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FOREWORD

The School of Applied Aerospace Sciences at Chanute AFB ,
Ill ino is, was the first m ilitary train ing center to undertake
an extens ive investigation of the use of the PLATO IV system
in technical training. This research was sponsored by the

Advanced  Resea rch  Pro jec ts  Agency  ( A R P A )  of the Department of
Defense and the A ir Train ing Comman d (ATC ) of the Un ited
States A ir Force. .ARPA provided hardware and hardware sup-

port while ATC staffed the project.

• It was originally intended that the project have 25

PLATO IV terminals. However , by the project’ s end 30 term—
• inals were , an d still are , in place at Chanute. These extra

terminals were necessitated by the pract ical demand s of using
the PLATO system as an operational medium of instruction.

Each of these terminals is equipped with a graphic display

panel , touch panel , and microfiche slide selector.

Histor ical Summary
ARPA fund ing 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

mo des of m a n a g e m e n t  and o b j ect i v e s .

Phase one. The initial phase of the service test was

c h a r a c t e r i z e d  by uncerta inty in leadership , objectives and
or ientation . The leadership and objectives both underwent

several changes during this phase . Likewise , the orientat ion
of the project was init ially towards producin g courseware
for a large scale test of computer—based technical training.

A f t e r  some t ime this was given up and interest shifted from
a primarily operational emphasis to one of research. This

vac illation of the project was probably a result of lack of

active interest on the part of the responsible Air Force

agenc ies.
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Phase two. When a more active interest in the service

test was ta k en , t h e pro j ect was put  in the hand s of an exper-

ienced curr iculum designer and was given specific objectives
D u r i n g  t h i s  phase , CBE mater ials were to be produced for use
in operational training. Any research objective bec ame in-

c id ental to that of producing courseware for A ir Force train-
ees. By the modification of some materials from the first

phase and creating the rest , this objective was met . The

use of the result ing CJ3E mater ials by Air Force tra inees has
resulted in a rich source of d ata concern ing the use of CRE
in a military training environment. This phase came to an

end in June , 1975.

Phase three. Following the validation and implementa-

tion of these mater ials , the serv ice test un dertook some
small researches and courseware develo pment efforts. P 1n
evaluat ion of this latter part is found in Cha pter IX of
Dallman et a l . ( 19 7 7 ) .

Phase four. When ARPA funding stopped in June , 1 976 ,
• ATC funded a brief follow—on study of three months . During

thi s period informat ion was to be gathered concern ing spe-
cific benefits of PLATO use. These studies focused on the

cost and times sav ings due to PLATO use , the efficiency of
PLATO— based testing, and the volume of trainess that could be

tra ined with the PLATO courseware developed during the first

two phases. This study was completed in October , 1976. The
three studies of this phase are reported in Main (1977).

The information gathered in the fourth phase prov id ed a
basis for the Chanute Center Comman der to request fun di ng
from ATC for the use of PLATO as an operational training med—

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

30 PLATO terminals presently located at Chanute are currently

delivering computer—based technical training to Air Force

tra inees. This training largely consists of PLATO lessons

~L.. ~~~~~~~~~~~~~~~~ •• .•• ~ ~~~~~~~~~~~~~~~~~~~~ . •• • ~~~~~~~~~~~~~~~~~~~~~~~~ •~~~~~~~~~~~~~~~~~~~~~~~~~ .• ••.• •
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• developed during the first two phases of the service test.

They are now being used at a approximate rate of 7000 stud-

ent conta ct hours per year with an estimated yearl y flow of
350 trainees.

This volume is concerned almost exclusively with the

first two phases of the service test. This period of the

serv ice test accounte d for almost all of the CBE cour seware
and most of its data on the use of CBE in a m i l i t a r y  t r a i n i n g
env ironment. In addi tion to a wealth of data , these phases
present some ver y valua b le lessons in the mana gement and
administration of such a service test. Because of the

im portan ce of these lessons and data and because the later

• phases of the service test did not add substantially to what

was a lr eady known , it seemed appropriate to focus attention

on the first two phases.

The Cr itiq ue and Summary of the Serv ice Test
Part One. Part One gives a fairly detailed summary of

the history of the service test’s first two phase. During

the first phase , the serv ice test floundered. The sources of

the service test difficulties both at the site of the test

an d from ATC and AFHRL would be evident to any casual obser—

ver of the serv ice test. Neverth iess, in such matters it Is
alwa ys good to have one ’s intuitions about a situation con-

firmed . The second phase of the service test serves this

purpose. At the beginning of that phase , most of the appar-
ent shortcom ings of the first phase were eliminated . The

outcome of the second phase has already been mentioned .

Part Two. Part Two is a commentar y on the Evaluation

of PLATO IV in Vehicle Maintenance Train4pg (Daliman et al.,

1977). Part Two is intended to be read in this evaluation

re port. Its Foreword (p. 62) describes its purpose and scope .
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ESTABLISHMENT OF THE AIR FORCE SEitVICE TEST

Researc h Agreement
The first research agreement that governed the United

States A ir Force ’s service test of the PLATO IV systei~ was
signed by the involved agencies in July, 1972. The pro—

• jected three year service test was , in the wor d s of the
agreement , to determ ine the  “cost effectiveness , acceptan ce ,

and incorporability (into on—going training) , and rel iab il-
ity ” of computer—based education (CBE) in a military train—

• ing environment. The research agreement also outlined the

responsibi lities of the agenc ies that woul d be involve d in
the serv ice test. These agenc ies were the A ir Tra in ing
Comman d (ATC ), the Air Force Systems Command Human Resources

Laborator y (AFHRL ), the Advanced Research Projects Agency

(ARPA ) of the Depa rtment of Defense , and the Computer—based

Education Research Laboratory (CERL) of the University of’

Illinois. The following summary of the responsibilities of

each of these organizations is abstracted from this research

a g r e e e m e n t .

The ATC School of Appli ed Aeros pace Sciences at Chanu te
A ir Force Base , Illinois , was designated as the site of the

serv ice test. At that site , ATC was to prov id e space to
house 25 PLATO IV term inals , studen ts for both the instru c-
tional mater ials in the convent iona l medi a and the pa rallel
com puter—based materials to be written , an d a st a f f  of eight
full—t ime members to write and implement the computer—based

mater ials. The task of documenting these materials and

the ir production was also given to ATC. Except for the

PLATO IV terminals and their communications costs , ATC su p-
plie d almost all of the phys ical and personnel resources
for the test .

- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -- .- . —.
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• T h rough  a c o n t r a c t  w i t h  the U n i v e r s i t y  of Illinois ,

• ARPA furnished those resources which were not provided by

• AT C . ARPA ’s suppor t  cons is ted  of the i n s t a l l a t i o n  and m a i n —
• t e n a n c e  of 25 PLATO IV t e r m i n a l s  along w i t h  the f u n d i n g  of

c o m m u n i c a t i o n s  to and t ime  on the PLATO IV system ’s computer

loca ted  at CERL. The terminals were to be equipped with

slide selectors , touch panels , and audio devices so that a

• full capability for computer—based education would be

available for the service test. ARPA also provided funds

fo r  CERL to t r a i n  ATC and A F HRL pe r sonne l  in the TUTOR
lan gua ge , curriculum development , operating dynamics , and

i n s t r u c t i o n a l  c a p a b i l i t i e s  of the PLATO IV system . The
• Military Training Centers (MTC) group at CERL was to carry

out the initial training for the Air Force service test and
• g i v e  a d v i s o r y  a s s i s t ance  in cu r r i c u l u m  deve lopment  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

resear ch in the realm of beha .iioral sciences and personnel

resour ces. Thus the task of prov idi ng overal l gu ida nce and
of designing and carrying out an evaluation of the service

test naturall y fell to AFHRL. Specifically, according to

t he resear ch ag reement , AFHRL was respons ib le for:

1) providing direction and monitoring of the
service test ,

2) deriving, implementing , and monitoring mea-
sures of student and instructor attitudes
as well as performance ,

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

1!) consulting on the incorporation of PLATO IV
into an on—going training environment and on
the use of PLATO and the TUTOR programming
language ,

I

_ _ __ _ _ _  ~~~--- ——- •-~~ • ---• -—• - --—
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• 5) serving as the primary point of contact to
ARPA 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—

• cluslon of the experiment .

Located at Lowry AFB , Colorado, AFHRL is about 900 m iles
from Rantoul , Ill ino is, the location of Chanute AEB . Thus ,

r AFHRL was tasked wi th  d i r e c t i o n  of a project  in which  it had
almost no investment in m a t e r i a l  resources from a d i s t ance
that made v igi lant mon itor ing an d accurate commun ications
difficult at best.

The serv ice test to whi ch these organ izations were to
contr ibute was orginall y inten ded to compare a convent ion-
ally taught course with computer—based instructional mate—

r ials. The General Purpose Vehicle Maintenance Course

( GPVC ) (3ABR ~4 733 O) was selected for the purposes of t h i s
comparison. 1 Th is course teaches a var iety of skills

• including inspecting, serv icin g , testing , adjusting,
trouble—shooting, and repairin g genera l pur pose automot ive
vehici •

~~~. ., such as light trucks and automobiles. The variety

of topi ~. .~overed in the course indic ated that it would
prov ide  a good o p p o r t u n i t y  for the e x p l o r a t i o n  of the

1The verba l  d e s i g n a t i o n  of t h i s  course f rom se rv ice
test  documents  is u n c l e a r .  Some refer  to the course as the
Genera l Purpose Motor Vehicle Maintenance Course ; others , as
the  Genera l  Purpose Vehicle Repairman Course ; and still

o the r s , as the Genera l  Purpose Vehic le  M a i n t e n a n c e  Course .
Desp i t e  the d i s a g r e e m e n t  on names , a l l  documents  agree tha t
the course is officially designated by 3ABR147330. For sim—
plic ity of reference here the course will be designated

GPVC for  “Genera l  Purpose Veh ic l e  Course . ”

• ~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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po ten t i a l s  and l i m i t a t i o n s  of compute r—based  e d u c a t i o n .  The
course , as it was c o n v e n t i o n a l l y  t a u g h t , p r i m a r i l y  employed
programmed t ex t s  and took 12 weeks for s tuden t s  to complete .
the  projected compute r—b ased  course was in tended  to dupl i-
cate the ob jec t ives  of the ex istin g course point for point
while teaching them in a self—paced mode. By self—pacing

the course , it was expected tha t  s u b s t a n t i a l  t ime sav ings
woul d be realized.

The e ight  s t a f f  members  who were to develop  the
computer—based materials were to be under the authority of

the GPVC supervisor . By h a v i n g  charge  of both the experi-

men tal and convent ional courses , it was thought that he
could insure that the computer—based materials taught the

same objectives as the conventional materials. In addition

to the guidance of the course supervisor , the Tra in ing
Researc h Applicat ions Branch (TRAB ), the School’s evaluat ive
branch , held the responsibility jointly with AFHRL of devis-

ing 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.

Fragmentat ion of the author ity over the PLATO serv ice test
later contr ibuted to several of the difficulties that

plagued  the p ro jec t .
The research agreement  was approved in June , 1972. The

serv ice  test itself began on 15 July 1972 and was to con-

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

due 15 J a n u a r y  1976.

F Attem pts to Establish a Service  Test Implementat ion Plan
For the first 21 months of the service test , there was

no f i n a l l y  approved i m p l e m e n t a t i o n  plan . ‘~‘e absence of
such a p lan  caused several  m a n a g e m e n t  problems for the
administrators of the service test which will be discussed

I_ —-- — — •~~~~ •-—---—— -• •-~~~
•—•—. • • • •-

~~~~~~~~~
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in the section covering project management before May, 19714.
• In discussing the establishment of the service test , a ma jor

concern  w i l l  be to give  a b r i e f  desc r ip t ion  and chronolo gy

of the several  t e n t a t i v e  implemen ta t ion  p l ans  the pro jec t
labored under .

Firs t  p lan.  The f i r s t  i m p l e m e n t a t i o n  p lan  was a s imple
elaboration of the research agreement. It was submitted by

TRAB to AFHRL for rev iew and comments on Novem ber 9, 197 2.
It called for the development of a PLATO based course paral-
lel in subject  ma t t e r  to the a l r eady  e x i s t i n g  GPVC . The two
courses  would then be compared w i th  respect to grades , reme —

• dial instruction times , course re pet it ion an d fa ilure  ra tes
a long  wi th  a v a r i e t y  of ad hoc measures  of i n s t r u c t i o n a l  and
cost e f f e c t i v e n e s s .

