sidered to be "effective" if they fare as well as the NP and
BL conditions oh the various indiées of course :ffectiveness
that were reported. Accepting this premise assumes thét such
measures as nunber of washbacks, rate of abseﬁteeism, hours
of SIA time, and instructor ratings in the figld are adequate
indicators of effectiveness. While most of these measures
are valid for the desired purpose, many of them are insensi-
tive (in comparison to tests) and are of limited value in
di.criminating among treatment conditions. Because the PB
common course segment block éxams were different from those
taken by the other groups, they could not be used for compar-
ative purposes. Fortunately, the CP group took the same
block exams as did the NP and BL groups so that a more .sensi-
tive measure of CF condition effectiveness was availabie.

Inferring from the pattern of results on the éet.of
relatively insensitive indicators described above, the
authors concluded that the PB condition was at least as
effective as the NP and BL conditions. Likecwise, they con-
cluded that the CP condition was "effective'"--according to
the criterion described above--because it fared as well on
the various measures (including the bluck exams) as did the
NP and BL conditions.

oo
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Although the discussion in this section of the report
appears to us to be accurate, it suffers from lack of clar-
ity. Furthermore, the- arguments do not “Seem- conv1ncing We
believe that much of this problem stems from the fact ‘that
the authors chose not to present the results found with
another measure--the special topical test. Because we feel
it provides additional insight into the question of course

ffectiveness, we wish to supplement the AFHRL report by dis-
cussing this test and the results obtained with its use. We
" have had access to this information due to our role as daﬁa
analysts in assisting with the service iest.

A special topical test was constructed by the service
test evaluétion team for the purpose of attempting to isolate
the effects of the PLATO system fromd;hose of the other
changes made during the ISD redesign of the curriculum. This
topical test--mentioned ‘briefly in the report under the head-
ing "PLATO System Effectiveness"-«gonsisted of 30 items- test-
ing. material covered in the CBE lessons-and 20 items over
topics presented by other media. The original intent of the
evaluators was to compare the various treatment groups on the
basis of scores for each of these two sets of items (i.e., a
PLATO item score and a non-PLATO -item score). Presumably, it
would be possible to determine from these comparisons whether
PLATO had effects above and beyond those of the other "ISD
influences". Because of exceésive item difficulty and other -
technical problems, hcwever, the PLATO item and non-PLATO -
item sub-scores were highly unreliable {coefficient alpha
reliabilities c¢f .55 and .38, respectively) and these results

e
were not reported (see section on "PLATO System

Effectiveness").

While it is appropriate that th: sub-score results were
omitted from the report, a second set of analyses based on
the somewhat more reliable total scores (i.e., the sum of the

30




PLATO and non-PLATO item sub-scores) gives valuable informa-
tion on the question of course effectiveness, the question
‘addressed in this section. The reliability of the total
scores‘falls short of what Qouid be desirable for most pur-
poses (coefficient alpha = .65), but, if interpre¢.ed cau- .
tiously, the results can be used as a check on findings
cbtained with other measures.

' The special topical .test was actually administered three
times during the flow of the course--once as a pretest, once
at the conclusion of the common course segment (posttest 1),
and once at the end of instruction in the shred areas (post=~
test 2). It had been planned by the evaluation team to com-
pare the treatment groups at each of these three points in
time, but for the present purpose it is sufficient to con-
sider only the pretest and posttest 1. .

There were no significant differenceas among.the groups

on the pretest (F(2,145)=.434, p=.649) an indication that
they were homogeneous with iegard to initial knowledge of the
topics covered. As can oe seen from Table 1 (in this eri-
ﬁique\, the NP group had the smallest iean performance on
posttest 1. . ’

Table 1
. Group Means and Standard Deviations
on Posttest 1 Total Scores

Group Mean Standa. d n
Deviation
PB 28,111 4.696
cp 28.727 5.398
NP 23.565 4.998-
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A one-way fixed-effects ANOVA on posttest 1 total scofes

is summarized in Table 2. The effect underlylng the signifi-

cant F statistic accounts for 11.2% of total sample variance.

The power of this test to detect an effect of moderate size
(accounting for &

.88% of population Variance) is only about
.76, so a smaller effect might easily have missed detection.

. Post hoc analyses using the Scheffé method show the PB group.
performance to be significantly higher than that of the NP
group (p = .001)." The CP group also had significantly higher
scores than the NP students (p < -0005), but the difference
between the PB and CP groups was not significant (p = .803)
and is most likely due to chance effectis.

*

Table 2
Summary of ANOVA on Posttest 1 Total ’core<,

. Source df MS F p

trtmnt 2 225.741 9.177 . 0002

error 145 24,598 - -

N
~

The special topical test results seem to indicate that
the ISD-revised.course taker by the PB students was more
effective than the original 1nstruct10n on these topics. The
fact that the CP group also fared well relative to the NP
group is due to the combined effects of the CBE materials and
;upplementary discussions/review provided by the instructors.
It is interesting that this supplemental instruction did not\
raise the scores of the CP students significantly above those
of the PB group even though more training time was expended
(see Taple 4 in the report). It should be remembered that
coefficient alpha for the special topical test was only .65,
but, on thé other hand, the major effect of unraliability in
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ANCVA is to obscure the differences among treatments by
reducing statistical power (for a discuss%on of this éoint,
see Cochran, 1968; Misselt, "977). It is impcrtant that sig-
nificant differences .were found in spité of such unreliabil-
ity. Although there may be other confounding 'factors (e.g-§
differing levels of experience/effectiveness among 1ntructors
for the various condltlons) which gould account for these
results, they seem.to add direct support for °the conelusion
drawn in the report itself that the PLATO-using csnditions
were "at least" as 1nstruct10nally effective as the non-
PLATO versions. ‘

In addition to the authors' decision to base their dis-
cussion of course effectiveness on what we consider to be
relatively insengitive measures, anothner problem detracting
from the clarity of the presentation is their tendency to
intersperse discussion of "efficiency" issues within the
context of the "effectiveness" question. It is desirable to
compare the efficiency of the various treatment conditions
but it is important not to confuse measures of efficiency

-(e.g., the completion time required in the various blocks)

with those of effectiveness. With regard to instructicnal
efficiency, there is ample evidence that the revisions did
reduce training time. This, after all, was the major goal 6f'
Ehe ISD team. They did not set out to teach more content or
teach to a higher degree of mastery. Instead, they attempted
to make the common course segment instruction more efficient.
They apparently were successful in this effort.

PLATO System Effectiveness

Procedures. The evaluation team attempted two proce-
dures for assessing the effgctiveness of the PLATO system (as
used a% Chanute) apart from the effects of other important

variables in the environment. The first of.these, mentioned )
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only briefly in the report, was a plan to use the sub-scores.

on the special top;cal test to look for differences in learn- -
ing between the treatment groups on two sets of topics--those

covered by PLATO lessons and those taught using more copven--
tional media. Any differences among the grOups on the non-
PLATO item sub- -Scores presumably were to be taken as evidénce
of differential effectlveness betwe2n the revisions and the
original instruction on these topics. If, for example, tiie
PB group were to do no better than the NP group on the non-

. PLATO item subtest, it would have been an indication that the
ISD proceduTal changes inherent in the PB "ondition had no
special effect. If, meanwhile, the PB.group had done signi-
ficantly better than the NP group on the PLATO item subtest,
it would have been taken as evidence that Chanute's use of
PLATO had effects above and beyond those of the remaining ISD

influences. This plan was not implemented because of the low'

reliability of, the sub-scores (see discussion in the previous
section of this critique). However, even if the tests had
been more carefully developed so as to have adequaie relia-"
bility, it is not;immediately clear thatFit would have been
possible to sepaéate the effects of. PLATO from those of the
other environmental changes using the plan cutlined above.

' The second procedure used in attempting to determlne the
effects of the PLATO system (i.e., while controlling other
variables) was a spec1al comparison betwgen a group studying
four of the_ PLATO lessons and a group given four programmed
texts over the same set o¥ tOplCS Because the programmed
texts used electrostatic cop1es of screen displays (or
frames) from the PLATO lessons, the extraneous effects ‘of
subject matter and lesson strategy were coﬁtrgyﬁgé (Salomon &
Clark, 1977) The comparisons were based on end-of-lesson
test scores and the time required. to complete the lessons.
The student’s studying the programmed text versions were also

)

94




asked to state their preference between programmed texts and
PLATO (tney had used PLATO to study other.topics). , N
The discussion of these procedures is clear and concise, but
it would have been useful to add some deacrlptlon of t
data collection procedures and some assessmen% of™ fﬁ
reliability of the measures used (1ncluding t he completion
time measurements). . ’ . = s j
Results. No significant dlfferences in lesson test per-
formance were found between the PLATO-and Programmed Text
¢(PT) comparlson groups. One concern to be noted is that the
’tests used wer?® originally des1gned to be criterion rqfer-
enced tests. Because criterion referenced tests tend to give
a "ceiling" effect and have low variances, they are generally

not very suitable for comparison purposes (Popham, 1971).

e

et

~

Even S0, a more senst1t1ve measure could have been.obtalned
by summ1ng the 1tem scores on the ;\ur lesson tests to give
a s1ngle overall score. - *

In the absence of information about ‘the reliabllity
of the completion time data, little can be said about the
regults obtained. It is important, of course, that the
PLATO group had fewer individual failures and that the PT

group 1nd1cated'a preference ‘to studying lessons on PLATO.

Discussion of compar1son findings. The discussion in
this section is carefully reasoned and accurate. The conclu-
sion that the PLATO lessons were more instructionally effec-
tive than their PT counterparts seems Justified by the data

}présented. The cautlon about oyergeneralltatlon of these
Yresults is an appropriate one, howd&er.

e
LI
\

PLATO Courseware }

Procedures., As 1nd1cated by the report authors, there
were insufficient resources to develop parallel non-PLATO
1nstructlon on eacn of the topics targeled for. ‘CBE. Since nQXV

-, -
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other {lesson materials covering the appropriate content were
ayailable, it was impoésible to do a comparative evaluation
on a lesson-bi-lesson basis. The alternative was to deter-
mine the extent to .which each lesson was capable of bringing
students to a pre-determined level of performance.