The major  a d m i n i s t r a t i v e  r espons ib i l i ty ,  both in d a i l y
m a t t e r s  and for  execu t ion  of an imp lemen ta t i on  p lan , res ided
with the (‘1PVC supervisor. While the eight staff members who

were selected to develo p the PLATO mater ials were directly
under  h is  a u t h o r i t y ,  TRAB also exerc i sed  some in f l u e n c e  on
the PLATO staff in an advisory capacity . Because the GPVC

superv isor ’s in te res t  in the PLATO serv ice test was not
grea t , TRAB took a more  ac t ive  part  in the test than  had
been a n t i c i p a t e d .

An ac t ive  role for TRAB in the PLATO service  test arose
o r i g i n a l l y  from the fac t  that TRAB’s bran ch chi ef was the

[ originator of the Request for Training Research (RTR ) which

led to the Air Force’s PLATO serv ice test . His was the plan

that called for the computer—based versus conventionally

based instruction comparison (Whalen , 1972). Being in some

sense responsible for the existence of the service test ,

TRAB naturally took an Interest. This Interest com bined

with Its joint responsibility with A FHRL for an implementa-

tion and evaluat ion plan for the test led to the active
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• s u p e r v i s o r y  ro le  tha t  TRAB p layed  in the CBE p r o j e c t .  More —

• over , the f a c t  t ha t  the re  was a TRAB o f f i c e  on the base at
Ch anu te al lowed it to mon itor progress of the project more
closely than the more ex per ienced superv isory personne l at
AFHRL.

For four mont hs from the submission of the first imple-

men tation plan—— from November , 1972 to January, 1973——TRAB

• • 
personnel and AFHRL project monitors discussed the plan.

They were una bl e to settle on a final version of the pl an
d u r i n g  t h i s  t ime .  At the end of t h i s  period , the concept  of
im plement ing the serv ice test as suggested by the RTR was
questioned and , finally, rejected.

The reasons  for  gi v ing u p the f ir s t  im p l e m e n t a t ion pl an
involve problems with the start—up of the project , na iveté
in drawing up the original RTR , and changes in the available

student populations at Chanute. The first problem relates

primar ily to mana gement of the project and , hence , can be

treated most appropriatel y in the section di scuss ing the
• serv ice test’s mana gement before Ma y , 19714. It is enough to
• note here that the problems in getting the test underway

were alone suffici ent to make the first plan app ear
extremely difficult to complete at best.

The outl ine of the service test set forth in the RTR

was not thoroughly researched . While it was attractive at

first to compare directly conventional and computer—based

i n s t r u c t i o n , it appeared la ter  tha t  such compar ison was not
des i r ab l e  because of the n a t u r e  of the c o n v e n t i o n a l  GPVC.
This course was taught primaril y through the use of pro-

grammed texts. Hence , if the computer—based materials were

to be developed so tha t  they were com parable for ev aluat ion
purposes  to the c o n v e n t i o n a l  m a t e r i a l s , they  would  not g i v e
a n y  d e m o n s t r a t i o n  of the c ap a b i l i t i e s  of CBE beyond the
ev iden t  c a p a b i l i t y  for  s i m u l a t i ng  programmed t e x t s .

r
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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Moreover , since the convent ional GPVC was already effec-
t i v e l y  t a u g h t  w i t h  programmed t ex t s , a med i um much less
e x p e n s i v e  than  CBE , a l l  hope of s t u d y i n g  the cost e f f ec t ive -
ness of CBE would have to be given up. (Recall that deter-

m ina tion of cost effectiv eness was one of the serv ice test’s
or iginal objectives.) Alternatively , if the PLATO—based

mater ials were wr itten with a v iew towards fully using the
PLATO system ’s capabilities , the resulting materials would

• differ so much from the conventional that a comparison of

the instru ctional effectiveness of the two medi a woul d be
• impossible. This was the major theoretical difficulty with

the original plan for the service test.

• As the Chariute service test got underway, other practi-

cal ob stacles to the su ccess fu l  im plement at io n of the or igi-
nal comparative evaluation concept appeared . The greatest

of these was a sudden decrease in the number of students

taking the GPVC . In December , 1972 , it appeared that there
woul d not be enough students taking the course to provide

data for significant comparison of the conventional and
computer—based courses.

Finally, the serv ice test began whil e the PLATO IV
system was being built up to its present configuration .

Thus , prob lems that the mana gers of the service test had in
organizing and managing their project were compounded with

frequent breaks in com puter serv ice of durat ion from a few
• m inutes to several days and by delays in delivery of

hardware.

These problems , and o thers  wh ich  will be detailed later

in this section and in the f o l l o w i n g  sect ion on e a r l y  pro—
ject mana gement , conv inced the adm in istrators at Chanute
that the original conception of the service test was infea—
sible. Simultaneously, the mon itors at AF HRL also began to

• question the original plan. A c c o r d i n g  to the One Year

H
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Inter im Report written by members of TRAB , these monitors
felt that the two years that were to be spent developi ng
m a t e r i a l s  for the GPVC could be better spent in answering

specific questions concerning computer—assisted instruction

(Green , 1973, p.2).

Second plan. On January 5, 1973, TRAB sent to AFHRL a

memoran dum outl ining a new im plemen tation plan for the ser-
vice test. The new plan would replace the time that was to

be spent in developing materials for the GPVC with research

into specific questions concerning the applications of CBF

to t echn ica l  tra in ing . Accor d in g to the m emoran d um , this

research would emphasize “direct , simplified , short— term
• research studies ” (Main , 1 973a , p .1). As an indication of

the scope of the research being contem plated , t he  f o l l o w in g
researc h questions are excerpted from the memorandum (Ibid.,

pp. 2—3):

Can PLATO serve as a part—task training device
in place of equipment?
Is PLATO’s ability to adapt to a variety of’
instructional strategies an asset in Air Force
technical training?
Does the ability to employ drill and practice ,
tutorial , page turning, or copy frames all within
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 ODE system? For what
types of learning or performance behaviors are
microfiche slides useful or necessary?

To stud y these and sim ilar quest ions , a plan for the utili-

zation of the project’s resources was offered. The plan was

an attempt to simultaneousl y a n s w e r  some basic research
ques t ions  about CBE while obtaining information about

mana gement and cost aspects of using CBE as an operational

instruct ional medium . It thus represented an attempt to

plan a service test which would satisfy the interests of

4

I
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both AFHRL and ATC .

Th is memor and um led to a meet ing between re presenta-
tives of the TRAB and A FHRL to set up guidelines for the

impl emen tat ion of new id eas for the serv ice test . At this
meeting the following points were agreed upo n (Green , 1 973,
p. 3 ) :

1) The TRAB would be responsible for the day—
to—day operation , and HRL (AFHRLJ would
act as a second—level supervisory body and
would publish the service test plan.

2) There would be investigation of the use
of PLATO both for computer—aided instruc-
tion and computer—managed instruction (CMI).

3) Approximately 80 hours of computer Instruc-
tion would be developed for CERL community
college application.

Lê) No attempt would be made to Incorporate
PLATO into the Motor Vehicle Maintenance
Course thr’ough a formal ISD effort .

5) Due to the inability to create comparable
PLATO and non—PLATO courses , no global
comparisons , i.e., previous ly described
dependent variables , mea sur ing PLAT O
versus conventional effects would he made .
No attempts would be made to compare
training times of lock—step versus self—
paced training .

6) Primary purpose would be to use PLATO as
a research vehicle directed toward use of
CAI/CMI in an operat ional training setting .

When the original plans for the service test were abandoned ,

several policy questions which had been determined before

were ren d ere d uncerta in. These points of agreem ent re pre-
sent an attempt to reestablish policy as well as to enunci-

ate intended research questions. ~lso the first of these

points gives TRAB the respon sibility of publishing a service

test plan.

On the bas is of t hese ag r e e m e n t s , AF I1RL prepared a

d r a f t  of an im p l e m e n t a t ion p l an  an d , in Februar y , 1 973, sent

-• ~~~~~~~~~~~~~ ~~~~~~~ . ~~~~~~~ ~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~
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it to Chanu te  for comment. The plan was intended as an out—

line for an evaluation plan for the service test . Succeed—

ing drafts of the plan were to make it a p p l i c a b l e  to the
• the day—to—day conduct of the test and its evaluation . As

w ith the prev ious agreement between AFURL and TRAB person-
nel , the plan was mot ivated by the concern of at once demon-
str ating the PLATO system in an operational setting and
u s i n g  the PLATO sys tem as a v e h i c l e  for a n s w e r i n g  research
questions regarding CBE methodologies (Pennell et al., 1 973,
p. 1).

The plan ’s reception by TRAB was less than enthusias—

tic. In the view of TRAB , the plan suffere d from sever al

• d e f i c i e n c i e s .  Among these were  the fact  that  i ts goals  were
• • not stated in m e a s u r a b l e  terms , t h a t  the plan  did not

clearl y set out the di v ision of labor for the project , t hat
it was esoter ic , that it was too noncomm ittal and that it
was general where it should have been specific and vice

versa  ( M a i n , 1973b ) .
Third plan. To settle points of disagreement and fur-

ther refine the project’ s objectives , another meet ing was
held between TRAB and the AFHRL projec t monitor . The even-

tual outcome of this meeting was a draft of a new plan .

Both TRAB personnel and the project mon itor at AFHRL share d

responsibility for writing this document. After some minor

revis ions , both parties approved it in May, 1 973, n ine
mont hs into the project, and it was sent to ATC for  f i n a l
approval. This final approval was never granted . ATC ’s

reasons  for w i t h h o l d i n g  approval  were based on the o p i n i o n
that the plan ’s objectives were beyond the capabilities of

the service test .  Perhaps  exhaus ted  f rom the  e f f o r t  of
wr iting implementation plans for the service test , TRAB use d
the basic ideas of this final attempt to g u i d e  the projec t

until a ma jor review was held in May, 19714. It was ,
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t h e r e f o r e , e f f e c t i v e l y  the p r o j e c t ’ s i m p l e m e n t a t i o n  p l a n  for
that per iod of time despite the absence of full app roval.

This plan divided the project into three stages or

phases. The first , which by May, 1973, had for practical

pur poses been ex hauste d , was devoted to the training of the

PLAT O authors. Experimentation with the PLATO system would

be c a r r i e d  out d u r i n g  the  second phase .  D u r i n g  the f i n a l
phase , instructional materials developed in the second phase

would be used to collect cost and mana gemen t data. F ive
a reas  of i n t e r e s t  were d e s i g n a t e d  for  i n v e s t i g a t i o n :
instructional effectiveness of the PLATO system , instructor!

p ro grammer character ist ics , human  f a c t o r s  an d fac ili t y
• requirements , methods of management and conduct of computer—

based training, and the economics of using computer—based

instructional materials (Green et a].., 1973, p. ‘I).

• 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.

M a n y  of the same c r i t i c i s m s  w h i c h  were directed towards the

preceding plan could easily be applied to th~.s one. In the

absence of any precisely defined objectives , it was directed

at using the PLATO IV system as a r e sea rch  v e h i c l e  to g a t h e r
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 sections have been provided to
give more detail on the sp~ c1fic techni ques
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 t h e  kind plann~ dfor this effort must be highly dynamic to prii—
duce its most useful product. rL~here fore ,
methods arid proce’1u~es detailed below must
be conside red mut able and subject to change:~dictated by a heuristic approach. (Ibid., 

~~~
. ~1)
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This  s t a t emen t  r e f l e c t s  accu ra t e ly  the lack of c o n f i de n c e
the plan ’s au thor s  had in i t .  Better  than  the pages spent
in art iculat ing the guid el ines or , as ex per ience showed ,
hopes for the serv ice test , this statement chara cter izes
the act ivity of the serv ice test from its begi nn ing unt il
M a y ,  19714.

As stated before , ATC never gave its final approval to

th is plan. In the absence of any other plan , however , the

man agers of the serv ice test at Chanute AFB use d it as a

bas is for adm inister ing the project unt il Ma y , 19714. At

t h a t  t ime the p ro jec t  was g iven  a f u l l  r ev i ew  which  resu l ted
in a d r a s t i c  chang e  in d i r e c t i o n .  Because t h i s  change  was
so ra di cal an d because it resul ted in the most pro duct iv e
per iod of the serv ice test , the change and its conse quences
are discussed in a separate section on the ISD management.

Here , it is suff ici ent to note that after the Ma y 1974
rev iew , the service test ’s goals in term s of products and
timelines were precisely defined . Moreover , the  ma jor
e f f o r t  was to be devoted to p roduc ing  o p e r a t i o n a l  ins t ruc-
tional materials on the PLATO system rather than using PLATO

lessons individually as research vehicles. Research under

the new plan was to be conf ined to evaluat ion of the effe c-
tiveness of a computer—based medium in an operational

setting.

Inherent Defects In The Serv ice Test
Before turn ing to other aspects of the estab lishment of

C h a n u t e ’s CBE Service Test , i t  is neces sa ry  to address  som e
comments to the situation which  e f f e c t i v e l y  impeded the suc-
cessful wr iting of an implementation plan for almost the

f i r s t  ha l f  of the p ro j ec t ’ s d u r a t i o n . I n t e r v i e w s  w i t h  ser—
vice  test eva lua to r s , m a n a g e r s , and  a u t h o r s  along w i t h
observation of the test throughout its duration have

•—-~~S~~ --------• •—•-~~~- • -_~ _ S ••~~~~-~-~~— • — • J ~~~~~~~~~ . L ~-
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indicated several  c o n t r i b u t i n g  f ac to r s  to th i s  c i r c u m s t a n c e .
Those wh ich were inherent in the serv ice test , and hence

directly affected the establishment , will be dealt with

h e r e .  Other  f a c to r s  w ill be t reate d as they become r e l e v a n t
to the succeeding discussion.

The fun damental source for indeci siveness with res pect
to the serv ice test’ s objectives can be found in the differ-

ent m issions of the two Air Force agencies responsible for

the test , AFHRL and ATC. On the one hand , ATC is concerned

w ith the technical training of servicemen. Its interest ,

there fore , was to discover how the PLATO system would

perform as a technical training medium . AFHRL , on the
other  han d , with its responsibility for all Air Force

behavioral science research and its new commitment to the
• A dvanced Instructional System (AIS), a large CBE system

un der development at Lowry AFB , was naturally concerned to

discover as much as possible about computer—based media. 2

Thus , AT C ’s interests in the PLATO system were based pri-

marily in its capability to deliver actual instruction and

secon d ar il y wi t h the poten t ial of the system to su ppo r t
basic CRE research; priorities of interests of A FHRL in

these two areas were reversed from those of ATC.

Practically, the interest of AFHRL in relat ive ly pure
CBE r e s e a r c h  m a n i f e s t e d  i t se l f  in dropping the f i r s t  imple-
mentat ion plan. If implementing the service test as

2The contract for the AIS system was awarded in May,

1973 . AIS was not o n l y  to o f f e r  s e l f — p a c e d , i n d i v i d u a l i z e d
computer—based instruction to Air  Force t r a i n e e s  but  also
to manage their training by selecting materials ari d m edia
allocating resources thousands of students. The plans for

AIS ca lle d for a system wh ich possesse d stron g resem blances
to the PLATO IV system . 

S
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originally planned in the GPVC was impossible , surel y ano th-
er course could have  been selected for  a s imi l a r  sort of
servi ce test. According to personnel involved with the ser-

v ice test at tha t  t ime , no alternative course was sought.

AT C ’s influence and prejudices are evident by the fact that

it withheld approval of any of the implementation plans

• wh ich 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 admin ister ing the test at Chanute had no real guid e-
l i n e s  w i t h  respect  to both p roduc t s  and d e a d l i n e s .  Inter-
views with members of Chanute PLATO project indicate that

the absence of c l e a r l y  enunc i a t ed , f u n d a m e n t a l  objectives

and the conse quent lac k of di rection from those agenc ies
di re ctly re spons ib le for the serv ice test sever ely under-
mined the  basis of author ity of the project’ s local
managers.

In a d d i t i o n  to the c lash of f u n d a m e n t a l  i n t e r e s t s  of
AFHRL and ATC in the PLATO service test , neither of these

organizations had had much experience with computer—based

e d u c a t i o n .  Moreover , s ince  Chanu te  was the f i r s t  m i l i t a r y
tra in ing center to use the PLATO system , CERL could p r o v i d e
l i t t l e  in the way of g u i d e l i n e s  or advice  in the p r e p a r a t i o n
times for technical training materials. The practical

S e f f e c t  of t h i s  lack of expe r i ence  was tha t  none of the

• people a t t e m p t i n g  to w r i t e  an implementation plan had a

clear  concept of what  was f ea s ib l e  in a three  year  PLATO
serv ice test. For example , being novices with the system ,

they  had no reasonable  es t imate  of how m a n y  m a n h o u r s  per
hour  of s tuden t  i n s t r u c t i o n  would  be needed to produce even
the  s implest  sorts of lessons.  Thus , any  e s t ima te  of the
m a g n i t u d e  of the p ro jec t ’ s total  ou tput  was pu re ly  guess — •

work . 
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As an example of thi s sort of guesswork , consider that

when the p ro jec t  began it was proposed to use the PLATO
system to duplicate most of the non—laboratory instruction

in the GPVC. Thus , it was hoped t ha t  about 173 hours  of
• instruction would be produced . Ps far as is known no consi-

derat ion was given at that time to the wor k load that such
an 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 CR E lesson mater ial. Thi s
• objective was e s s e n t i a l l y  halved aga in  in M a y ,  1973, when

TRAB and AFHRL made their final attempt to write a joint

implementation plan. This last estimate is unique among its

predecessors in that it is based on an estimated rate of

lesson pro duct ion , namely, that observed in the early por—

• tions of the service test. If objectives about particulars

such as the quant ity of lesson materials to be produced were
so casually made , it is easy to see how the other objectives

for  w h i c h  there  was no ground for  m a k i n g  pro duct ion est i-
mates woul d probably be more unrealistic.

Philosophical interlude. In view of this naiveté with

res pect to CBE , the TRAB mana gers of the serv ice test shou ld
not  have  been g iven  the l icense by the A F H R L  p ro j ec t  moni-
t o r s  and e v a l u a t o r s  of being able to chan ge the project’ s
o b j e c t i v e s  in the face of day— to—day contingencies. Such a

pol icy woul d be most likely to lead to so man y chan ges in
di rect ion that at its conclus ion the project would have made
v e r y  l i t t l e  progress  in any  g i v e n  d i r e c t i o n .  Giv en  th i s
inex perience , the project planners would have been best
adv ised to follow the recommen dation of Ren é Des cartes on
how to embark  on p ro jec t s  in which the way to procee d is
less than  c l ea r .  In such cases , Descar tes  says t h a t  one
must early establish some rule for act ion and resolutely
f o l l o w  i t .  Even  if the ru le is uncerta in and if it is known
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to be doubtful , it must be treated as certain. In this way,

one would be

following the example of travelers , who , finding
themselve s lost In a forest , know that they ought
not to wander first to one side and then to the
other , nor , still less , to stop in one place , but
understand that they should continue to walk as
straight as they can in one direction , not diverg-
ing for any slight reason , even 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 life 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 follow the
most probab le ; and even although we notice no
greater prob ability 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

pla n. Before a final mana gement pl an was adopted , the major

accomplishment of the service test consisted in the training

of the authors. Although the lessons they developed did

serve as a basis during the second phase of the project ,
• these lessons had neither the cohesiveness nor polish to be

• implemented as bona fide CBE lessons. The effect of
• changing plans so often was that any progress made during

one period was canceled out by progress in another.
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Selection and Training of PLATO Au tho r s
The selection and training of the PLATO authors was not

delayed or substant iall y impa ired by the absence of an
implementation plan . By early August , 1972 , four civ ilian

S an d four m ilitar y authors had been ident ified by the mana-
gers of the service test and were ready to begin training.

These e ight  au thors  were o r i g i n a l l y  put under  the superv i-
sion of the chief of the GPVC along w ith 31 other personnel
a u t h o r i z e d  as i n s t r u c t o r s  in the course . The f ac t  t h a t  the
authors were un der the mana gement of the GPVC chi ef and of
TRAB personnel simultaneously was the source of much di ffi-
cult y in the early administration of the service test.

The b r a n c h  ch ie f  of TRAB who wrote  the origina l RTR was
respons ib le  also for  s e l ec t ing  au tho r s  for the PLATO se rv ice
test. Youth was one of the primary qualities he sought in

• potential PLATO authors. He felt that relatively young

instructors would be suffici ently ad aptable to rev ise the ir
educational outlooks and work habits to suit the needs of

us ing the PLATO system as a teaching medium . He hypothe—

sized t h a t  not o n l y  would the  au thor s  have  to use new
instructional techniques but that they would also have to

master a com puter programm ing lan guage and the proto cols of
w o r k i n g  w i t h  a computer  system.

The TRAB b r a n c h  ch ief  employed two other c r i t e r i a  in
se l ec t ing  the p ro j ec t ’ s a u t h o r s .  These two c r i t e r i a  were

S 
amount of ed ucat ion and willin gness to stay with the PLATO
service test throughout its duration. Selection of the most

h i g h l y  educa ted  pe r sonne l  a v a i l a b l e , in the o p i n i o n  of the
branch chief , woul d increase the likelihood that the authors
woul d possess the intellectual tools and discipline to mas—

ter  the complex sk i l l s  needed to au thor  m a t e r i a l s  on the
PLATO sys tem . L e a r n i n g  these sk i l l s , moreover , i n v o l v e d  so
much  t r a i n i n g  t h a t  the loss of an au thor  d u r i n g  the se rv ice

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ — - .• -•. • -—
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• test would be very cost ly  to the pro jec t  both in te rms  of
the loss of the in v e s t m e n t  in the aut hor but also in te rms
of the time needed to trai n a replac ement.

The cr iter ion that  the au tho r s  b e su bject m a t t e r
ex perts in the inten ded area s of CBE lesson development was

• not of high priority in author selection. Since the pool of

instru ctors from which the authors were selected consisted
• 

of GPVC instru ctors , it was assume d t h a t  an y of the can di-
dates would be highly knowledgeable in the subjec t matter of

that course . The fact that a premium was placed on youth ,
• however , resu lted in the selection of some authors who did

not have much experience with teaching or teaching the
• course ’s subject matter.

It is not known whether ex perience in the areas of

S 
in s t r u c t i o n a l des ig n an d com puter  sc ience was cons ide re d an
imp o r t a n t  cr iter ion in au tho r  select ion , but , because of
ava ilable candid ates , could not be satisfied , or whether
these chara cter istics were not cons id ered im portant. In any
case , Table 1 shows that the aut hors selected collectiv ely
possessed no ex per ience in the first of these areas and onl y
a little in the second . Finally, the TRAB branc h chief was
constra ined to select four civilian and four military per—

• s onne l  for  the PLATO author staff. Table 1 summarizes the

chara cteristics of the staff.

Tab le 1 shows that some of the primar y selection cr i-
ter ia were well met by the authoring staff. With respect