Once a lesson was shown to have been effective instruc-
tion for a suitable validation sample, it was said to be
"validated". The proportion of students passing each les~
son's Master Validation Exam (MVE) was monitored continuously
during the evaluation of Phase II. When a validation attempt
failed (i.e., more than 10% of a 29:30 student sample failed
tq/pass the MVE), the lesson was revised in the hope of mak-
ing it more effective, Once a validation attempt was suc-
cessful, no more revisions were made (this procedure was
based on the premise that lessons should be devel~ned as
31ean" as possible initially, then making only those addi-
tiors which are necessary for them to wvalidate).

A check on the "appropriateness" of the decision. to con-
sider a lesson as having validated was made by monitoring

"post validation" failure rates. If the failure rate was too
' high (greater thadi 20%), the lesson was to be revised and .
subjeéted to'new validacion trials. Failure rates between 10
and 20% were an indication that a lesson should be monitored
carefully. Only if no more than 10% of the post validation
students failed the MVE was the‘}esson considered to be
instructionally stable.

Results. The fact that four lessons definitely needed
revision and eight others may ° 2 needed to be reworked
indicates that the original va. ijation criteriorywas too
That a syétematic validation procedure was foliowed
certainly commendable, but the procedure used seems

and intuitively based. A more scientific valida-
procedure has been developed by Tatsuoka (1977). It




90

applies a Bayesian statistical model to the data from a vali-
dation attempt and derives an estimate of the probability
that the lesson will "remain" validated in the population
from which the initial sample was drawn.’ It was possible
with this procedure to predict which lessons would be most
likely to "de-validate" over time. The data given in the
AFHRL report confirm these b}édictions.« A comparison of
Chanute's validation approach and the Broposed alternative is,
given in the report by Tatsuoka (1977). Tatsuoka's report
also discusses the shortcomings of defining "validation" in
terms of test scores; é poorly-constructed test may not be an
adequate instrument for judging the effectiveness of a
lesson. There is a need for establishing a better validation
criterion.

The analysis of on-line time data is probably more rele-
vant to the topic of instructional efficiency thaﬁ it is to
instructional effectiveness. 1In any event, however, the

"statement that further time savings could be realized from a

self-paced course structure is.quite justified.
Discussion of lesson performance results. The discus-

sion in this section is well-stated and complete. No further
comments are needed.

/

Instructional ‘-Effectiveness Conclusions

, The majér conclusion regarding effectiveness is that

the PLATO lessons and other materdials and procedures intro-
duced in the new course led to adequate student learning. We
believe the available data supports this conclusion. '

A second conclusion is that the revised course is more
efficient because it requires less training time to complete.
Part of this time savings may be due to such things as depth- —
of-instruction changes, moving some cf the material from the
common course segment to the shred areas or to Block X (i.e.,
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home study), and the change to a group-paced format. It is
-not possible, therefore, to attribute all of the time savings
. to more efficient teaching strafégies or the standardization °

of instruction, but it is 1ikely that thése account for some
of the efficiency ‘advantages.
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IV. COST FACTORS

This chapter demonstrates the difficulties of determin-
ing true operating costs in realistic operatfng environments.
Actual instructional settings are rarely composed of indepen-
dent accounting units. Thus it is usually necessary to infer
costs as some fraction of a totgl ich includes the expenses
of unrelated activities. Experimental operations also are
rarely able to make use of the sévings that would accrue from
saturation-use of delivéry facilitid; .+ Under experimental
conditions, there is a need to provzde}*uffic1enf unscheduled
resources to permlt exploitation of research opportunities
which are discovered during a project. /In a "productiop"
setting, all available resources would be fully utilized with
the result that.costs would be shared by#more users, and
cost-per-unit-instruction would be decreased.

Instead of following the headings and format of Chapter
IV, in which all césts are separately categorized, this sec-
tion of the critique converts presentation costs into a sin-
gle form for ease in gaining an overview.

Using industry standards, costs may be determined on an
annual basis by assuming electronics hardware.to have a seven
year life span; classroom improvements to have a ten year
life span, and interest costs to the Government to be 7%. We
then find the total capitgl expenditures of $191,688 have an-
imputed annual cost of $35,568 per year, the $4,803 spent, for
facilities preparation have an annual cost of $684, and oper-
ational costs are $89,933, for a total annual cost of about
$126,185. These figures may also be interpreted as costs per
terminal of $4,206 per year (w1th 30 terminals) or as costs
per terminal hour of $3.85 (using the figure of 1092 hours
‘usage per terminal per year cited in Table 20 of the report).

>
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Sinee less than 1% of the annual cost of terminal oper- :
ation is a function of operating time (e.g., the cost of
electricity“for operating the terminal), the cost per hour of
a terminal could be lowered substantially by higher utiliza-
N tion' rates. The average weekly use of the terminals was less
than 25 hours, a figure that could j1ave been doubled with
moderate ease in a full-scale training situation. \The hourly
terminal cost is of interest because it is this .figure which * .
determines whether a savings in training time from use of CBE
is sufficient to make use of CBE cost-effective. .
Based on the estimated student time savings of 1 1/3
training days (or $64) cited in the section on "real sav- ,
ings", time savings would pay for only about 16.6 hours of
CBE time when terminals were used for no more thon 25 hour's
per week. If terminal usage were doubled, as suggested by
the” AFHRL report, the hourly rate per terminal would decrease
and the observed time savings would have paid for over 33
hours of terminal time. Since these times bracket the
observed student on-line times in the course, it appears that
CBE was close to being as cost-effective in this situation as
programmed texts. A complete analysis of such a comparison
would, of course, be possible only if dat; for larger-scale
implementetions of both approaches were available for this
situétion. Also needed would be more detail on indirect
. costs associated with use of CBE and alternative media at
Chranute. Unfortunately, the basis for many of the cost fig-
ures reported in this chapter is not given in sufflcient
detail tc go beyond the analysis given by the authors. Given
such added detail, potential sevings in instructor time and
marginal benefits in increased student-instructor satisfac-
‘tion could aldd, be evaluated. It is possible that the dis-
tributed instructor time-savings described by the authors
could be applied to a heavier student load in some 51tua~
' tions, for example. -

L ‘ 1()0
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In éummary, if the AFHRL estimate of a fO% time savings
due to CBE is correct, it appears that the expe?imental
"implementation was close to being cost-effective and that the
more compyete resource utilization poésible in a full-scale
implementation might be cost-effective even with currently
availablelhardWare. “ :
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V. INSTRUCTIONAL IMPACT .

'Chapter V gives an extensive and careful discussion of
several issues relating to the incorporability of PLATO in
the Air‘Fofce technical training environment. It is a very
informative and well-organized agcount. However, for the
-sake of convenience, our discussion uses a system of headings
and sub-headings which is slightly less detailed than that
used in the chapter.

Introduction

N The rationale for including the study of sgydént and
instructor attitudes in the evaluation is‘quite valid. The
attitudes of these two key groups are important indicators of
the overall acceptance of an innovation such as CBE; student

and instructor acceptance are essential for effective imple-
mentation.

Student Attitudes
\3 Short form survey. The similarities and differences
between the PLATO and non-PLATO versions of the short form

survey and the scoring procedures for both are aprropriately

described.

Method. bThe procedures for data collection are
described concisely. No further comment is needed.

Results. Given the decision to combine the individual
attitud items to form a singlé scale, the combinations chosen
by the authors for vhe PLATO version and the NP v%rsioﬁ seem
appropriate. The reliabilities of the resulting scales are
sufficiently high, however, to suggest that the individual
item reliabilities may also be fai;ly large. If so, combin-
ing the item scores into a s‘ngle scale score may effectively
"throw away" some information available in the individual
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items. Tatsuoka, Misselt, and Maritz (1977) report a number of
analyses of the short form survey response data which treat .
each item as a separate variable. 1In a similar vein, the «
decision by the report authors to base their énaLyses on a
random selection of 20 Subjects from each condition does not
make full use of the available data. Rather than "throw

away" data from the PB and CP conditions, the authors might
have used the unweighted means analysis or the least squaréé
"sclution (Kirk, 1968, pp. 276-282).

The first analysis reported was a comparison of the so-
called "PLATO-using" conditigns (PB and CP). It used é scale
based on a combination of all five short form items and
showed a significant drop in attitude as the students ‘pro-
gressed through the blocks. The CP group held slightly more
favorable attitudes than the PB group, but the difference was
not significant. Both groups' attitudes remained positive
throughout the course even though they were less positive at
fhe end than they had been at the beginning. )

The second analysis also used only 20 subjects per
group, but it allowed comparisons, among all three conditions
on the scale derived from the three media acceptance items.
As before, there were no significant differences among the
conditions, although the use of all available data would pro-
bably have increased the power of the tesf, for this effect
and significant differences might have been found.

'The summary of open-ended ;omments is informative
and is consistent with our understanding of both the student
population and the CBE lessons developed at Chanute.

Discussion. The hypotheses suggested in this
section regarding the decline of attitudes over time are
reasonable. The authors' hypothesis that student attitudes.
may have been negatively influenced by technical packaging
errors in the CBE lessons (e.g., typing and spelling
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errors, nonexistence or inability to access "advertised"
branching sequences, exec¢ution errors, eﬁc.) is consistent
with results found by R.fA. Avner (personal communication)

in anothgr context. . Avner correlated "quality scale" ratings
of 23 lessons with student ratings of "helpfulness" for learn-
ing the presented material. ’ The quality- scale included
references to technical errors so severe that\they prevented
students from completing a lesson, as well as minor
.typograpﬁical errors that were only cosmetica%}y»harmful.

He found a significant relationship between the two sets of
ratings (r(21)=.923 with .95 Confidence range of .825 to
.967): The Chanute materials contained a number of these
teqhnical problems during the data collection period.

It is also plausible that the.PLATO-using students were
subject to the "Hawthorne effect" during this study. This
effect could have ,caused an initial inflaticn in their
aﬁtitudeé toward CEE followed by a gradual decrease through-~
out the course. In any event, the attitudes toward PLATO
were more consistently positive than attitudes toward
instructors. This consistency may be a real advantage for
CBE-~especially during periods of mobilization when experi-
ienced instructors may be difficult to find. .