to getting staff mem bers to stay for the durat ion of the
project , however , there was much less success. Two of the

m i l i t a r y  a u t h o r s  l e f t  the Ai r  Force , and hence  the p ro j ec t ,
after the project was little more than a year old. Another

m ilitary author left the project after 18 months. Also one

civilian author left the project after two years. Because

of a scarc ity of qual i fied personnel and bureaucratic
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difficulties , satisfactory replacements were generally not
made for those authors who departed from the projec t before

the intended completion date of July, 1 975.

Acquisition of PLATO IV terminals and Peripheral Devices

The Chanute PLATO service test was allocated a total of

25 PLATO terminals. The delivery of these terminals was to
be completed by the end of the second year of the service

test. Each terminal was to be equipped with a random access

• slide selector (Francis , 1 976 , p. ii) , a random access audio

playback device (Ibid., 1976, p. 38), and a touch panel

(Ibid., 1 976 , p. 25).

Becau se of m anufactur ers ’ delays , CERL repeatedly

rev ised  t imes  the schedules  for the delivery of terminals

and peripherals. The 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 attributed to the

fact that much of the hardware for the new PLATO IV system

was being manufactured for the first time so that these

manufa cturers were encounter ing the probl ems that usu al ly
accompany the assembly of new products. For Chanute , the
source of these delays was not important. All that con-

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

were  l o n g ,  and  t h a t  they  impeded the a b i l i t y  of the n e w l y
trained PLATO authors to develop their skills in using the

PLATO system .

Char i u te ’s f i r s t  two t e r m i n a l s  a r r i ved  two weeks l a t e  in
September , 1972. This  de l ay  forced the  a u t h o r s  to t r a v e l
daily to the Un iversity of Illinois for two weeks to con-

tinue to use the PLATO IV terminals there (see Appendix 1).

The aut hors had just completed their TUTOR training at that

• • time. Consequently the importance of getting extensive
t
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exposure  to the PLATO sys tem fa r  ou tweighed  the inconve-
n ience  of w o r k i n g  in an u n f a m i l i a r  and t empora ry  e n v i r o n m e n t
and of commut ing between Chanute AFB and CERL , a trip of 18

m iles each way.

Another ill effect of the slow delivery of PLATO ter—

• m i n a l s  was tha t  the e ight  C h a n u t e  au thor s  were sp l i t  into
th ree  groups wi th  each g roup  w o r k i n g  one of the three  work-
day shifts. (This was possible since PLATO system service

was availa ble 22 hours a d ay. ) As the shifts were orig inall y
establ ished and rema ined throu gh June , 1973, two s h i f t s  each
with three authors did not interact at all. Not onl y did

t h i s  a r r a n g e m e n t  h inde r  c o m m u n i c a t i o n  w i t h i n  the a u t h o r i n g
group, i t  also o f t en  rendered i n e f f e c t u a l  the a t t emp t s  of
the TRAB personne l  to m o n i t o r  and gu ide  the progress of the
a u t h o r s .  In June , 1973, the s h i f t s  were d i f f e r e n t l y  stag-
gered to avoid some of these problems. It was not until

Januar y , 197L1 , when the eighth term inal was installed that
al l of the authors could work the same shift .

The slow delivery of terminals was perceived by the on—

si te  m a n a g e r s  as one of the p ro j ec t ’ s biggest  problem s
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 next week added more to the list of
frustrations . (Green , 1973, p. 11)

The i n a b i l i t y  of CERL to de l ive r  C h a n u t e ’ s t e r m i n a l s
a c c o r d i n g  to most of the proposed schedules  also damaged the
c o n f i d e n c e  of the pro jec t  a d m i n s t r a t o rs  in CERL ’s prom ises
for  d e l i v e r y  of other h a r d w a r e .  In the case of the touch
pane l s , the lack of con f idence  had a d e f i n i t e  impact  on
cour seware  d e v e l o p m e n t .  A l though  enough panels  were

S 

i n s t a l l ed  for  au tho r use , the project adm in istrators refused
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to a l low t h e i r  au tho r s  to inco rpo ra t e  use of the touch panel
• into the PLATO lessons even though delivery of a sufficient

num ber was promised by CERL before the students would be

using them . Only with all of the touch panels installed

woul d such reliance on them in the PLATO lessons be per—

• m itted . For thi s reason , touch panels were not used in any

of C h a n u t e ’s o p e r a t i o n a l  lessons a l t h o u g h  each t e r m i n a l  was
eventuall y 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. In fact , for the entire duration of the

se rv ice  test and the  subsequent  o p e r a t i o n a l  use of the PLATO
lessons , t he re  was never  more than  one aud io dev ice  at C h a —
nute , and it was seldom , if ever , used.

With re spect to the sl ide sel ectors  the case was some-
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 be made. The slide selec-

tors , nevertheless, required frequent on—site maintenance

and were not found  to be r e l i a b l e  by the Chanu te  au tho r s
(Francis , 1976, p. 30). An extensive description of Cha—

nu te ’s experience in preparing microfiche for their lessons

ma y be found on pages 19—32 of Francis (1976).

Serv ice  Test Manage r s
• The mult iplicity of interests in the Chanute PLATO IV

serv ice  test has a l r eady  been de ta i led  in the d i scuss ion  of
the research ag reemen t .  It should be reca l led  t h a t  the
PLATO au tho r s  were o f f i c i a l l y  des igna ted  as i n s t r u c t o r s  in
the GPVC . At the same t ime , the e n t i r e  PLATO se rv ice  test
was, under the general guidance of AFHRL which was trying to

exe!rcise i ts s up e r v i s o r y  d u t i e s  from a d i s t ance  of 900 m i l e s
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from the test site . Finally, TRAB personnel located at Cha—

nu te  AFB acted as o n — s i t e  projec t  m a n a g e r s  sometimes expe—
S I d i t i n g  d i r e c t i v e s  from AFHRL , sometimes collaborating with

AFHRL in formulat ing project plans , and somet imes ta king the
i n i t i a t i v e  in a d m i n i s t e r i n g  and d i r e c t i n g  the se rv ice  test .
All in all , it appears that there wa s an a t t empt  to compe n-
sate for the absence of an implementation plan with a sur— 

S

f e i t  of projec t  a d m i n i s t r a t o r s .
Of the three  o r g a n i z a t i o n s  d i r e c t l y  invo lved  w i th  the

service  test , TRAB was by far  the most i m p o r t a n t .  The ori-
g i n a l  Research  A g r e e m e n t  d e s i g n a t e d  TRAB as the

Technical School OPR (Office of Primary
Responsibility] for coordination of the
experimental serv ice 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 .
(Training Research Agreement , 1972)

What mon itor ing a resear ch pro g ram by m e a n s  of a “pro g r amme d

act ion di rect ive ” may mean is not altogether clear. How-

ever , the TRAB Branch Chief and his staff members were
de facto project officers of the service test from its

ince pt ion unt il May, i97Z~.

By “ pro jec t  o f f i c e r s ” some th ing  less than m i g h t  ord i-
n a r i l y  be unders tood is mean t , for in any e f f o r t  to d i r e c t
the  projec t , TRAB personne l  had to contend  w i t h  the f ac t
that the PLATO authors were under the supervision of the

GPVC b r a n c h  c h i e f .  W i t h o u t  the coopera t ion  of the GP VC
ch i e f , t h e r e f o r e , the i n f l u e n c e  of the TRAB pe r sonne l  was
l i m i t e d . A g a i n , w i t h o u t  some convergence  of goa ls  of ATC
and A F H R L , the a d m i n i s t r a t i o n  of the p ro jec t  o n— s i t e  was
i n d e c i s i v e  at bes t .  An awareness  by the TRAB p e r sonne l  of
the  d i v e r s i t y  of i n f l u e n c e s  a f f e c t i n g  T RAB is a p p a r e n t  in
the f o l l o w i n g  quote  from a d o c u m e n t a t i o n  of e a r l y  projec t
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prob lems:

• It seems apparent that TTOE 3 personnel are the
• critical link among all contacts concerned with

• the PLATO effort . Everyone involved with the
program at whateve r level seems to have their
own interests uppermost in mind when any problem
about PLATO is b rought to their attention.
(Green, 1972, p. k)
C l e a r l y ,  s ince  i ts role  in the se rv ice  test was subor—

• d i n a t e  to t h a t  of AFHRL and ATC , TRAB could not a d m i n i s t e r
the  pro jec t  e f f e c t i v e l y  w i t h o u t  some c o n v e rg e n c e  of inter-
ests of those two agencies  and w i t h o u t  an approved  implemen-
t a t i o n  plan . There were  other  c o n d i t i o n s  tha t  toge ther  made
e f f e c t i v e  l e a d e r s h i p  of the project  beyond the p r a c t i c a l
capabilities of TRAB. Among these conditions were frequent

pe r sonne l  changes in TRAB and , c o n s e q u e n t l y ,  in the PLATO
p ro j ec t ’ s a d m i n i s t r a t o r  d u r i n g  the f i r s t  two years  of the
tes t .  These changes  a long w i t h  an assessment  of t he i r
impact  on the p ro jec t  is con ta ined  in the sect ion d i s c u s s i n g
m a n a g e m e n t  in the f i r s t  two years  of the p r oj e c t .

Since the l e a d e r s h i p  of the p ro j ec t  changed so of ten  in
i t s  f i r s t  two yea r s  it would be d i f f i c u l t  to ca t ego r i ze  the
q u a l i f i c a t i o n s  of the TRAB p e r s o n n e l .  In i n t e r v i e w s  wi th
members  of T R A B ’ s s t a f f , however , one d e f i c i e n c y  in p a r t i c u —
lar was emphasized as being especially detrimental to the

success of the tes t .  D u r i n g  i ts f i r s t  two years , T R A B  nei-
the r  had a n y  s t a f f  members  e x p e r i e n c e d  in curr iculum des ig n
nor rea d y access to A ir Force personnel w ith ex per ience in
th is field. This deficiency was characterized by a member

of the TRAB s t a f f  who had held a pos i t ion  of h i gh  r e s p o n s i —
bili ty in the administrat ion of the p ro jec t  as be ing  the
s ing le  most i m p o r t a n t  fac tor  in c o n t r i b u ti n g  to the r e l a t i v e

3”TTOE ” is an i n t e r n a l  d e s i g n a t i o n  for  T R A B .
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lack of progress  in the p ro j ec t ’ s f i r s t  two yea r s .  He made
thi s assessment in com par ing this prob lem w ith those of
tr yi ng to develo p an imp lementat ion p lan that woul d sat isf y
both AFHRL and ATC and of trying to underta ke an ambi t ious
c u r r i c u l u m  deve lopment  p ro jec t  on a newl y assem b led innova-
t ive CBE sys tem .

It should be recal led tha t  none of the PLATO au tho r s
had a significant background in instructional design and

that none of them had any b ac kg round in develo pi ng lesson s

for CBE. It is then easy to see that with this naivete with

respect to CBE instructional design on the part of the
authoring s t a f f , the  absence of e x p e r i e n c e  in cu r r i c u l u m
d es ign could be cr it ic al to the project ’ s outcome. It is

• merely specu lat ion to attr ibute some of the prob lems of the
• project to the absence of a c u r r i c u l u m  designe r . At ano ther

ARPA/PLATO site which was administered by an individual with

ten years of curriculum design experience , fewer of these
problems arose (Himwich , 1977). This relative competence

was not only a pparent in da ily mana gement of pro ject a f f a irs
but also in allocating responsibilities to the staff’s
m e m b e r s  so tha t  the p r o j e c t ’ s long r a n g e  goals  could be
achieved .

Summary
The Air Force ’s PLATO serv ice test had severa l di ffi-

c u l t i e s  which  were e i the r  i n h e r e n t  in the s t ru c t u r e  of the
test  or could be a t t r i b u t a b l e  to causes beyon d the  cont ro l
of the p r o j e c t ’ s p l a n n e r s  and a d m i n i s t r a t o r s.  Since these
problems were the causes of severa l  d e f i c i e n c i e s  in the
e s t a b l i s h m e n t  of the test and because they  c o nt i n u e d  to
p lague the project throughout its durat ion , it is fitting by

way of s u m m a r y  of the project  e s t a b l i s h m e n t  to e n u m e r a t e

_ _ _ _  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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them he re .
The problems tha t  arose in the service  test seem to be

from three fund amental source s:
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 in
PLATO mainly as an operational teaching device
while AFHRL tended to view the PLATO system
as a vehi cle of bas ic CBE research .

2) The service test began at the same time that
the new PLATO IV system was being assembled .

3) Neither among the supervisors of the project
nor among the PLATO authors was there any signi-
ficant exper ience in curr iculum and instruc-
tional design .

The first of these has been d iscussed as a pr imary
reason tha t  no implemen ta t ion  plan was o f f i c i a l l y  adopted
for the project. Also , as will be more ap par ent in suc-
ceeding sections of this chapter , it made effective admini-

stration of the project at Chanute AFB by TRAB difficult.

However , i t  is clear  that  the task of m a n a g i n g  the p ro jec t
locally and s imultaneous ly serv ing the interests of ATC an d

AFHRL could only be suc cessfully com pleted w ith the aid of
excep t i ona l  a d m i n i s t r a t i v e  t a l en t  or of e x c e p t i o n a l l y  good
fortun e. Chanute was blessed with neither.

One of the m a n i f e s t a t i o n s  of the second of these pro-
blems appeared in the de lays  in the d e l i v e r y  of t e r m i n a l s
and peripheral hardware. These delays , in turn , were an