Long form survey. The description of the survey ques-

tionnaire is quite adequate for cemmunicating its essential
, features.

Method. The factor analysis of the combined PB and CP
survey responses is not reported in as much detail as mighé
be useful for independent interpretation. Some additional
detail is provided in bthis cr1t1que. . 1

The responses of the 200 PLATO-usm¢7 students on the
bo~item survey were subjected to a principal conponents
analysis and the resulting components were rotated by the
varimax method. The five factors that were extracted

L}
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accounted for the following percentages of total variation:
30.52, 6.05, 3.95, 3.63, and 3.21. Together they agcounted

for 47.09 percent of the total sample variation.A
The interpretations of the var;buslfaccors suggested
by the authors may be over-simplified in that the factor
labels apply properly only to the aggregate of items whose
factor loadings are repd;ted in Appendix D; they do uot
apply so readily when the loadings for the remaining items
are examined. The "purity" of interpretation implied by the
various factor labels is attained through the expedient of
ignqring those ;tems which appear to be in confligt with the

chosen interpretation label. To be sure, the items on each

factor which are ignored are those which have "low" loadings.
The definition of "lcw", however, differs from one factor to
another; the items the authors choose to ignore on some
factors actually have higher loadings than those of items
which were retained on other factors.

Results. The report authors computed "raw" scale
scores on the various factors for each individual by summing
scores on those items whose factor loadings are reported
in Appendix D. Since the number of items selected for =
inclusion differs from factor to factor (because of the
differing definitions of a cutoff for loading values
described. above), the raw sums for each factor were divided
by the number of items to give scores representing a person“s
"averapge'" response.

The interpretation of the mean scores for each factor
scale (i.e., the discussion of the reésults in Table 24) seems
reasonable, but it is difficult to do an independent
interpretation without also being told\the scales!' standard
deviations.

Two sets of comparisons were completed using the mean

scale scores described above. The first of these was a
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scale-by-scale compariégn of the two PLATb-uging groups whose
data were the basis for theﬁfactor analysis. No significant :
differences were found using a séries of independent groups
t-tests for the five scales. Given the non-orthogonal nature - S
of the variable% it may have been more appropriate to do a )

) uultlvarlate ana1y51s (e.g., Hotelling's T 2 or MANOVA :
fol’owed by discriminant analysis) rather than a series of
univariate t-tests (see Tatsuoka, 1971).

The second set of analyse§ was a series of one~way
univariate ANOVAs comparing the mean scale scores of the
Conventional PLATO (CP), Early PLATO-Based (EPB), and
Later PLATO-Based (LPB) students. The distinction between

"the EPB and LPB students is that the EPB students studied

the ISD ve}sion of the common course segment before May, 1975, *
and the LPB classes studied the game materials (except for
possible revisions) after May 1975. As was true of the
earlier analyses, it would have- been preferable to have
applied a multivariate techniqhe“(e.g., MANOVA) rather than
to have done a séries.of univariate tests with non-orthogonal
variables. If an overall multivariate analysis were to give
'51gn1flcant results, the exact nature of the group differ-~ )
ences could be determined using discriminant analysis.
Because of possible interrelatedness of the scale variables,
the significant univariate ANOVA result reported by the
authors might be an artifget. Even,takiag this result at
face value, it is impossible to interpret without a knowledge
of the group standard deviations on the scale for factor 1.
It is unfortunate that this information was hot reported.

Another analysis of the long form survey data focuseda on
the preferences of the CP and PB groups (the latter including
both EPB and LPB classes) for each of the various media used
in the course. Mean responses for these groups were compared
on an item-Ly-item basis using t-tests. The items in

106




100

question were items III-1 to III-6 in the long form survey
(see Appendix C). The earlier comments regarding use of
multivariate techniques apply to this set of analyses as
well. This caution noted, the only comparisons yielding

-- significant t sgatistics were those regarding item [II-2 (PB

students viewed PLATO lessons more favorably than CP students)
and item III-5 (CP-students were even more favorably disposed
toward laboratory instruction tham the PB students).
The graphical portrayal of mean responses toWward the

.various media showr in Figure 5 of the AFHRL report is a
concise format for convéying the media preferencés of the

. two kraups. It would also have been helpful to have
indicated the within-group variation in stated preference.

3 At any rate, one of thi mpst striking observations-to be
made from Figure 5 is that the average vehicle maintenance
student .has a strong preference for laboratory activities;
he would much prefér to work with his hands than?to engage

o in learning activities_that are more cognitive in nature.

. Items III-7 to III-18 of the long form survey (see

Appendix C of the AFHRL report) asked the PLATO-using

students to indicate their emotional responses toward the

PLATO system as used in their course. The individual

t-tests that proved significant and their interpretation are

aptly discusseg by the authors. Perh2ps more interesting
than these PB vs. CP compariscns is the graphic

representation of the mean response patterns for the two .

groups shown in Figure 6. It is apparent that the overall

response toward PLATO was positive. Information on. the
group standard deviations for each item would have been
helpful in determining the extent to which the reported
means are typical of the individual student responses.

The correlational analyses indicating the positive
- relationship between attitude and perceived reliability of

N 1
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the systg% are quite interesting and are consistent witn
our experience with other PLATO users. It is also
interesting to note, however, that the attitudes of tnese
students (regarding perceived reliability as well as other
aspects of their experience with PLATO) were not related
to their performance on block exams or the special topical
test (see Tatsuoka, Misselt & Maritz, 1977). Perhaps one
reason interruptions to service did not affect performance
is that student learning was controlled by the mastery learn-
ing criterion. If a student happened to earn a low score on
an end-of-lesson test because of system unreliability
ddring study of that lesson, he was routed back to the
lesson's starting point. The mastery criterion served as
insurance against ill effects of unreliability as well as
those of other factors which may hinder performance. Hence,
scores on block tests were not affected by~ system "crashes".
It is not known whether interruptions to service may detract
from perfurmance in non-mastery settings.

Discussion. The commentary given by the authors on the
attitude results is generally quite reasonable. The
conclusion that the automotive maintenance students were

ve") accepting of PLATO as an instructional medium seems ¢o

be well justified. \
Tec..nical trzining survey. This section's discussicn

of the purpose of the technical training survey and its 12

scales is adequate for an understanding of its application
in® the service test More complete information on its
development and the results of its use in the broader con-

text of Air Force technical training presumably is forthrom-
ing 1n\? separate publication.

Method. No .comment is needed.
Results. Sufficient usable data were available to
perform 4 x 2 (condition x administration) univariate
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repeated measures ANOVAs on eight of the 32 sets of scale
scores. Although a multivariate analysis technique might be
preferred, the authors' summary of the univariate results is
clear and concise. Tc be more complete, the summary might
have included tables of means and standard deviations for
each administration to each of the four conditions studied
(i.e., BL, NP, PB, and CP).

The comparisons of tne automotive maintenance students'
Tattitudes withthose-of -other_technical tra1n1ng students at

Chanute- and within Air Training Command as a whole were T
conducted by computing confidence intervals around the
observed mean on each scale for the students in each
condition. Estimates of the Chanute and ATC population
standard desiations we}e used in compuiing the various
confidence intervals. If the total sample mean for the
Charute trainees (n=2484%) or for all ATC trainees (n=12666)
fell outside a particular .confidence interval, it _was ‘taken -
as evidence that the sample differed significantly from
the respective population on the scale in question. Since
the eéstimates of the population standard deviations are not
repbrted, we are unable to check the calculation of the
various confidence 1ntervals. However, the procedure seems
to be a reasonable eppnoach to the analysis of these data.

It m1ght be wished that the authors had taken greater,
care:;in summarlzlng the results in terms of completeness and
accuracy, but they\have reported the data’ in sufficient
deta11 (see Appendlxes F and G)’ that interested readers can
search for other relationships.

- Discussion. No further comment is needed.

Instructor Att1tvdesl ' v

Method The descrlption of the instructor attitude
scale is adequzte as backaround for presenting the results.

&
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It would have beeﬁbhelpful to have ‘given a fuller descrip-
tion of the sample of instructors since it is apparent that
they differed with respect to the duration of their exper- -
ience with.the PLATO-baséd training system.
Results. It is commendable that reiiability estimates
were computed for those scales where it was possible to do i
so. Unfortunately, however, there are some difficulties with ‘
the statistical techniques used on these data. For example,
the current description of Table 28 appears to be somewhat
misleading, as it describes "t-tests for the attitudinal data
—~ ——analyzed--as..repeated measures with correlated observations."
This would seem to imply that a seriéé's?*és}rEIEEEa t tests™
« o fhad been computed on- the scaled responses for the two admin=-
L istrations of the survey. However, the anaiyses actually

—

reported in ‘Table 28 were. independent groups t tests. Since
there is an overlap ot 10 instructors who were surveyed in )
both administrations, “it is likely that the assumptlon of
indepenaence is violated in these data. Hence, the validity
of the probability statements‘in’Table 28 is cuesticonable. A
more defensible procedure for "assessing attitudinal changes
would be to concentrate on the responses of those instructors
‘who had been surveyed twice. A multivariate "analogue of the
correlated t-test could then be done on the two sets of scale
scores. .

Responses to the items underlylng the .scale labeled
"PLATO affect™ (i.e., items 23 to 34 1n Appendix H) were
examined more closely in supplementary ana}yses. While a
more complete description of the "+" and "-" categories
in the Chi square analysis would be helpfu;, the Chi square
results confirm the earlier t-test results regarding the
"PLATO affect" scale. Figure 9 gives a graphic portrayal

- of the fact that attitudes became more negative at the time
of tha second adminlstration whereas they prev1ously had
/ ) been generally positive.
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Discussion. The authors' interpretation of the declin-
ing attitudes observed in the survey responses seems
plausiople; a decline in perceived role importance could
result in less favorable attitudes toward CBE. The authors®
suggestions regarding increased instructor involvement
appear to be well founded and should be investigated empiri~
cally in future CBE applications. . )
- Some additional comments seem in order regarding the
interpretation of thesé;xééults. First of all, the timing of
the questionnaire administration should be noted. The

initial administration came in February 1975 after only a few

‘Wweeks of operational--use—-of-the-PLATO system in_the revised

common course segment, and the éecpnd came in July of that

year. Although it occurred several months into the -

ASRE 4

operational trials, the'second(admiﬁistrgtion must still be
csnsidered t.0o have been qufte early in the life span of the
Phase II operation. Many instructional and coding probléms
remained in the lessons (most of which had not yet reached
Chanute's validation criterion) and the group-pacing of the
shred areas had only recently been completed. 1In short,
there were still a number of "bugs" in .the newly-revised
Eourseswwhich may have negatively influenced the instructors!