i m p e d i m e n t  to the pro jec t  au tho r s  in p r a c t i c i n g  s k i l l s  they
had j u s t  been t augh t  in au thor  t r a i n i n g  at C E R L .  Finally,
w i t h  the s t a r t — u p  of a computer  system as complex and la rge
as the PLATO IV system some d i f f i c u l t i e s  wi th  regard  to
e s t a b l i s h i n g  r e l i a b i l i t y  must  be expec ted .  Being  the f i r s t
A R P A / P L A T O  s i te  and one of the f i r s t  l a r g e  sites remote from
the U n i v e r s i t y  of I l l i n o i s , the C h a n u t e  se rv ice  test f e l l

_ _  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~
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v ict im to a number of pro b lems that woul d not and did not
t roub le  la te r  s i t e s .  These problems wi l l  be d iscussed
wherever  a p p r o p r i a t e  in succeeding sec t ions  of th is  chapte r .

• The absence of experience in curriculum and instruc—

t ional desi gn in the pro ject had its ma in impact in the
m a n n e r  in which  the pro jec t  au thor s  were a d m i n i s t e r e d . It
is , t h e r e f o r e , s u f f i c i e n t  to emphasize th is  fac t  here and

• discuss it in the section on project management .

JIM 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ _  _ _ _ _ _  
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SERVICE TEST MANGEMENT BEFOR E MAY , 197~4

• The management of Chanute ’s PLATO serv ice test under—

• wen t  several  changes in the f i r s t  po r t ion  of the p ro jec t .
These changes  are in par t  attributa b le to turnovers in the
staf f ing of TRAB wh ich had the res pons ibilit y of locally
mon i—toring the project and of coordinating the efforts of

the agencies that were involved with the project. Other
• c hanges  occur red  as some workab le scheme for adm inistrat ing

• the d a i l y  progress of the a u t h o r i n g  s t a f f  was sought .  These
• changes  are i m p o r t a n t  because they revea led  de fec t s  in the

o r i g i n a l  s t r u c t u r e  of the service  test and because they had
an effect on the authoring staff. The first part of this

sect ion discusses the evolu t ion  of the serv ice  test manage-
m e n t .  The second pa r t  w i l l  note other in f luences  on the
managemen t  of the p ro jec t .  F i n a l l y ,  the lesson deve lopment
p rocesses during th is ph ase of the serv ice test w ill be
descr ibed .

Ev olution of the Project Management before May, 19714

Wh ile the leadersh ip of TRAB coul d not be wel l di recte d

w ithout a conver gence of interests of ATC an d AFHRL an d
w ithout an app rove d imp lementat ion p lan , the fact that TRAB
underwent a number of personnel changes dur ing the earl y
stages of the project  also con t r ibu ted  to TRM~’s i n d e c i s i v e

- l e ade r sh ip  at the site level .  Which , if any, of these
changes  were most d e t r i m e n t a l  is a ma t t e r  for  s p e c u l a t i o n .
However , it can not be doubted tha t , t aken  s e p a r a t e l y  or
together , they did  have  adverse i n f l u e n c e  on the p ro j ec t ’ s
outcome.

The f i r s t  change  in local l eadersh ip  of the p ro jec t
occurred shortly after the authors had completed their PLATO S
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t r a i n i n g  at CERL in September , 1972. At t ha t  t ime , the  TRAB
branch chief left Chanute AFB. This individual , by virtue

of his proximity to the University of Illinois , had been
• aware  of the development  of the PLATO IV system at C E R L .

Being exci ted  by the po t en t i a l  of a power fu l  compute r—based
e d u c a t i o n a l  system , he i n i t i a t e d  the p ro jec t’ s RTR . Also ,
the cent ra l  idea of’ evaluat ing the effectiveness of the

• PLPTO IV system by d u p l i c a t i ng  the a l r eady  e x i s t i n g  GPVC was
his. It is not remarkable that enthusiasm for this approach

to the serv ice test diminished after his departure in the
face  of o ther  d i f f i c u l t i e s  to tha t  concept ’s i m p l e m e n t a t i o n .

At the time of the departure of the f irst project off i-
cer , one of the psychologists from TRAB ’ s military personnel
was ass igned as p ro jec t  o f f i c e r  w o r k i n g  o n e — h a l f  t ime on the
PLATO project. TRAB’s off ice and that of the PLATO aut hors
were not of s u f f i c i e n t  p r o x i m i t y  to each another  for  the new
pro jec t  o f f i c e r  to get a s a t i s f a c t o r y  f e e l i n g  fo r  the needs
of the p ro j ec t .  To remedy this  s i t u a t i o n , he ob ta ined  a
desk within the PLATO group. Once he began to h a v e  more
contac t  wi th  the PLATO a u t h o r s , however , h i s  i n v o l v e m e n t
wi th  the project  increased . By J a n u a r y ,  1973, he was work-
ing full—time with the projec t (Green , 1973, p. 8) .

-
~~ Increased commitment to the PLATO project of all mem-

bers of TRAB followed that of the project officer. TRAB’ s

s t a f f  consis ted  of two m i l i t a r y  psycholog i st s , a c i v i l i a n
t r a i n i n g  spec ia l i s t , and a c i v i l i a n  s e c r e t a r y .  One of the
psycho log i s t s  was a l r e a d y  a c t i n g  as p ro jec t  o f f i c e r .  By
e a r l y  A p r i l , the other  psycholog is t  and the t r a i n i n g  spe—
c i ali s t  were spe n d i n g  a s i g n i f i c a n t  po r t ion  of t h e i r  t ime
wi th  the PLATO project  also . At tha t  t ime , in f ac t , ser ious
cons ide ra t i on  was g i v e n  to the idea of m o v i n g  the e n t i r e
TRAB o f f i c e  to a room a d j o i n i ng  the PLATO section (Green ,

1973, p. 8) .

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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Whil e f lAB ’ s i n v o l v e m e n t  was i n c r e a s i n g , some d i f f i c u l -
ties between the PLATO group and the other instructors from

the GPVC arose . From the  outset , the PLATO s t a f f , though
• part of the GPVC staf f , was v iewe d w ith some env y by the ir

colleagues who taught the conventional course. It was felt

that since the PLATO staff did not have to instruct as -2on—
• vent ional lecturers that their situation was preferable to

tha t of the other instructors. Moreo v er , earl y in the pro-
ject there were only two terminals installed at Chanute.

Thus , only two authors could use the PLATO system at a t ime
w h i l e  the other  s ix  were  l e f t  to plan the ir lessons at the ir
desks . This behavior was judged to he non—productive by the

conv ent ional instructors and the GPV C su perv isor y personnel.
Early in 1973, because of har dware and software ac qui-

sit ion  an d modi f icat ion , the PLATO system was unavailable
• f o r  six weeks . R e s t r i c t e d  e n t i r e l y  to desk work , the labors

of the CBE authors seeme d to be even more unproduct ive than
they had appeared earlier . This appearance , it was ar gued ,
had a d e m o r a l i z i n g  e f f e c t  on the c o n v e n t i o n a l  in~~ r u c to r s .
To reme dy the app arent inequit y , the PLAT O a u t h o r s , military

and civilian alike , were or dere d to ta ke part in custo di a l
d u t i e s  tha t  r equ i r ed  severa l  hours  a d a y  of s t r i p p i n g ,
c l e a n i n g ,  and w a x i n g  f loors .  These d u t i e s  were even main-
t a ined  a f t e r  the PLATO system was once aga in ava ilab le on a
r e l i ab l e  bas is .  In f ac t , it was only  a f t e r  hard  and long

• a r g u m e n t a t i o n  from the TRAB p ro jec t  o f f i c e r  t ha t  the GPVC
Branch Chief  was conv inced  tha t  the PLATO s t a f f  had enough
to do w i thou t  these a d d i t i o n a l , d u t i e s .

The f r i c t i o n  between the PLATO a u t h o r s  and the o ther
GPVC i n s t r u c t o r s  was heightened by the ambiguity in the

l e ade r sh ip  of the p ro jec t .  On the one h a n d , the  GPVC ch ie f
was  o f f i c i a l l y  the superv i so r  of the CBE a u t h o r s , whi l e  on TI
the other TRAB personnel  had t aken  the a c t i v e  role in
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administering the project. Again , the GPVC ch ief “knew

4 l i t t l e , if a n y t h i n g ,  about  the p ro j ec t”  (Green , 1973 , p .  8)
w h i l e  members  of TRAB had t a k e n  the t ime and t r oub l e  to
learn TUTOR , the programm ing language use d on the PLATO
sys tem , as well as other  e f f o r t s  to help the au thor s  in
u n d e r t a k i n g  the  task of deve lop ing  CBE m a t e r i a l s .  Thus
TRAB , w i th  no o f f i c i a l  s a n c t i o n  to superv i se  the CBE
aut hors , was in fact doing so while the officially desig-

nated supervisors were taking very little interest in any

aspect  of the service  tes t .
In ea r ly  1973, an a t tempt  was made  to a l l e v i a t e  the

the a m b i g u i t y  in l e a d e r s h i p  of the PLATO p ro jec t s  and to
reduce  somewhat the f r i c t i o n  that  had develo ped between the
PLATO au tho r s , as GPVC i n s t r u c t o r s , and the other course
instructors teaching the conventional GPVC . To solve these

problems , d i scuss ions  were  begun concern ing  the f e a s i b i l i t y
of transferr ing the authors to TRAB. This transfe r was in

fact ma de w ith the understan ding that the PLATO authors
woul d revert to the superv is ion of t he GPV C chief once the ir
mater ials were completed and were being used operationally.

W i t h  th i s  change in the management  of the projec t and the

• i nvo lvemen t  of the e n t i r e  TRAB , the a u t h o r s  were  under  a
• s i n g l e  local l e ade r sh ip .

When TRAB began administer ing the da ily affa irs of the
se rv i ce  test , the  need for  a la rger  research  component  for
the p ro jec t  became a p p a r e n t  to TRAB pe r sonne l  ( Green  et a l . ,
1973, p. 140). To assist in monitoring this need , TRAB urged

r AF HRL to meet the terms of the o r i g i n a l  ag reemen t  between
ATC and AFHRL and provide an on—site AFHRL representative

(Green , 1973, p. 9). In June 1973, AFHRL hired an indivi—

dua l  to serve  in th i s  ro le .  The v iew of TRAB t owards  t h i s

• a p p o i n t m e n t  was q u i t e  s a n g u i n e .  TRAB a n t i c i p a t e d  tha t  “ T h i s
ac t ion  w i l l  i n s u r e  tha t  research  needs under  j u r i s d i c t i o n  of

_ _ _ _ _  • S~~~~~~~~~~~~ - - S•~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~ —• — - •~~ •—--— --~~~~~ ---~~~~~~~~~~• •
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• Air  Force Systems Comman d and operat ional re quiremen ts of
A ir Training Command are properly balanced .” (Green et al.,

1973, p. 14Q)14 • An immediate benefit of the appointment was
• that commun ications between the service test site and A FHRL

at Lowr y AFB , Colora do , were improved .

• For se rv ice  test m o n i t o r  and l i a i son , AFHRL se lected
an individual who had been an instruc tor at Chanute AFB for

• 
five years. As an instructor he had probably gained some

e x p e r i e n c e  of wi th  i n s t r u c t i o n a l  des ign  and i m p l e m e n t a t i o n
of i n s t r u c t i o n .  However , there  is l i t t l e  in t h i s  b a c k g r o u n d

• that would indicate a competence in evaluation , man agement ,

or curriculum design. With experience only in the area of

instruct ion , this indi v idual was not pre pare d to insure that
the service  test m a i n t a i n e d  a “ proper  ba lance ” between
re sea rch  and ope ra t iona l  concerns .

The mana gement role of the AFHRL mon itor was ver y
i m p o r t a n t  d u r i n g  the f i r s t  phase of the service  test .
Despi te  his  i n e x p e r i e n c e  in the impor t an t  areas  of educa-
t i ona l  research , c u r r i c u l u m  and ir~s tru c t i o n al  des ign , and
mana gement , he and the TRAB p roject off icer were ver y near ly
peers in these a reas .  Thus , h is  op in ions , which were
already invested with the weight of his position as AFHRL’ s

r e p r e s e n t i v e , g e n e r a l l y  i n f l u e n c e d  the projec c o f f i c e r ’s
dec is ions  s t r o n g l y .  Together  the AFURL r e p r e s e n t a t i v e  and
TRAB p ro jec t  o f f i c e r  admin i s t e red  the service  test f rom the
t ime  the former  assumed h i s  du t i e s  in June , 1973, u n t i l  the
f i r s t  phase of the p ro jec t  was f o r m a l l y  reviewed in M a y ,

14This  s t a tement  is of s i g n i f i c a n c e  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

d i f f i c u l t i e s  in t r y i n g  to a d m i n i s t e r  a projec t that  was
to be simultaneously research and op e r a t i o n a l l y  o r ien ted .
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197 14. For th i s  reason , the a d m i n i s t r a t i o n  of the p ro jec t
dur ing this perio d may be just ifiab ly attr ibuted to the
“m a n a g e m e n t / e v a l u a t i o n ” s t a f f .

Durin g the tenure of this management/evaluation staff ,
the au thors  e s sen t i a l l y  operated a u t o n o m o u s l y .  For most of
th i s  t ime , the project  on ly  had four PLATO terminals. To

• S max imize the time that each author could work on the PLATO

system , the s t a f f  worked th ree  d a i l y  sh i f t s .  For the
a u t h o r s , work ing  under  such cond i t i ons  decreased somewhat
g roup  i n t e r a c t i o n s  tha t  are usefu l in so lv ing prob lems  tha t
a r i se  in lesson deve lopmen t  and in u t i l i z i n g  the v a r i e t y  of
t a l e n t s  in an a u t h o r i n g  group .  For the m a n a g e m e n t / e v a l u a -
t i on  s t a f f , s p l i t t i n g  the au thors  in to  th ree  s h i f t s  m e a n t
t h a t  the a u t h o r s  of ten  worked w i t h o u t  supe rv i s ion  and t ha t
t h e i r  progress  was d i f f i c u l t  to monitor.

H a v i n g  e s tab l i shed  the  h a b i t  of w o r k i n g  au tonomous ly
the  au thor s  n a t u r a l l y  res i s ted  at tempts  to es tabl ish  any