- attitudes toward PLATO in the time frame of the second survey.

4

Another item suggesting that the decline in instructor
attitudes may have been due to temporary factors is that
more recent interviews with instructors (Klecka, 1977c) _
revealed a generally posi@ive attitude .toward PLATO. It is
not known how many of the individuals interviewed by Klecka
had been part of the instructor force’at the time of the
AFHRL survey. It is possible that substantial "turncver™
had- taken place so that some newer instructors learﬁed a
"PLAIO role"™ without having first becoﬁe accustomed to a
more.traditional role. Without any previous role pattern or
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expectations, new instructors may adapt more easily than did
the original staff. Perhaps, however, the most direct way
of testing the hypothesis that the attitude decline-. observed
in the AFHRL survey of July 1975 was due to temporary
factors would be to administer that survey a third time
(i.e., to the current group of instructors).

—_—

s

Impact on Training Activities o

Procedure. It is highly commendable that observational
data were collected and reported by the service test evalua-
tion team, but some aspects of the method of gathering these

~

data are not clear from the report's description. In partic-
ujaﬁ4_i§>ggn not be determined from the report whether the

observation categories were used in making the observations — — —
or whether they were arrived at after the data had been
collécted. Although a highiy structured obseérvation instru- -
ment would have béen impractical, it would be reassuring to
know that the observers had at least been instructed to .
attend to some general categories of behavior and that there
had been some ground rules for the classification and
reporting of observations to minimize observer bias.

Results and Discussion

Conduct of training.: The description of the adjus@ments

to the standard operating procedures (madé necessary by
Chanuté’s‘CBE implementation) is enlightening. ' The informal
"sign-up sheet" scheduling system seemed to work fairly well;
however, it is not known whether if would continue to be a -
smooth and convenient‘way to allocate terminal time ‘under
conditions of greater demand for this resource. A more
sopﬁisticated scheme may be necessary in a full-scale
operational environment.
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The report indicates that the Chanute site occasionally
suffered from shortages of computer memory space (known as
extended core storage or ECS). It should be noted that such
problems occurred only when ECS usage at Chanute exceeded
the allocation guaranteed to them. The two general ways
that this problem cah be solved are (a) making more ECS
available for each user (by adding expensive hardware to the
system's mainframe or by restricting the number of. users on
the system), and (b) reducing the amount of ECS required by
each user. The AFHRL report implies that if PLATO were an
Air Force resource, memory problems would be eliminatéed. 1In

T

order for this tc be a solution, restrictions on the number . ,?

R
.

of users on an Air Force PLATO system could allow each user
-to~oeeupy~more~memon”==pnobablj;wighﬂiggnggsg@»99§§§ per
user. The second approach to‘the problem would requifgﬂfhgj T
’éverage Chanhte lesson to be reduced to one-half or .

Bne-thirq gf its current size. The latter solution would

consume slightly more computer disk storage.(a relatively

inexpensive resource) but wculd require a major modification

effort to partition existing lessons into a greater: number
of smaller modules. Future ECS problems could be avoided
by careful planning early in the course of a projecfl The °
most‘viable approach would be to keep the ECS requirements of

discréte lesSon segments under 2000 words.

Student interaction. The description of student inter-

action in the traditional and CBE classrooms is useful. It

affords a much fuller picture of the transactions in the

training environment than could be had through test scores

and attitude responses alone. : - ‘ =
The classroom interaction rate data for the vehicle’ '

training lecture sessions is especially. informative. Based

on data supplied by the AFHRL report, the following comparisonk

can be hade between the number of questions answered By




students in a PLATO class and in a lecture elass.  According
to this section, 11 students answered 77 questions in four
hours, i.e., less than two questions per student per hour. By
summing the information in Tables 1f’and 31, one can
calculate that PLATO students answered 155 questions (even
more when reviewing is counted) in an average of 369
minutes, or more than 25 questions per student per hour.

We take issue with some of the comments made by the
. report authors in comparing CBE and converntional instruction.
For example, their criticism that in comparison to instruc-
tion by lecture, CBE lessons are less easily adapted to the-
needs of students may be true, but the arguments by. which
they draw this célcdusion are, ﬁot valid. "Adaptablllty" as
used in Chapter v seems to mean the ablllty to reshape the
~delivery of material to a class.’ Th1s is rarely attempted
in CBE ‘because’ AF“EHe availability of "1nd1v1dualization"
meanlng adaptation for each. student rather than for each
class "Adaptablllty" also implies the ability to halt"
normal training when a class-wide misunderstanhding is roted
and to then re-teach any necessary concepts. Because\the
. lecture format is“not standardlzed . this. adaptablllty )
fulfills a very great need--it compensates for omissions or
inadequate explanations by same instructors. With well-
tested standardized media presentations, however, this

"total adapﬁability“ beccmes“unimportant. Furthermore,

.

Chanute CBE lessons were not, in our opinion, designed for
either adaptablllty or 1ndividualizat10n, so that the AFHRL
report comments may be appropriate if applied to Chanute CBE
lessons, but not necessarily to CBE in general.

Because both* the PL@TO’system and the now-freed-from-
lecture inpstructors can gather data about student qfestions
as :an aid for revision, we do nog agree that, "[a]ttempting
to keep a record of questions . . . would be a difficult,

-
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if not impossible, task for a, single instructor." Revisions
based on just this sort of data can give CBE lessons a huge
advantage(over other media. Furthermore, the capability of
thegPLATO system to collect, store, and organize data fon
tormative evaluation or individualized training is certainly
greater than -that of the typical classroom lecturer. Never-
theless, the instructor who monitors a CBE classréom is in a
position to observe a number of problem areas in the CBE
lessons and, if he has the inclination to do so, can supple-
ment and clarify the student interaction data collected
by the system itself. Perhaps the Chénﬁte instructors could
be given some additional training in techniques for gathering
formative evaluation data;. the recently-added "TERM-comments"
feature, for example, ccould be used qulte-effectlvely by
instructors who have observed areas of needed improvement in
-the CBE lessons. ,
1nstruc*ional content. The observation that students in

this populatlon were less-interested in theory or abstract
brinciples of engine operation than they were in laboratory
tasks confirms the result noted earlier from their responses
on the long-forn attitude survey. . We would also underscore
the observation that the ability to repeat in a tireless,
standardized: way drllls and exercises which a human \
instructor would d1sda1n and execute poorly is one of the
most ‘'valuable assets of CBE.

Instructional styles. The comments in this section with .

regard to the differing .teaching -styles of 1nstructors and
the adjustment that students had to make as a result are
quité interésting. It Qoulc seem that "this phenomonon ocecurs
in other educational settings as well, but it may be more
acute in military training environments where instructor
changes occur freqdently. That a similar adjustment was
required in going from one CBE lesson to anotner was also an
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interesting observation. 1In this case, hg dever, it implies
a lack of product uniformity standards duging lesson develop-
ment. Had such standards been employed, the lessons would

have been more similar in format and would have required
fewer adjustments on the part of the students.

Qe would also ncte tha® the comments in this section
concerning the active exploration of the characteristics of
PLATO instruction stand out' in strong contrast to the.
soporific reactions of students to lecture presentations.
Even the effort of the students to "beat., the system" may be
viewed as positive when compared to the lack of interest
exhibited in the lecture classroom.

Discussion. The authors conclude in this sectlon
that "control of the instructional material must be handled
very carefully." It cannot be assumed, they say, that all
students will be motivated to do- their(best work. That is,
glven some control over lesson sequen01ng, there will .always

" be. a few students who seek to "beat the- system". " Furthermnore,

student pepformanpe has not '‘been shown to be universally
better when lesson‘sequencing has been put under the ‘control °

"of the student rathen‘than the computer‘ However, Seidell

(1975) has shown that hlgh performing students can benefit
from a degree of student control over sequencing. Leanner

control may be most effective, therefore, when individualized

according to performance record. ‘- For a review of research on
the issue of learner control in CBE, see the article by

_ Steinberg (in press).

Conclusion. ‘We have previously noted our reservations
regardlng some of the authors' observations, but we concur
with their conclusions that a) PLATO did not have a major
adverse impact that precluded its potential effective use 1n,
technical training, gnd (b) refinements in implementation
procedures could redu;e the negative impact of those problems’
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that were noted. We believe that many of these refinements
could be madé quite easily. o

>

Impact on Existing Air Force Regulations and Guidance

Since we are not part  of the Air Force training environ-
ment, most of the remarks of this section are beyond our
sphere of direct experience.- As -close observers of the
entire service test at Cﬁanute, however, we do agree with the
statement that the use of the PLATO system as an instructional
resource did not necessitate great changes in Air Force
regulations; manuals, and procedures. However, our view of
the service test leads us to underline the caveat that
future Air Force PLATO efforts should be conducted in the
environment of systematic, in-depth inﬁtkuctioﬁal system
. deQélopment.‘

kY -

New Training Czpabilities

- ltlis’true,.aé the authors indicate, that the main goal
ot Phasg Il was to get operational traininé underway as
" rapidly as possible. This orientation limited the use of
PLATO to présenting low-level instruction ip automotive
fundamentals using instructional. strategies similar 'to those
used in conventional programmed texts. There was little '
opportunity, in Phase II, to zttempt applications which would
utilize the unique capabilities of the CBB medium. .
We agree that the two areas discussed here as potential
cost-effective. applications of the PLATO system (i.e.,
diagnosi%/troﬁbleshpoting and performance testing) are prime
candidates for achieving cost-effectiveness while’ substanti-
i\ally improving the quality of training. We also agree with
th \pentativénesg with which these recommendations are put
férwéﬁd& The successful devglopmen@ of any CBE courséware

depends qup a greét many factors. Only by assessing the

N
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instructional materials to be produced, the environment in
which they are to be used, the capabi 1t1e° and experience
of the instructional developers, and the management of the
production effort can“one begin to predict the chances for
success. With the right combination ef these factors,
however, the hoped-for advantages of these CBE apﬁlicatiqns
could probably be realized.

Overall Summary and Conclusions .~

In this section the authors summarized the important
results of this extensive chapter on instructional impact.
The major findings can be summarized as follows: .

1. The impact of PLATO on student attitudes was
generally positive,

2. Instructors reported positive attitudes toward
PLATO initially, but a second survey showed a decline in
attitude. PRased on more recent attitude aata (Klecka, 1977c)
showing a generally favorable attitvde toward. PLATO,
offered the hypothesis that the negative attitudes fognd in
the second AFHRL-.survey were due to_temporary factors. )
7773, PLATO had-no significantly adverse impact on conduct
of training which would preclude its potentially cost-

effective use. Furthermore, refinements . in 1mp1ementation

- ¢ould allev1ate much of the negative impact that was

observed
y, EX1st1ng ATC regulations provide adequately for “the

utlllzatlon of CBE in operational training; no major charges
in these documents are-needed to incorporate CBE.

! . 5. Suggestions for additional PLATO applicatlons which
would utilize the unique capabllities of CBE were made.

. We concur in the conclusion that "the overall impact

of PLATO has/beeﬁ/aere positive than negative. There is no

reason to believe that PLATO cannot prove to be an accept-

“able and useful training medium." ° ’ "




112

VI. INSTRUCTIONAL MATERIALS DEVFLOPMENT

This is a well-written chapter providing a wealth
of detail about the process and products of the lesson
dgvelopment efforts. Although headings are sometimes a
bit misleading, the content is addressed in a logical and
orderly fashion.

~

Method
No comment is needed.

Results and Discussion

Process description. It is indeed accurate to say
that Phase II contrasted favorably to Phase I in terms of
the rapid productlon of effective lesson materials. It
should be pointed out that both the methods used and the
management spaff changed substantially between phases.. The/
contribution of each to the enhanced efficiency is large, but
the relative importance of the conponents is, unfortunately,
unknown. The model which did emerge during Phase II was a
reasonable fit to the constraints. of the technizal training
environment. Future applications of CBE in a similar setting
would do well tu take it as a starting point and evélve
further reE;nemqgts.

v

The nature of technical training. It is certainly true
"that, as this section states, the characteristics ot the

courseware development effort in Phaée II were defined by the
nature of Air Force Technical training. 1In contrast to
higher education, where there is considerable emphasis on
development of the highen levels of cognitive processing and
learning as an end in itself (i.e. "education"), the Air
Ferce technical trainee is taught only what he needs to know
for apprentice-level entry into a career field. It is

.
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assumed that further advancements will require further

preparation in the form of Career Development Courses or

On-the~Job Training. N
"In the technical training environment, over-training is

nostly and is to be avoided just as is under-training. This

philosophical.orientation toward tralnlng (known as the

"lean approach") is realistic and effectlve, but it narrows

the range of CBE capabilities which can be exploited. .

Whereas in higher education settings the simulation and

modeling capgbilities of CBF are usually considered to be

quite attractive (because they can be us-1 in developing

higher-level cognitive skills), these features were hot seen

to be so important in the apprentice-level training

provided in the Special Purpose Vehicle Courses.* Hence,

such sophisticated applications as diagnosis/troubleshooting .

and performance testing (discussed in Chapter V) wereﬁnot

attempted.

v
o

CAI Lesson Develggmenf )

The model. We agree that the brocedural model
described in this seétion is a generalized composite of the
process actually used. Although individual deviations from oo
it were cocmmon, the description provided by the authors )
conveys the general approach -that was -followed. The reader
should note that the report asuthors abstracted this descrip-
tion from a series of interviews with service test personnel.

No formal delineation of procedures had been made by the: ISD
staf‘f.~

Central to the model is the conéepé of a team approach.

In contrast to the pattern followed during Phase I in which

each individual author was given sole responsibility for
all phases of lesson development, two lesson production

teams were established in Phase II. Each team included
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two to three of the original authors, but some of the
development tasks were shared by individuals who had more
specialized duties. That is, an instructional programmer, a
computer programmer (i.e., a "ccder"), and a subject matter
expert supplemented the authors' efforts. The authors had
had prévious experience with CBE by virtue of their Phase I
work, but the other team members (including the instructional
programmers) had only had experience with conventional
programmed instruction amd stand-up instruction~-they had not
previously developed lessons for a CBE system.

As stated in the AFHRL report, the procedural model Sis
a description of the processes followed in step 4 (i.e.,

~ "Plan, Develop, and Validate Instruction") of the overall

model for instructional systems development {Figure 11).
The first three steps of the.ovepall process had already
been compieted by the ISD team prior to the start of Phase
IT activities. ‘

The nine steps in the lesson development process are an
adequate portrayal of the procedures actually followed.
General descriptors of the steps are:
1. Lesson selection, .

2. Research,
Lesson plannﬁng,
Off-Line lesson preparation,

Bre~tryout review,
Student tryout,
Validation, -

9. Finalization. . T

3
Yy
5. Un~line coding,
6
f
8

A more compléte description might have indicated the’
nature and extent of individual deviations from this model.
We also woula point out that in the lesson planning stage
(step 3) the only opﬁional media used at Chanute were
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rear-projected microficha images. Touch panels and random-
access audio devices were not used in anvy way during Phase
11 to our knowledge. Francis (1976a, p. 66) provides 3
survey of the use of peripheral equipment at ARPA/PLATO
p)oJect sites.
\ It is not apparent from°the discussion-of the model
that step 8 was separated=from step 7 by a period of up to
six months, but the authors do make this” point later in
the chapter. For more information about lesson development
procedures in Phase II, the reader is referred to the entire
first chapter of a report by Klecka (1977b).

Ascessment of the model. This section gives a further
elaboration of Chanute's coursewareﬁdevelopment modei and

assesses its strengths and weaknesses. While a more complete
analysis would be useful for the sake of future‘development
efforts, the information provided does give a general over-

"view and is consistent with space constraints.
A

Many of the problems noted relate to the implementation
.of the model at Chanute and are not d1sadvantages inherent to
the model itself. The problems with communication, for
example, developed because of the sudden manner with which
the Phase II effort was initiated. The PLATC authors were
"put under the direction of the ISD team at' a t1me when the
ISD group had already completed most of the inifial planning
for the course revisions. The PLATO authors had not partici-
pated in this planning and the ISD group had had 1little
previous experience with CBE (spme of the ISD personnel had
attended a portion of the TUTOR language workshop at CEXL two
years previously, but had never done any direct CBE lesson
Jévelopment) Many basic issues in philosophy and orienta-
.tion had to be settled before the effort could get underway,
and the process was complicated by the pressure of a tight
production cchedule " These problems in communication would

’

122 -




*

i

" not have been so imposing if all groups had had adequate . L
. training and if all initial planning could have been done P
. CLe jointly. ' <o : v : ¢ g

Because the PLATO authors were the only. team members
who had had previous éxperience in CBE, they retained a
central role in the Phase II effert. Their role was'not - -
drastically different under Phase lI than it had been under
Phase T. They still had pr1mary responsibflity for most
aspects of lesson development but relied on the instruc-
] tioral programmers and subject matter experts as resource
3 o - pzrsons and for quality control. In future applications, -
f - where 'more care can be taken in training and in assignment'
- of roles, a more efficient team organization should be
' > possible.

lhe development .0of the student router, test administra- ’ .

tion rout1nes, and other course management software followed
a-different model as indicated in the report. For a detailed
description of the uses of the PLATO system as a management
tool at Chanute, see the second chapter of Klecka i1977b2.
' )
Appendix I :
. Because of the importance of Appendix I to the under-
" standing of the conditions and procedures in the Chanute
PLATO project, this cr1t1que devotes .a section to comments : B
” "about it. The appendix consists of several parts the most:
1mportant of which are the scenario and the sample lesson,
f Scenario. The appended scenario is'-a llvelier and
more picturesque view of the lesson development steps _
described in Chapter VI. As such,'it is a very waluabila
addition. Sinde any scenario can consider.only a limited
number of situations if it’is to be of reasonable length,.
L - there-—- is~the~possibrl1ty “that the reader will. gain an 1ncom- o
plete perspective of the project. To avoid that potential ’

¢
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problem, we have ineluded below several addltlonal consider—
ations that should broaden the reader's view. ‘ -

Some authors suffered more from morale problems than did
"Mr. Arthur". Authors, frustrated by the constraints and
demands of their environment (e.g., terminal shortages,
uncertain project goals, lack of administratiwve support)
formed constantly shifting alliances with and against each
other, the 1SD¢group, the evaluation staff, and the tradi-
tionél course personnel,

Because of the author attritién noted, quite a numbec/d/
lessons were written by ohe author and, after running a few
‘studepts, revised by another. This may explain some of t
inconsistencies within lessons noted previously and in the
- following section.

I D St

Sample lesson., We would encourage all readers to read

through carefully ;hese°sample frames from a representative
lesson. Theyfexemplify the commeops made in this chapter in
very concrete terms. From our perspective, the lesson
selected is typical of those produced duriné Phase II.
Strenétbs and weaknesses are found not only between
lessons, but also with n them. In,many cases the quallty
of one aspect of a lesson varies widely from frame to frame
ylthln that lesson. For example, in the clutcH lesson de-
scribed, the graphics are very well done, but are not always
available when most needed. Frame 39 gives a long "knee-
Bone-is-connected-to-theéleg-bone" description that dssper-
ately needs graphic support (preferably with animation).
"For a second example, the multiple choice questions within
the body of the lesson are reasonable and integrate well
with the-presentaﬁion, but the choice of matching items in
.the MVE includes both tangibles (copper wires) and intangi-
bles (solid friction) as well as s’ ‘ngular and plural forms.

Both examples demonstrate the variation in lesson quality

\
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we have observed in the Chanute materials &nd seem to indi-

cate that the potential for higher quality lessons lay
almost within the project's grasp.