regimentation in their work habits. This resistance

amounted  to more than  the mere  d i s t a s te  for  s u p e r v i s i o n .  On
one occasion , when the p ro jec t  was well  in to  its second
year , the A F HRL m o n i t o r  proposed an i mp l e m e nt a t i o n  p l a n .  A
s t rong  n e g a t i v e  r eac t i on  to th i s  plan by the service test
authors was s u f f i c i e n t  to p reven t  h im f rom f o r m a l l y  propos-
ing the plan to AFURL and ATC . At other times , the aut hors ,
both individually and in groups , undertook to reform the
pro jec t  themselves . With  respect  to p r o v i d i n g  som e d i r e c —

• t ion to the ir wor k , t h e i r  e f f o r t s  were as i n e f f e c t u a l  as
those of the m a n a g e m e n t / e v a l u a t i o n  s t a f f .  It is , howeve r ,
n o t e w o r t h y  tha t  they  under took  such i n i t i a t i v e s  w h i l e

• o c c up y i n g  subord ina t e  pos i t i ons .  It is a token o~ the lack
• of d i r e c t i o n  and order tha t  pervaded the project  d u r i n g  t h i s

• phase .
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With  the possible except ion of the f i r s t  w r i t e r  of the
R T R , the  succession of TRAB p ro j ec t  o f f i c e r s  and the  o n— s i t e
AF HRL re presentat ive were all act ivel y engaged in g raduate
degree  p rograms  at the U n i v e r s i t y  of I l l i n o i s .  Two of the

• TRAB project officers were involved in doctoral programs.
• One of these o f f i c e r s  fe l t  so a c u t e l y  the demands  of s i m u l —

t a n e o u sly  m a n a g i n g  a CBE c u r r i c u l u m  deve lopment  pro jec t  and
of pursuing an advanced degree that he left the Air Force to

become a full—time graduate student . Another took leave of

• h i s  Ai r  Force du t i e s  to devote his  ene rg ies  fu l l — t i m e  to h is
• g r a d u a t e  p r o g r a m .

It is imposs ible  to assess the overa l l  impac t  tha t
• e n ro l lmen t  in g r a d u a t e  degree programs had on the qua li t y of

the  m a n a g e m e n t  of the C h a n u t e  se rv ice  test .  Enhanced  back-
g r o u n d s  in educat ion  and e v a l u a t i o n  were  v a l u a b l e  to the
managemen t  of the p ro j ec t .  However , t he  courses  and s t u d i e s
were  d i rec ted  at l o n g — t e r m  career ob jec t ives  and so were
more extens ive than mere supplementation of knowledge needed

to d i r ec t  the service  tes t .  Also , in two cases the commit—

ments of a project officer were radically altered for the

• sake of con tinuing graduate studies. It is , the re fo re ,
p lausib le to conc lude that their studie s on the whole

r de t rac ted  f r o m  the performance of the ir dut ies as project
mana gers. How much these duties were affected can only be a

I matter of speculation.

From interviews with service test a~ithors , it has been
l e a rned  tha t  w h i l e  members  of the m a n a g e m e n t / e v a l u a t i o n
s t a f f  were enrol led  in g r a d u a t e  degree  p rograms , th ey

- 

a c t i v e l y  d i scouraged  the CBE a u t h o r s  f rom u n d e r t a k i n g  addi-
t i o n a l  coursework  themselves . Even though in some cases
the a u t h o r s  were i n t e res t ed  in t a k i n g  courses which  would
h a v e  increased  the i r  v a l u e  to the serv ice  test , at least  one
of the PLATO a u t h o r s  had h i s  des i re  to take courses
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• c a tegor ized  as s e l f — s e r v i n g .  (The complet ion  of a d d i t i o n a l
coursework facil itated promotion.) Such criticism appeared

to the authors to be hypocr itical in v iew of the fact that
some mem bers of the management/evaluation staff were

• p u r s u i n g  degrees which would enhance  the i r  p ro fe s s iona l
standing. Despite these discouraging conditions , after
a ppeal ing to GPV C su perv isors , at least two of the or iginal
e igh t  au thor s  took coursework  whi le  w o r k i n g  for  the service
test .

The quest ion of whether or not the authors ’ perceptions

were accura te  is not re levant  to t h i s  repor t .  What  is

• i m p o r t a n t  is how they perce ived the m a n a g e r s  of the serv ice
t e s t .  That a u t h o r s ’ pe rcep t ions  were  as descr ibed  is a

• token of the poor espr i t  de corps of the service  test per-
sonne l .  To ou ts ide  observers  of the project , the  m o r a l e
usually appeared bad . Such an assessment seems to be corro-
bora ted  by the serv ice  test m a n a g e r / e v a l u a t o r s  who once , in
c o n v e r s a t i o n , c h a r a c t e r i z e d  the a t t i t u d e  of the authors as

one of “ open r ebe l l ion ” to the a d m i n i s t r a t i o n  of the
project.

Lesson Deve lopment  Procedures
Those intereste d in p lanning a CBE curr iculum pro ject

woul d never cons ciously imitate the lesson develo pment pro-
cedures employed at Chanute before May, 19714 .5 These

5Planners for the PLATO projects at other military

tra ining centers fre quently includ ed an inquiry into the
history of the Chanute service test as an essent ial part of
t h e i r  p r e p a r a t i o n s .  That  t h i s  projec t  was beset wi th  m a n y
problems was wel l  k n o w n .  They hoped t h a t  a th orough  know-
ledge of these t roub les  would h e l p  them to avoid s i m il a r
problems in their own projects.
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pro cedures were the outcome of several di f ferent influences
ranging from defe cts inheren t in the esta blishment of the
pro jec t  to i n e x p e r i e n ce  in c u r r i c u l u m  and i n s t r u c t i o n a l
design. It would be a difficult task and of little use to

recoun t  the var ious attem pts ma de at Chanut e to br ing some
order to the production of lessons. The task would be dif-

ficult because , as w ith the imp lementat ion plans , sev eral
different procedures were tentatively adopted and of little

va lue since the administrat ion of these procedures was
ineffective.

The most instructive view of these practices would be

that whi ch sees them as a natural outcome of def ic iencies in
• the establishment and management of the project. This- view

will be adopted here. No attempt , therefore , will be ma d e
to desc r ibe  comple te ly  the deve lopment  of a CBE lesson from

• the planning stages to its operational use or to enumerate

the number of di fferent lesson develo pment proce dures
adopted. Unless otherwise noted , an y spec if ic ment ion of
p roce dures will refer to those emp loyed dur ing the tenur e of
the  last TRAB p r o j e c t  o f f i c e r  who managed  the se rv ice  test
fo r  the ma jo r  po r t i on  of t ime before  the p ro jec t  r ev i ew  in

S May, 19714.

D u r i n g  the phase of the Chanu te  se rv ice  test under
discussion , there were no timelines imposed on lesson devel—

opment  by the p ro j ec t  m a n a g e m e n t .  Ra the r , each a u t h o r
worked  at h i s  own speed on a PLATO lesson u n t i l  it reached a
state of perfection that was satisfactory to him. Wi th no

t i m e l i n e s  to be met , lesson deve lopment  was q u i t e  s low.  A
f ac to r  l e n g t h e n i n g  deve lopment  t ime  was the fac t  t ha t  t he re
were  no prec ise ly  s tated or enforced  procedures  for  lesson
deve lopment . Thus , the  au tho r s  became the sole judges  of
when t h e i r  lessons were ready  for  c lassroom use.  The policy

• of allowing the authors to determine when their lessons are
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S complete d is part icular ly unfortunate in the earl y stages of
a project. Novice authors frequently tend to be overly con-

cerne d w ith cosmet ic and general ly nonessent ial as pec ts of
t he i r  lessons when they are not c o n s t r a i n e d  by t im e l i n e s  for
lesson p r o d u c t i o n .  Wi thou t  such t im e l ln e s , an a u t h o r ’s
boredom is often the major cr iterion for when a lesson is
completed .

• Such was the case at Chanute where it was thought to be

u s e f u l  “to de te rmine  how long  it would  t ake  novice  program-
mers  and lesson d e s i g n e r s  to p rog ram one s t u d e n t  con tac t
hour (Green , 1973, p. 27). For the p ro j ec t ’ s f i r s t  lessons ,

• 
• each author  was aske d to select  a to pic from a g iven  port ion

of the GPVC for a PLATO lesson and then to begin the tas k of
d e s i g n i n g  and p r o g r a m i n g  the  lesson.  W o r k i n g  i n d e p e n d e n t l y ,
the au thors  took an a v e r a g e  of 650 hours  to complete one
student contact hour of CBE material (Green et al., 1 973 ,
p. 38—j). Whether or not this figure includes the time

nee d ed for tr ial student runs and lesson revis ion is not
clear . If it does not , the actua l  t ime needed to ready  one
student conta ct hour by the Chanute PLATO authors may have
been as h igh  as 700 h o u r s .

Even  for  a p r o j e c t ’ s f i r s t  lessons , 550 hours  of
aut horing t ime for one student contact hour is an unusually
slow production rate. The Aberdeen Proving Grounds required

about  1400 hours  per s t u d e n t  contact  hour for  t he i r  f i r s t
lessons .  Aberdeen ’s f i r s t  lessons were produced unde r  simi-
lar  c i r cums tances  to those of C h a n u t e  w i th  each a u t h o r
be ing  a CBE and i n s t r u c t i o n a l  des ign  n o v i c e  and u n d e r t a k i n g
virtually all of a lesson ’s develo pment (Himw ich , 1977).

Rela ted  to the long lesson deve lopmen t  t imes  e x p e r i e n c e
d u r i n g  the f i r s t  phases of the p ro jec t  was the fac t  that
the re  were  no es tab l i shed  lesson s t r u c t u r e s .  Ins tead , s ince
the p ro jec t  o f f i c e r  pe rce ived  the  ma jo r  ob j e c t i v e  of the
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test to be research , p r a c t i c a l l y  each lesson became an
e x p e r i m e n t  in i n s t r u c t i o n a l  d e s i g n .  These e x p e r i m e n t s  were
f r e qu e n t l y  des ig ne d by th e indi v id ual  au thor  w ith on ly the
approval of the management/ evaluation staff which was no

more exper ienced  in the area of i n s t r u c t i o n a l  des ign  than
the a u t h o r .  Thus , wi th  one lesson designed primarily to

test the PLAT O system ’s graphics capabilities , anot her to

• e x p e r i m e n t  wi th  s i m u l a t i o n , a n o t h e r  to test the e f f e c t i v e -
ness of m i c r o f i c h e , e t c . ,  the  CBE c o u r s e w a r e  took on a some—

• what random appearance. This randomness extended not only

- • to the the bas ic intent of the lesson but also the conven-
t i ons  emplo yed by each lesson fo r  procee di n g th rou gh that

• lesson and the requirements for its successful completion by

the student. Thus , the f irst lessons ta ken as a whole did

• not have an appearance of belonging to the same course.

Althou gh these remarks have been made in reference to

the p ro j ec t’ s f i r s t  lessons , they  app ly  in gene ra l  to al l
the lessons produced during the period of time under discus-

sion. For the most part , eac h lesson was d es ig ned and
programmed to test some aspect  of CBE t h a t  i n t r i g u e d  i t s
a u t h o r .  The PLATO au tho r s  were al lowed to take  the i n i t i a —
t i v e  in choosing the  topics  of the i r  lessons from the GPVC
material , in determ ining what ca pabilit y of CBE was to be
tested by the i r  lesson , and in d e s i g n i n g  the lesson to meet
the  e x p e r i m e n t a l  o b j e c t i v e s .  The role of the m a n a g e m e n t /
e v a l u a t i o n  s t a f f  d u r i n g  th i s  t ime was p r i m a r i l y  a d v i s o r y .
Their  adv ice  a p p a r e n t l y  did not i n c l u d e  g u i d e l i n e s  t h a t
would  h a v e  g iven  the lessons the a p p e a r a n c e  of b e l o n g i n g  to
the same pro jec t  or t i m e l i n e s  for  how long  a g i v e n  lesson
should  be worked on.

That the authors worke d in suc h a permiss ive atmos phere
appea r s  to be p r i m a r i l y  the resu l t  of two c o n d i t i o n s .  The
f irst of these , an d p robab ly the most important , was the

LL...i . ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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absence of service  test ob jec t ives  more  precise than  a gen —
eral  char te r  to research aspects of CBE.  The second was the
lack of expe r i ence  on the par t  of the m a n a g e m e n t / e v a l u a t i o n
s t a f f  in the c r u c i a l  areas of c u r r i c u l u m  des ign , e d u c a t i o n a l
research , and m a n a g e m e n t . Wi th vague  ob jec t ives  and l i t t l e
of the exper t i se  needed to d i r ec t  a r e s e a r c h— o r i e n t e d  cur-
r i c u l u m  deve lopment  project , a too—heavy  b u r d e n  was put on
the m a n a g e m e n t / e v a l u a t i o n  s t a f f  of the serv ice  tes t .

The authors had become very use d to work ing indepen-
d e n t l y  e a r l y  in the p ro j ec t .  If there  were any a t t empt s  to
impose order  on the lesson deve lopment  processes such
a t t empt s  would n a t u r a l l y  be met w i th  r e s i s t a n c e .  In an
interv iew , m anagement/evaluation staff expressed the view

that the PLAT O authors ex pecte d some just if icat ion for any
change in procedure they were asked to make. For such

a u t h o r i t y ,  the m a n a g e m e n t / e v a l u a t i o n  s t a f f  had ne i the r  an
• implementation plan , nor relevant ex perience , nor preced en t

to o f f e r .  As a r e su l t , t h e i r  a t t empts  for  an a c t i ve  manage--
ment of the project’s lesson production were for the most

pa r t  i n e f f e c t u a l .

Summary
There is no known record of the ou tpu t  of the C h a n u t e

PLATO se rv ice  test d u r i n g  i ts  f i r s t  21 m o n t h s .  Several
r epo r t s  i n d i c a t e  the progress at v a r i o u s  t imes  before  M a y ,