Courseware Development Issues and Constraints

Prior lesson development etforts. <In this section the

author: give a géneral description of the aétivities; decisions
and. outcomes .of the first two years of the project, i.e.,
Phase I. Durlng this period the project's goals were elther
undefined or were changing rapidly--lt wasn't until the
beginning of Phase II that a cohesive curriculum developmént
'effort was begun. The lessons that were produced in Phase I.
were developed’under the "Autonomous Author! approach.

Since this basic model had been used successfully at the
University of Illinois, CERL had advocated initially that
individuals be given full responsibility for developing
lessons, i.e., to act as independent- authors. Unfortunately,
this approach was not‘well-suited to the Chanute situation
because several key prerequisites- for its success (i.e.,
self—selectlon of authors, thorough subject matter knowledge,
relevant instructional design experience) were absent. Later
efforts by CERL to fogter a team approach were unsuccessful -
because of the fluctuation of project goals.

Although, as noted, self-training in programming
techniques occupied a great deal qf time during Phase I, we
see this less as an.actual need and more as the authors!'

_attempts to "do something uséful" during a period when other
goals were rapidly changing.

The diagnosis that higher management had little interest
and provided little support to the PLATO project because of

—-1ts -research -orientation—is consistent with our obsérvations
and it seems to be an important problém for future sites as
-well. The use of a novel medium such as PLATO suggests the
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‘need for a-research orientation to examine the- potential of

tpe medium, but a research orientation~may seriously R
Jeopardize the acceptance of the new meaium and limit the
commitment toward it on the part of higher-level admin-
istrators. X

. The conclusion that Phase I resulted/in a fragmented
non-curriculum not conforming to civilian or military _ ‘
standards for tralnlng is congruent with the findings of the .
May,. 1974, review committee. .

Project management. This section includes an-excellent

description of the dlfferlng expectatlons of the ISD ‘team and
£he author group. Durlng the transition to Phase II, the
authors felt they were being told to sacrlflce quality for
high production; the ISD staff felt the authors were unmoti-
vated. On many issues, the two groups' views were vastly
different. Initially the ISD staff hoped to produce PLATO
lessons as quickly as programmed texts (50hr/hr). The
authors were used to working at a rate about an order of

magnltude slower than that (400hr/hr). Both estlmates

"(obtained through CERL interviews) were unrealistic and

conflicé on this 'point was inevitable. It is significant
that problems such as this were solved or circumvented
quickly so that courseware production could proceed.

Other management problems arose because the use of CBE
was seen by course ppersonnel as being a temporary experimental
project having little place in operational training. Future
applications should seek to utilize CBE as an important
resource rather than treat it as an artificial and short-
lived experiment If this can be done, it \should be poss1ble
to 01rcumvent many management and 1mplementat10n problems.

At the end of this generally excellent sectlon, the

AFHRL_report_indloatesAthat—ﬂ{b}etng—irnear—and*iean—“the
lessons did not tax the capabilities of the PLATO system."
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The distinction between "taxing" and ﬂexploitingﬁ the vari-
ous powerful features of the PL’ATO CBE system was confused fre-
quentiy during Chanute's history. Membens of CERL's MTC staff
and some members of the Chanute -author staff regularly advo-
cated the exp101tat10n of system features for sorting student
response data, prov1ding feedback for specific wrong answers,
and for 'judging the -adequacy. of a wider variety of student
responses. This advocacy was often understood to mean "the
PLATO system has clever and unique features .which ought to -
be used because they are so Unusnal, pecause they 'giveithe |
system a workout' (as if the system somehow grew sluggish if
not regularly -exercised), or because the use of these fea-
tures justified and acclaimed the PLATO system." In fact,
those encouraging the use of tﬁese features saw instructionai
or administrative problemsﬂnhich had potential solutions
available within the 'system itself. We make this comment
to illustrate the .nature and extent of the problems caused
through dlfferlng concepts of the role- and capabllitles of
the computer. Hopefully, these conflicts can be. c1rcumvented
in future development efforts through adequate trainlng
Hardware and software related constraints. ‘We would
agree with the assessment that the site was not restricted by
the features and ease-of-use ‘of the TUTOR language. V¥hile
it is true that some of the authoring staff had limited
programming ability, others were quite capable and most
programming needs could ‘be handled w1thout outside assist-

ance. The presence of "coders" (i.e. ) persons whose primary
role was programming the.computer rather than' the development
of teaching sequences) on the staff greatly enhanced the
effectiveness of the site.

For a variety of reasons, inecluding-the—fact-that it was
one of the first remote PLATO IV sites,.Chanute did suffer
from hardware problems to a greater extent than .any other

13
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NARPA site.
and microwave 1Wstallat1on were especially detrimental to
" Chanute.
_space, and comput1ng power) were exper1enced by all users and
‘"h1ndered the lesson development process at Chanute as well.

© 1

i

~

The” shortages and delays associated with terminal

Other rescurce shortages (i.e., in ECS, disk file

Fortunately, most ‘of these problems have been alleviated’
through varlous hardware enhancements to the central process-~
1ng system,

Courseware development Chanute was one of the earliest

users of microfiche. As such, they spent a great deal of

time durlng Phase I exploring and defining the 1im1ts of the

microfiche system. Nevertheless, it seems an exaggeratlon to

.state that several man-months were spent during Phase II in

refining this process. In any case, the story ofeChanute's
use- of microfiche is so extraord1nary and enllghtening that
Francis. (1976a) devoted a. sub-chapter to descr1b1ng it.
Other probiems described in this ,section relate to
the fact that:- the authors were not true subJect matter ex-
perts (so *hat they had to spend time in researching the
content to be taught) “and the ISD policy of limiting the
amount of student testing a lesson was to have prior to its

operat1onal use. These problems should be addressed in

plann1ng for future CBE development efforts

We agree heartily ‘that’ there was a problem in determin-

"ing .the proper depth of trainlng for an apprentice mechanie;

this resulted in some apparﬁnt ‘inconsistencies in the Chanute
lesson materials. ~ For example, the basic electricity lesson
delves fairly deeply into theory, teaching mechan1cs

tralnees about atoms and electrons, but less than an "hour is

spent in the only lesson- descr1bing the complexities of

emission oontrol systemsT_ﬁcu—val»co, and-—diverter valves.

Part of the confusion may lie ip the fact that tHe
Specialty Tra1n1ng Standard (STS) for most knowledge 1tems *

¢
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‘ (the material taught by CBE) indicates that students should
- be- taught to the "B" level. The "B" level is defined as:
"Can explain relationship of basic'facts andistate general
princ1ples about the subJect. (PRINCIPLES)" Althougn the
course documents specify the depth of training to be a2t the
"B" level, the lessons which yere produced seem to us to be
aimed'at the "A" level. The "A" level indicates a more,
X superficial level of training and is defined by: "Can
‘ jidentify basic facts and terms about the subject. (FACTS)™
Since field.results (reported in Chapter III) indicate
acceptable student performance, yet the teaching and testing’
- are not at the "principle" level as defined (see Appendix I
- of this report or Klecka, 1977a), it may be that training at
the "A" level is sufficient. This discrepancy between train-
"ing levels, plus the problems noted in the AFHRL report,
gave rise to the "frequently,expressed concern about
1nsuffic1ent depth of training" voiced by the authors.
Authoring. The dlSCUSSIOn in this section further
illuminates some of the problems ‘felt by authors under the
conditions of the service test. Attention to ways of cir-
.cumventing these prohlems should be given in future efforts.
Since the contents of the Lesson Chardcteristics,

4 lnstructional'Strategies, and lnteraction sections are so
directly related to the CEKL publication by Klecka (1977a),

are consistent with our observations, it is not necessary for
us to comment further. - ,
Instructional programming features. Although many

Chanufe lessons used microfiche, it is remarkable that few,

if any, ever used a microfiche ‘as part of an end- of-lesson or
block test. Similarly, although students were shown many
microflche, rarely were they asked any questions about trem
durlng the lesson. The. effect of this unusual use of

.and because the elaborations .and added emphases of Chapter vio
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microfiche 1s that the’ information presented via microfiche
seehstrelated, but less 1mportant than infdEmation presented

in other ways. It is stated elsewhere in the AFHRL report
that students found the use of microfiche images very moti-
vating; it may be that motivation was the primary obJectlve
and was achieved. T

Graphi~s, typically, were more completely integratecd
into the -lesson. As this section of Chapter VI observed,
slow-plottlﬂg graphics are disliked by students. In some —
cases overly-complexbscreen graphics were used when
microfiche might have been employed more, inexpensively. 1In
one documented case (Frantis, 1977a), one of the best and
most hard-working programmers at Chanute spent two weeks
copying a 51ngJe (slow-plotting) display ' of an electrical
schematic. ‘ .

The last: point we would like to make about this section
is to re-emphésize an AFHRL observation which we feel summar-
izes our main criticism-of the lessons. Students reportedly
complaineq that test questions did not say things in the same
way as the text in- the bod& of the lesson. We<agree that
there is evidence to suggest that the'students were merely
associating words, not learning concepts. N

© Student evaluation. No commént is needed.

-~

Lesson validations " No comment is needed.

2

Validation techniques. This section alsohclosely follows
Klecka (1977a) and requires @nlyxone further pomment. Among
the "technical errors" mentioned at the %nd of this secbion .
were a’'sizeable number of lesson execution errors. Although .

these errors are .carefully documented by the computer,

<

1
several lessons which had passed the validation criteria e
continued to cause this major kind of error as long as nine
months after validation. This suggests a very narrow view of

"validation". ! ' : «

L]
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Conclusions

~

We concu} with the conclusions that:

1. Phase II lesson development procedures were more
effective aud efficient than those used in Phase I.

2. * The Phase II lessons did not exploit many CBE capa-
bilities because of inadequate resources and a lack of
relevant training: '

3. .Role specializatiog contributed to increased effic-
iency of 1esson production ({.e., we, too, .expect a team
specialist approach to emerge as most appropriate for
technfcal training applications).