19714, but no summative report exists. Projecting such data

f rom the f i r s t  annua l  report  (Green , 19 7 3 ) ,  sugges ts  t h a t
the first phase of the service test produced about 22 stu-
dent contact hours of CBE instruction. 6 Allowing 2 months

6The e s t ima te  of the to ta l  number  of s tudent  contac t
h o u r s  is d e r i v e d  by p r o j e c t i n g  the  r a t i o  of the to ta l  number
of m a n h o u r s  a v a i l a b l e  w i t h  the total  number of studen t  con-
t a c t  hou r s  produced  as of M a y ,  1973 .
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of tra ining t ime for the eigh t aut hors , the ra te  of CRE les-
son pro duct ion was about 1120 manhours for each student con-
tact hour produced .7 Also , 80 s tu d en ts  were use d in test ing
these  lessons as par t  of t he i r  f o r m a t i v e  d e v e l o p m e n t . There
i s no recor d of any of these lessons being use d w i thout mod-
if ic ation as ma inline instruct iona l mater ials at Chanute or
as part of structured research . However , 16 of the lessons

were m o d i f i e d  to be cons i s ten t  w i th  the o b j e c t i v e s  of the
second phase and were included among the 33 PLATO modules

• used in t ha t  phase .
This  e s t ima te  of the p r o d u c t i v i t y  of the f i r s t  period

of C h a n u t e ’ s serv ice  test r o u g h l y  agrees  wi th  those of some
serv ice test staf f  and those of outs id e pro g ramm ing an d edu-
cat ional consultants. Even by doubling these output rates ,

S 
the productivity would have to be considered poor . In dis—

cussing the  m a n a g e m e n t , severa l  of the factors contributing

to thi s poor recor d have been ment ioned . In summary, these
factors were:

1) the absence of precisely articulated pro-
ject 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 procedures ,

5) s low hardware acquis it ion and PLATO system
unreliability during the first six months
of the service tes t .

7It is interesting to note that the report from which

these numbers are der ive d gi ves 14 145 m a n h o u r s  as the t ime to
develop one student contact hour . Thus , as a rough est i-
mate , the au thors  were spend ing  more t h a n  h a l f  of t h e i r
time in activities not directly related to CBE lesson pro—

5 
d u c t i o n .
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Al though  no s i g n i f i c a n c e  is in t ended  in the order  of presen-
t a t i o n  of these f a c t o r s , i n t e r v i e w s  wi th  m a n a g e m e n t  person-
nel have ind icate d a strong fee li ng that the f irst was the
majo r  c o n t r i b u t o r  to t h e  s e rv ice  tes t’ s lack of p r o d u c t i v i t y
during this time. While this factor is surely important in

thi s res pect , it seems cl ear that all five of these factors
c o n t r i b u t e d  s y n e r g i s t i c a l l y  to the serv ice test’ s la ck of
p r o d u c t i v i t y .  N e v e r t h e l e s s , t he  presence of any  one of
these  would h a v e  s e v e r e l y  d i m i n i s h e d  any  p r o j e c t ’ s chances
for success.

F i n a l  r e s p o n s i b i l ilt y  fo r  the absence  of u s e f u l  a c t i v —
• ity during the test’s f irst ph ase must rest w ith AFHRL and

ATC . Had they  pursued  more a c t i v e l y  the t~ sks of s e t t l i n g
on and su pport ing an imp lementat ion p lan ear ly in the ser-
v ice test a substantial portion of the 18 month first phase

m i g h t  h a v e  been sa lvaged . Such a course  would  h a v e  contr i -
buted 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, AT C and AFHRL were in a pos it ion to insure that the
mana gement/evaluation staff was sufficiently experienced to

c a r r y  out the d i f f i c u l t  task of a d m i n i s t r a t i n g  and m o n i t o r —
ing the test . In May, 19714, when ATC and AFHRL finally

c~etermine d to closel y exam ine the test and take a more
a c t i v e  hand  in it , the  test  was put under  expe r i enced

5 l e a d e r s h i p  and en te red  i ts  most  p r o d u c t i v e  period .

_ _ _  - • -~~ ~~~ - -
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ISD ~1 A NAGEME NT OF THE SERVICE TE ST

E a r l y  in 197 14 , the  problems of the C h a n u t e  s e rv ice  test
came to the attention of the agencies which were materially

concerned  w i t h  the test’ s ou tcome.  A f o r m a l  r e v i e w  at
Cha nute AFB was conv ened on Ma y 1 5 , 197~4 , with reprensenta—

t ives from ATC , AFHRL , ARPA , the Educational Testing Ser-

vice , and CERL attending. The presentation offered by the

se rv ice  test personne l  r e f l e c t ed  a c c u r a t e l y  the  fac t  t ha t
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 De partment of
- F Weapons Systems Support Training (WSST) Instructional

Systems Deve lopment (ISD) chi ef to take over the mana gement
• of the PLATO authors from TRAB. This individual was already

revising the Special Purpose Vehicle Maintenance Courses

(SPVC).8 It was fe lt that by us ing the PLAT O sys tem to pre-
sent the SPVC as rev ise d by the ISD ef fort a measure of
the  “true costs and capabilities of PLATO IV in a systems

approach  to Ai r  Force t e c h n i c a l  t r a i n i n g ” could be o b t a i n e d
(AFHRL , 1974).

The new researc h agreement called for the ISD team to

integrate PLATO lessons into the SPVC . These lessons would

then be offere d w ith the other rev ise d com ponents of the
course  as o p e r a t i o n a l  t r a i n i n g  m a t e r i a l s .  The m a n a g e m e n t
plan for the ISD effort states explicitly that “PLATO

lesson/learn ing strategies and methodologies will be limited

8Like the GPVC , the SPVC h ad several informal ver bal
d e s i g n a t i o n s .  The o f f i c i a l  name of t h i s  sequence  of courses

S is 3ABR 147231— 1/A/B/C.

1
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to presen tly a v a i l a b le har dware  an d pro g ramm in g techn iq ues ”
(Gissing, 1974). Thus , r a t her than re gar d the PLATO system
as a researc h tool , in the new ph ase of the serv ice test it
woul d be used alon gsid e other  in s t r u ct ional  me di a in an on-
going course.

The management plan called for the development of mate—

rials to support 88 training objectives . Of these , 50

objectives were knowledge oriented , an d 33 of the k n o w l e dg e
oriented objectives were judged to be suitable for PLATO

support. Happil , the SPVC an d GPVC were not totally dis—

similar in their content. With some modifications , lessons
• f r om t he f irs t  ph ase of the serv ic e test coul d be use d to

support 17 of the 33 objectives. CBE lessons for the

remaining 16 objectives were completed in the time allotted

by the management plan . Along with the modified lessons

f rom the f irs t  phase of the serv ice tes t these PLATO lesson s

became part of the SPSJC in January, 1 975.

Comparison of the First and Second Phases

Because it was the only phase of the service test that

p ro d u ced a su bs t an t ia l amount  of a n a l y z ab le d ata on CBE use
in military training, the second phase has been extensively

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

a l rea dy been wr i t t e n .  For t h i s  reason , a b i b l i o g r a p h y  of
• t hese  repor t s  w i t h  a b r i e f  d e s c r i p t i o n  of t h e i r  c on t e n t s  is

included in this section. To supplement these reports and

to continue with the ciscussion of the entire service test ,
a com par ison of i m p o r t a n t  aspects  of the  f i r s t  two phases
w i ll be d rawn .

An im po r t a n t  di f f e r e h ce between the f irs t an d se con d

phases  of the C h a n u t e  s e r v i c e  test  was  tha t  the second

_______ - ~~~~~~~-5 -  - - - - - S  _ 5 S~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -
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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 responsib ilities of all of the parties
involved with the project. In particular , the responsibil-

ity for managing the eight PLATO authors was given to the

ISD chief while the role of TRAB was relegated to that of

liaison for the service test with ARPA , ATC , A F H R L , and
CERL. TRAB was also given the responsibility for conducting
tours of the PLATO project so that there would be no in ter -
f e r e n c e  with the PLATO authors ’ work. For the evaluation

activities that were the joir~t responsibility of the AF HRL

representative and TRAB , the plan specified that guidelines

were  to be d r a w n  up w h i c h  w ould  p r e c l u d e  the e v a l u a t i o n
procedures from interfering with the lesson development.

By simply possessing a management plan , the ISD phase

of the service test differed substantially from the first

phase. In delineating responsibilities of the various
agencies involved in the test , the distinction from the

first phase was still more striking . Add ed to these differ—
ences was the fact that the management plan set out time—

lines for PLATO lesson production and validation. Thus ,
the new manager of the service test pcssessed some standard

by which to govern the rate of lesson production. In fact ,
know in g the am o u n t  of lesson ma ter ia l nee ded an d the amount
already existing , he initial ly established production rates

of 50 hours per student contact hour . Being based on the

pro d uct ion rat es for  program me d tex ts , thi s ex pec ta t ion was ,
perha ps , over ly optimistic. Nevertheless , this goal did

e s t a b l i s h  an objec ti ve tha t  coul d be art ic u la te d to the
authors and could be used as a touchstone to determine pro-

gress. Without such a management device , a t t em pts at
adm in ister in g a cur r ic u l u m  dev elo pment  e f f o r t  are l ik el y to

5 be i n e f f e c t u a l , as was demonstrated in the first phase.

Lb ~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ • • •~~~~~~~ • • • • •~~~~~~~~~~
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Dur in g the f irst ph ase , the administration of the ser-

vice  test was place d in han d s inex per ien ced in bot h cur r icu-
lum development and sound management practices. The new

mana ger , as ISD ch ief , was responsible for revising 107

e x i s t i n g  courses  to improve  instructional efficiency while

at least maintaining student performance. When he undertook

to mana ge the PLAT O serv ice test , he had already carried out

rev ision of about 32 of these courses. In a total of 22

• years at the School of Applied Aerospace Sciences , he had

oc cu pi ed a v a r i e t y  of p o s i t i o n s  from ins tru c tor to WSST ISO

team chief. He had spent seven years with the ISD team and

two years as its chief. Thus , he possessed extens iv e
• e x p e r i e n c e  in the d e s i g n i n g  and administration of curriculum

development projects.

F Anot her str iki n g di f f e r e n c e  between the fi r s t  two

phases of the se rv ice  test was the m a n n e r  in which c u r r i c u -
lum an d lesson design was carried out . During the first

• phase , ea ch PLATO author  carr ied out for himself  most of the
activities needed in CBE lesson production. These activi-

ties included lesson design , TUTOR programming , providing

su bject m a t t e r  knowle dg e , and lesson validation. These

re qu irem ents , difficult to meet by even the most experienced

e d u c a t o r s , were beyon d the qua l if icat ion s of the PLATO
authors. As part of an ISO project , however , the aut hor s
joined a more integrated and disciplined effort with defined

roles and procedures. While they, in f ac t , designed most of
— 

the  CBE lessons , t h e i r  p r i m a r y  r e s p o n s i b i l i t y ,  in the v iew
• of the ISD team chi ef , was to prov ide TUTOR p ro g ramm ing

e x p e r t i s e .  The d e t a i l s  of the ISD c u r r i c u l u m  des ign  model
- a re  gi ven in several  of the repor t s  summar i zed  a f t e r  the

discussion of the ISO phase .

Un d er ISD mana gement , the service test’s or ientation
• was very different from what it had been under TRAB S
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• m anagement. 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

interes t in g to pics to teach v ia the PLAT O system or of
determining experimentally how those topics might be most

e f f e ct ively t au gh t .  In pra ct ical terms , the shift to the

p ro d uct ion of CRE ma te r ials  d eterm ine d tha t the PLATO
aut hors coul d no lon ger p la y a ma jor role in di rect in g thei r
own work.

Un der the new m a n a gement , CBE lesson production

improved markedly. While no good records were kept , the ISO

ch ief est imates  lesson pro duct ion at 100 man hours  per stu-
dent contact hour. Keeping in mind that the PLATO authors

pro d uce d as muc h CBE lesson mater ia l in six mont hs un der the
I SO mana gement as they ha d pro duce d in ov er 1 8 mont h s un d er
TRAB mana gement , it is clear  that thi s est imate is at least

S 
plausible. The reader must be warned , however , t h a t  these
e s t i m a t e s  are va l i d on ly  if ta ken as gener al com pa r isons in
pro duct iv it y between the two phase s ; no ca r e f u l  documenta-
t ion of lesson pro duct ion ra tes  for  e i t h e r  phase  is
ava ilable.

Fin a l l y ,  t he ISD e f f o r t  has le f t  at Ch a n u t e  AFB a tan-
gib le pro duc t .  The CBE lessons a l t e r e d f rom the f irs t
phase ’s wor k or develo ped dur ing the secon d phase  are st ill

• being used in operational training at Chanute. Since Janu-

a r y ,  1 975 , the CBE lessons required for the SPVC have been

used by an average of 350 students per year for approxi—

m a t e l y  7000 s t u d e n t  c o n t a c t  h o u r s .  By i t s e l f , t h i s  outcome
is pra iseworth y for its contribution to military training as

well  a s for the  accumula t ion of da ta gi v ing ev a l u a t o r s  some
insi ght  to the potent ials  an d pro b lems of CRE use in 