4. The PLATO system provided ample flexibility in
design strategies and data collection.

5. Sophisticated CBE capabilities may not be necessary

for lessons having limited (i.e., low-order) objecQ}ves.
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Fhapter\VII, MANAGEMENT OF THE PL'ATO BASED COURSEa S

We find this whole chapter rather complete and percep-
tive. We exbect that future developmé;t efforts can profit
greatly from the d150ussiéh.it provides. Due to" -pace
considerations, our comments are directed only at the ‘latter
sections *of the chapter. :

Management of instructional material. Two items related '
by Chapter VII deserve additional empha51s We agree with -
the suggestlon that it is not wlse to automate a funetlon
merely because it can be done or because it might save a
small bit of time. It 1ndeed seems likely “that student and
instructor motivation and morale might slip if certain

. scheduling, monitoring, and controlling functions wére left

entirely to the cémputer. The next section of the critique
discusses some problems that’ were pointed out to us concern-
ing the new role of the instructor.

The AFHRL report makes a comment that should be reflected
back to the operational problems noted and to thé results of
the cost-effectivenéss evaluation when it observes, "[t]he

) course was operated under the assumption that PLATO would not

reduce instructor requirements and therefore the system
should be utilized only in ways that" fit into traditional
modes of instruction." Although such constraints are
sometimes necesséry, they_force assumﬁtions and allow
interactions which drastically change the environment of
implementation. 1In our view, the predominant attitude at
Chanute was, "We will permit the use.of PLATO in“those places
where we can-force it intg\traditional roles " rather than,
"We will adapt our methods and procedures so as to take
maximum advantage .of ‘the potenxxal of PLATO."

Instructor role in PLATD-based training. The AFHRL
report draws a somewhat unﬁieasant portrait of the role ot

4




the instructor_ teaching a block of the automotive course

~after 1t had been modified for PLATO by ISD. THis picture

is, unfortunately, supported by the attitude data from Chap-
ter V. Two bhases for discontent emerge from the discussions )
in’ this chapter. \

First, the lessons themselves were a problem. By most

measurements, these lessons were not- "polished" i.e., they -

required the constant presence of a knowledgeable proctor- -

to assist students ‘having difficulties.  Nagging. problems
kept cropping up for the instructor. And, as described in
this chapter, efforts to correct those problems wére thwarted
by an unfortunately complex set of procedures. (Recent addi-
tions to the PLATO system have provided a coﬁvenient way for
lésson problems to be reported to the authpr staff without
entailing the "red tape” noted in the AFHRL report and
without causing major interruptions to the work of the PLATO
staff. Chanute personnel have implemented this system and
-nstructors are using“it ) '

A second problem was described by the hear of the ISD.
group (personal communication) as the reason whyugroup-pacing
is.worse for ‘instructors than either self-pacing or lock-step.
He explained that because the slowest student sets the rate,
the instructor cannot sit down to review and‘carefully teach
the slower students--that would generally mean the group
would move at a still—slower rate. Instead he can only prod
the student, or sit w1th the slow student and give him the
answers so the group can proceed. With self-pacing, the
instruztor can help the student by individually tutoring him,

- by providing additional materials to fil1 ‘missing prerequis-
itess;-or-by-restarting the student at the point at which he

found difficulties. Lock-step pacing usually means stand-up
classroom instruction with the: instructor as the center of
attention and clearly in command. With group-pacing, the
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slowest “student provides the basis for proceeding to the next
topic; in many ways the instructor is peripneral or superflu=-
ous to the activity taking place. , ) |

The last part of this section points up a typical prob-
lem of impleme~tations: the conditions under which the
materials were validated are not the conditions present when
the materials are used for operational training. There is a
significant threat to the integrity of the validation because
students are now allowed or encouraged ‘to take notes for use
on the end-of-lesson tests which were used as the va11dation
critérion. While it may be that note-taking is an important
learning strategy, the effect of using notes during the test
is likely to be significant. Furthermore, CERL staff observ-
ing in the Chanute PLATO classroom after the lessons had been
validated saw students "getting answers" by questioning other
students or glancing over at a neighboring terminal. Test
performance under these circumstances may differ from that
under the conditions originally planned forithe lessons

"(¥.e., no notes and each student doing his own work).

In general, the report authors have provided valuatle
insight and have made excellent recommendations regarding
actions to be taken by those in charge of maintenance and
operation of the special purpose vehicle course. The Chanute
staff would do well to heed these recommendations.

Management of student testing. ThlS section accurately

depicts the various capabllities ot the PLATG system and its
utilization by the Chanute author and instructor staff. For
greater detail about 1nstructor comment storage and retrieval,
consult the chapter by Kleeka (1977b) dealing with manage-
ment applications at Chanute.

General Conclusions Concerning Management

The conclusions presented are an appropriate summary
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for this chapter. One sentence is especially interesting:

the report says "[w]hile different techniques were necessary
"to allow for -PLATO's idiosyncracies, these tecﬁniques served
to facilitate efficient training rather than impede it."
%his is a faﬁiliar\finding for many managemént tasks under-
going computerization. An explicit 1ist of examples of such
techniques would have been especially valuJble.

N
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Chapter VIII. HUMAN FACTORS ’NALYSIS

From the view of the specialist in Buman Factors, this
chapter is somewhat disappointing in its lack of quantitative
data. For example, it would be interestlng to have spec1f1c
data for the experience at the Chanute site on terminal

reliability in addition to the CERL-provided data on system °
reliability. The reliability information provided by CERL
includes terminal reliability data averaged over the entire
system. Being lccated only about 15 miles from the CERL
hardware maintenance facility, the Chanute si:e's ‘exper-
ience may actually be better than the system—wide average
reported by the authors.. N )

From a practical standpoint, however, it seems‘clear
that al} major considerations of systems design have been
evaluated for potentiazlly fatal limitations and that no such
limitations have been found. Given the limitations of
resources under which the evaluation was'performed, the-
coverage on this point seems entirely approprlate to the
neeus of the Services.

One point that may need clarification is the recommenda-
tion for indirect lightlng to prevent glare frcm the fr.ce of
terminals. Many people include diffused light as a form of . v
indirect lighting. Strictly spéaking, they are correct since
the source of light itself is not visible. However, glare
from translucent diffusers-can pe Just as troublesome as
glare from exposed bulbs or tubes. The only sure cure for
the problem of glare from display screens is to insure t‘at a
dark ceiling is the only thing visible by reflected vision to
one seated at a terminal. This may be achieved by -sharply
directional lighting deeply recessed in the ceiling, reverse-
angled or vertical .screens, or a combination of these
approaches._
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Chapter IX. EXPERIMENTAL STUDIES
; . .

’

The experimental study reported in Chapter IX is the
only one of seven studies planned for Phase III that was

.completed. The "Historical Perspective" section of Chapter

II indicates that it was originally planned to refine each of
these seven. studi®s through three separate iterations. The
material reported in. Chapter IX represents the one and only-
iteration of the Technieal Order (TO) study that was com-
pleted.

-,
’ -

Lesson Sequence and Development Time

The description.given of the games used in the 10 instruce—
tional sequence is accurate.” It is important to note that
the strategies used in these games are sufficiently general
as to allow them to be used to teach some other subject

.matter. That fs,.there is ﬁothing inherent in the strateéies

which restiicts their use to the TO material.

.It is difficult to say how an aytomotive repairman
trainee might perceive these games. To CERL evaluators,
however, they appeared to be either so cémplex that learning
the rules and masteri;g the game was more difficult than
mastering the material being taught or that they were lack~-
i;g in motivational power. Readers should note the complex-
ity of the "Wizzard Game" QescrrheJJEnd illustrated in this

.section of the report. HNot only is the game complex but the

rules lack any obvious relationship to tasks involved in
finding and using TOs .

CERL personnel have verified that the potential for the
use of gaming strategies is high for TO instruction. An
easily learned game requiring the participant to ciassify TOs
in correct order was written by CERL personnel. This game
was interesting and <challenging even to those who had no

)8
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interes:\in TOs. Several PLATO authors played this game
simply for its recreational value and became facile in

' ordering lists of TOs in-the process. This game was not used
in the TO sequence because it was decided by those directing
the study that it did not meet the design criteria that had
been specified.

The evaluators 1n charge of the study are to be commended
for attempting to measure the development time expended for
‘each of the game lessqns and the mainline instructional
lessons in the TO Sequence.’ Data of this sort are scarce but
are gf obv1ous importance in answering questlons of cost and

efficiency of production methods. Future development efforts -

should attend to the problem of collectlng these types of
datao ~

Method : ,,

Evaluation design. The use of thres conditions~-conven-~
tional non-PLATO instruction (NP), PLATO~based version '
(PV), PLATO with adjunct gaming (AG)--was twofold. One pur-
posSeé as reported, was to test the efficacy of gaming strate-
gies for improving student performance and attituaes. The
other was to see if PLATO-based instruction by itself could
accomplish this result. Conventional instruction in the use
of TOs had long been recognized at Chanute as being ineffec-
tive. Thus, a complete set of PLATO lessons was developed to
teach the objectives of the conventional TO sequence. The

games for the adjunct gaming condition were then appended
onto this set of lessons by interspersing them among the
instructional modules as shown in Figure 12.

The fact that the games were added onto a sequence of
simple tutorial PLATO lessons, which were essentially com-
plete in themselves, was not the most fav-.rable environment
in which to determine the value of gaming strategies. 1In

Q-
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: this“context,‘they are simply an appendage which would
certainly 1éngthen the time needed to complete the sequence.
MMoreover, in the event théf student performanceﬁwas already
high with the unadorned PLATO TO sequence, any improvement
coming as a result of the games would be difficult to detect.

Measures. The reporting of the "actual attitude ques-
tionnaire would have been useful for those who might wish to
use it or make independent judgments regarding its validity.
Additional information concerning the reliability of test
scores and attitudg‘scales is presented in a later report
section. . .

Procedures. wThe discussiqn of procedures suffers
somewhat from lack of clarity. This, no uoubt, is largely
due to the complexities caused by the differing schedules
for the general puﬁpose arnd special purpose courses. Such
compleXities are to be expected when research must be con-
ducted.in an operational environment.

Results N
Lesson performance findings. There are two main

difficulties with the analysis of procedures used tor the

lesson completion time‘and lesson scorgAdata.s First, it is

probably inappropriate to have conducted univariate tests on

each of the seven modules for reasons stated earlier in this

critique. Second, a more sensitive measure probably could

» have been had by combining lesson time data and the lesson
score data across the seven modules. Given the distribution
of mean times and scores shown in Table 34, however, it is
not clear that even the overall time and lesson score meas-
ures would have deected.a difference between the PV and AG
conditions, .

Attitudinal findings. The PV condition students had

significantly higher attitudes toward TUs than did the NP and
AG students.
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Discussion

The games introduced into the TO. instructionel sequence
were simply appended to the established lesson sequence. Cne
would expect, therefore, that these games would lehgthen the
completion times of these lessons. That such a result was °
found comes as no surprise. The fact that the attitude
towards the subject matter was poorer for the students in
both the AG and the NP conditions than for\the PV condition
is fﬁteresﬁing. It would seem that attitudes were improved
by the 51mp1e use of PLATO but that this advantage was
negated by introducing games into the sequence. ThlS seems
to verify our opinion that the games were amotivational and -
dull. Without being able to view the questionnaire and
because of the acknowledged problems with the internal and
external validity of the study, such conclusions can only be
put forth tentatively,

The AFHRL evaluation report wisely refrains from general-
izing from the study's'Tindings on gaming. Had the study
been able to proceed, it would have gone through two more
iterations during which the games, lessons, and data collec-
tion procedures would have been refined. Such refinement
might have included integnating the games into an instruc-
tional sequence instead of just. appending them to a sequence
of PLATO lessons. In this way a more valid test of the
efficacy of gaming strategies could have been obtained.

kinally, it is important to note that .the PLATO version
of the TC lessons accomplished much of what it was hoped tine
adjunct games would. These lessons, without the games, saved
student time and produced more favorable student attitudes
toward the subject matter. 1In fact, we feel that the conclu-
sions of this chapter overlook (or at least underemphasize)
one of the most important findings of this study. Chanute
had a long-standing problem (i.e., the effective teaching of
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‘Téchnical Orders) which had rééisted several previous
attenpted solutions. The reéults of using PLATO sfrategies
without the games (higher learning efficiendéy with better
attitudes) suggest that PLATO may be the long-sought-after
solution for -this problem. The ome;all conclusions of '
Chapler IX have a tone of failure, although from the view of
a studeht, instructor, or course administrator, the results
are positive.
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Chapter Xt OVERALL CONCLUSIONS & RECOMMENDATIQNS . |
' / e
Overall:Conclusions ’ Co. .‘

The overall conclusions adequately summarize the findings
of the prev1ous chapters and contain no surprises. 1In their
brevity, they over look a few problems (such as declining
instructor attitudes) and a few opportunities (such as the -
potential for computer-aided test delivery)f but concisely
remind the reader of the salient outcomes.. They are restated
here (in abbhreviated form)- for the convenience of readers
who do not have access to -the AFHRL report.

1. The PLATO system was an effective medium for present- .

.2. The Chanute PLATO application was”not cost-effective
when compared to courses employing less sophisticated indi‘“-a

ing task-related cognitive materials.

vidualized media to perform similar functions'in this I3
application. However, as shown by our comments on Chapter
IV, the Chanute application may have approached cost-
effeéctiveness in spite of the fact that it may not have
required-the full capabilities of CBE.

3. PLATO did not have a large impact on the main fea-
tures of the-training env1ronment it was acceptable to stu- .
dents and instruétors and it was compatible with existing
organizationdl structures and” controls. However, little in

* the way of new training capabilities was demonstrated

4. Due to the complex1ty of the courseware preparation v

'process, greater efficiency resulted from a team approach

employing role specialties than from the single instructor/
author approach. .

5. The Chanute effort was limited in attempting addi-
tional applications by constraints in management, resource

acquisition, personnel training, and experience.
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6. Somt management difficulties were experienced

because the PLATO system was not an Air Force resource. >

~

Adjqétments were necessary in the areas of training activity
scheduling and course instrbctional design selection.

7. Few usage problems were present in terms of student
interaction or courseaare authoéing. PLATO'was found to be a
reliable tool once system expansion and experimehtation was
moderated.

Conclusion #6 requires a comment. It implies that
certain management difficulties caused by resource constraints
could be eliminated by Air Force/military control of a PLATO -
system. * Although maintenance time, for example, could be
shiftea to accomquaﬁe Chanute's needs, ad%erse effects might
occur foﬁ other uéers (milftary and %ivilian) in other time
zénes. Nevertheless, it is realistic to -.expect that any
égency large enough to support its own system would want to
do so in order to gain control of scheduling, maintgnance,
and resource allqcation parameters. ©

2

Recommendations Specific to Chanute

Chanute CBE operations. The seven recommendations on

this topic are restated here in abbreviated form:

1. 1In this-recommendation.the authors state- that
JPLATO applications should be selectively expanded to other
course areas where CAI capabilitieé might be used to solve
training problems, increase- instructional efficiency, reduce
training resource redhirements, etc." They also suggest roles
for specific organizational units at Chanute and advocate the
development of a detailed plan-to guide expansion of PLATO
applications.

2. The authors recommend the self-pacing of the shred
areas cf the 3PVC to take advantage of CBE's individualized
nature, limit the need for enrichment materials and provide
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r 4
for more efficient use of available terminals. Although this
recommendation could lead to additional time savings, it
would also entail purchase of additional, training equipment.
Neverthel§§s, it seems.qsefu} to prepare, an analysis of
projected costs and savings. , '
3. The authors recommend that terminal utilization be

maximized by shifting shrplus terminals to ‘other courses to

enable exploitation of cost-effective applications.

4. The report writers state that "Direct communication
between authors and instructors should be promoted to
facilitaté application of PLATO, and increase instrucfional
efficiency." Perhaps;increésed use of the recently added
"TERM-comments" and "lesson notes" features of the PLATO
system will help meet this need.

5. This item is a recommendation to install indirect
lighting in the CBE classroom to eliminate problems of glare.

.As indicated in.our critique of Chapter VIII, directed beams

of vertical light are preferable to indirect light fn this ™~
case. t ‘

6. This item recommends a reduction in the instructor.
force in the-common ‘course segment of the SPVC or some use of
less expensive instructor aid personnel, -

Some additional remarks seem in order regarding recom-
mendation #1. Though we don't have the appropriate back-
ground to eomment on the roles suggested for the various
organizations noted%>we concur with the general approach. We/
agree heartily that "PLATO applications should be selectively
expanded to other course areas where CAI capabilities might
be used to solve training problems." We believe that manage-
ment and instructor acaeétance of PLATO might bave been
significantly enhanced if it had been introduced as a tool to
solve a training problem perceived by staff in both groups.

Similarly, the effectiveness benefits might have

-

outweighed the costs if the chosen course had contained
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unsolved problems relating to training effectiveness or train-
ing expense. Chanute attempted to squeeie higher efficiency
from a- training program which was already reasonably opti-
mized.. The sophisticated and expensive technology fhat they
used to do this required that they'realize substantial gains.
Chanute staff should not be criticized, “however, for the

. ¢hoice of a course to implement PLATO, nor for their‘decision

tS use it as the central medium for teaching. The many.

.constraints on them, plus the conventional wisdom of that .

time dictated these factors. Howevef{‘iﬁ a document making -
recommendations for future projects and sites, it is very
important to stress the applicution of CBE for attacking -
unsolved training problems rather than as the "medium of
preference" for implementing all new instructional materials.
Development of CAI materials. Five recommendations
regarding courseware deveIopméht and validation are offered.

They are restated here for the reader's convenience. Accord-

“ing to the authors:

1. The PLATO micro"iche procurement process should be
analyzed, then improved for greater efficiency. Toward this
end, a new microfiche camera is being developed at CERL.

2. Redesign of the microfiche projector might eliminate
focus and registration problems.

3. CBE courseware should be developed through a team
approach using specialists who have overlapping knowledge of
other team member's roles in the lesson development process.

4, A training program should be provided for individ-
uals who perform courseware development functions. This pro-
gram would emphasize instructional programming concepts for
preparing individualized materials.

5. Instructor and supervisor involvement should be
increased in thelreview and ‘revision of PLATO courseware.
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We concur that a training program for instructional
design is needeG for courseware developers (#4). We also feel
that training for the managers of the developers is needed.
When the Chanute project was started, no such training was

available; in fact, the knowledge base from which to train
staff was largely incomplete. With the experience gained
from the implementation of PLATO IV, it is now reasonable
to begin this task.

It is not clear whether the order of the recommendations =
indicates their perceived importance. We would rank the
suggestions for an instructional design training program
(#4), a team approach to courseware development (#3) and

-instructor/superviscr involvement (#5) ahead of the sugges-

tions about microfiche redesign.

PLATO Applications

Suggestions for how to use PLATO in future projects are
some of the most important results to be delivered By én
implementation/research project such as this. The applica-
tions suggested by the authors appear to have potential for
cost-effectiveness. A more extensive list of potentially
cost-effective uses for CBE is contained in a list of CBE
site management guidelines (Francis, 1977b). t

Some Final Remarks

The comments by the autho:,s in this section are a
fitt}ng summary to a well-written report on an extensive ’
undertakirg, We :ould like to add a few general *remarks.
Readers of this (and other) reports of the use of CEE
systems should consider that the results obtained are rather
sensitive to the conditions of:the implementation. Variations

in the attitudes of the instructors, the quality of the
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lessons, student-pacing modes, and the integration of CBE
materials with instruction presented by other media can

strongly influence outcomes and results.

Although some of tﬁe situations described in the report
are necessarily related to conditions found only at Chanute
or only with the SPVC, in general, the problems encountered
afe not uncommon or improbabple, noﬁ Wwere the solutions used
atypical or unlikely to be tried elsewhere.‘

We would like to take. this opportunity to again commend
the project evaluators and the writers of this report for a
significant accomplishment of a difficult task. One of the
main benefits of the Chanute research is the extensive data-

base it generated. " Supplementary anélyses of this data are
underway at CERL and are expected to lead to additional
reports on CBE and related topics. .
While we concur with the third of the overall conelu-
sions of the AFHRL report (i.e., "[1l]ittle in theway of new
- raining capabilities was.demonstrated"), we suggest that
- FEQ@e(E\of the AFHRL report not view the‘Chanute experience
as an example of how training can be structured around a CBE
system to take maximum advantage of its'capabilities, but as
an example of how QLATD can be incorporated into a traditional
military training environment without causing changes in
basic routines. ‘
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