~~~~~~~~~~~~~ •

50

m ilitary technical training . In comparison to the first

phase , t h i s  accompl i shment  is all  the more impres s ive  for
its magnitude and the efficiency of its exec ution.

Re ports  Descr ibi ng the ISD Phase of the Serv ice Test
The f o l l o w i n g  reports  and a r t i c l e s  d i scuss  v a r i o u s

as pects of the Chanute  serv ice test from Ma y , 1 974 , to
• April , 1975. Here , th~ title , au thor  an d a br ief descr ip-

tion of the contents of the document are described . Full

• b ibl iogra ph ical in f o r m a t i o n  for eac h of these pu b l icat ions
ma y be found in the List of References.

• • An O v e r v i e w  of C h a n u t e  Lessons by J .  A.  K lecka  ( 19 7 7 a ) .
An ana lys is an d summar y of eigh t PLATO lessons w r i t t e n
during the ISD phase of the service test. The study is

based on in—dep th  r ev iews  of these lessons both in the form-
a t i v e  and f i n a l  s tages of deve lopmen t .  An i n d i c a t i o n  of
gene ra l  c h a r a c t e r i s t i c s  of ISO PLATO lesssons is g i v e n.  The
stu d y conclu des wi th  an assessment of the in s t r u c t ional
effect iveness and utilization of the instructional capabili—

t i es  of these lessons.
Three Aspects of PLATO Use at Chanute AFB by J. A.

Klecka  ( 19 7 7b ) .  The f i r s t  of these chap te r s  desc r ibes  the
i m p l e m e n t a t i o n  of an ISD s y s t e m s — d e s i g n , t e a m — a u t h o r e d  PLATO
lesson p r o d u c t i o n  process ;  the  second , the use of the PLATO
system for  data management , student testing , an d ot her
re la ted  computer  managed  i n s t r u c t i o n a l  uses ;  the  last  exam —

• i nes  the changes  made  to the e ight  PLATO lessons sampled in
K l ecka  ( 19 7 7 a )  in order to ach ieve  the v a l i d a t i o n  c r i t e r i o n .

E v a l u a t i o n  of PLATO IV in Veh ic l e  M a i n t e n a n c e  T r a i n i n g
by B. E. Dallman , P. J. Deleo , P. S. Ma in , G. C. Gillman

(1977). While nominally covering the entire Service Test ,
this report of about 300 pages deals mostly with the ISO

phase . The da ta  accumula t ed  d u r i n g  th i s  phase is presented
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an d analyzed . Additionally, ex tens ive anec dotal in f o r m a t i o n
c o n c e r n i n g  th i s  phase is d i s t r i b u t e d  t h r o u g h o u t  the repor t .

• To ob ta in  a ba lanced  view of m u c h  of the subjec t  m a t t e r  of
t h i s  report , i t s  r e a d i n g  should  be accompanied  by the read-
in g of Misselt et al. (1977).

“A Cr itique of the Final Evaluation Report of the

C~~~p u t e r — b a se d  Educa t i on  Serv ice  Test at C h a n u t e  AFB” by
A. L. Misselt , H. A. Himwich , L. D. Franc is , R. A. Avner ,
K. K. Tatsuoka , and J. A. Klecka (1977). The critique is a

close c h a p t e r — b y — c h a p t e r  c o m m e n t a r y  on Da l lman  et al .
• (1977). This commentary was written by CERL personnel who

acted as eva luat ion , instruct ional , an d pro g rammin g consul-
tants for the Chanute CBE service test.

“M ilitary Instructo r Attitudes Toward Computer—Based

Tec hn ical Tr ai n ing ” by J. A. Klecka (1977c). The attitudes

of Chanute instructors toward the PLATO system in vehicle

ma intenance training were investigated. It was believed

tha t  ins t ruc tor  a t t t itu des woul d in f l u e n c e  in s t r u c t o r an d

student acceptance of CBE in the training environment. The

a t t i t u des were measure d v ia surveys  an d interv iews wit h the
ins t ruc to r  s t a f f  an d other re la te d personnel  at Chanu te  over
a period of several months. The results gave a basically

positive picture of instructor attitudes and their conse—

q u e n t  impac t  on s tuden t  i n t e r a c t i o n  w i t h  the PLATO IV

sys tem .
“Att itudes and Performance of Military Students in

Com puter—Based Technical Training ” by K. K. Tatsuoka , A. L.

Misse l t , and  P. L.  M a r i t z  ( 1 9 7 7) .  The s t u d e n t  a t t i t u d e  da ta
repor ted  by Da l lman  et a l . ( 19 7 7 ) are r e — a n a l y z e d  and corn—
pared with measures of performance. The results and inter-

pretations differ somewhat from those reported by Dallm~n
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• Summary

The ISD phase of the Chanu te  serv ice test was in man y

respects a new b e g i n n i n g  fo r  the tes t .  A l t h o u g h  the s t a f f
of PLATO au thors  remaine d the same , a new research  agreement
in it iate d the phase alon g w ith new management , new objec —

t i ve s  and a new approach to CBE lesson development. The

result was an eight—month effort which was more productive

in terms of CBE lesson mater ial wr it ten an d val id ate d , CBE
mater ials implemented in technical training, an d in f o r m a t i o n
concern ing CBE use in m il it a ry  tra inin g t han the rest of the

• f o u r  year  serv ice  test combined . That Dallman et al.(1977)

f r e q u e n t l y  t r ea t  the ISD phase of the service test as the
service test and devote su bs tan t i al ly  more than hal f  of the
to t a l  pages of the f i n a l  report  to it ma y be taken as a
token of the r e l a t i v e  impor tance  of the ISD phase .

As Klecka (1977a) points out , the CBE lessons d evelo ped
du r i n g the ISD phase were not exem p lar y in te rms  of us in g
the PLATO medium in an effective manner . This fact may be

in par t  accounte d for by the fa ct that , des pi te ex tens ive
e x p e r i e n c e  in c u r r i c u l u m  deve lopment  in more c o n v e n t i o n a l
media , the ISD team had little experience with CBE. More-

over , the t ime constra ints  that  the ISD team wer e un d er die-
ta ted  t h a t  e labora te , m e d i a — s e n s i t i v e  PLATO lessons were an
unessent ial luxury. Finally, in the develo pment  of an y

i n s t r u c t i o n a l  m a t e r i a l s , the ISO team endeavored  to des ign
the m a t e r i a l s  to teach on ly  what  was r e q u i r e d  and no more .
The fac t  tha t  the ISD PLATO lessons did not r ep resen t  opt i-
mal uses of CBE does not  g r e a t l y  d e t r a c t  from the a c h i e v e —
ment  of a c tua l l y  produc in g a lar ge body of in s t ru c t ional
m a t e r i a l .  This accompl i shment , s u b s t a n t i a l  in it se l f , is
the  more impress ive  w i t h i n  the con tex t  of the rest of the
serv ice test. 
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Al though  it would be perhaps  imposs ib le  to a t t r i b u t e
the  r e l a t i v e  success of the ISO phase  to any  one p a r t i c u l a r
cause , it is p l a u s i b l e  tha t  one or more of the differences

be tween  the T RAB and ISO phases  of the projec t 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
object ives and means and timelines for
achieving them. The TRAB phase , on accoun t

- 
S of an inability to obtain agreement from

• ATC and AFHRL , possessed no finally-
approved implementation plan .

S 

2) The PLATO authors were directed by an
experienced curriculum developer during
the ISD phase; during the TRAB phase , the
mana gers were nov ices In curr icu lum deve l-
opment , CBE , and management . Again this
would seem to be due to casual interest in
the service test from AFHRL an d ATC .

3) During the ISD phase , CBE materials were
developed in accordance with validated
instructional development procedures.
In t he ISD develo pment proce dure s th e
PLATO authors filled an important but
precisely circumscribed role . Under TRAB
management , the PLATO aut hors were respon-
sible for virtually every facet of CEE
lesson development . Moreover , lesson
development procedure s were left to the
discretion of individual authors .

That these di f f e r ences  ex iste d between the two phases
is a matter of fact. That one or more of them could explain

the str ik in g d i f f e r e n ce in outcomes between the two phases
appears to be a matter of common sense. In addition to

common sense , in te rv iews wi th serv ice test personnel  bolster
• the conclusion that these factors were important in deter-

m ining the relative success or failure of each phase.

- I 
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Forewor d
The fol low in g comments pa r t i a l ly fu l f ill a con t r ac tua l

obl igat ion between the Defense A d vance d Researc h Pro jects
A gency (ARPA) and the Computer—based Education Research Lab—

ora to ry  of the Un ivers i ty  of I l l ino is (CERL ) to prov id e a
c r i t i q u e  of repor t s  produced at the v a r i o u s  PLATO si tes sup—

• ported by ARPA. The comments supplement the communications

— exchanged between Chanute AFB ~id CERL during the course of

• a long and close working relatio .-~shi p. They are intended to

g ive  the reader a v iew of the projec t in the con tex t  of the
gener al p roblem of imp lementat ion of new in s t r u c t ional  tech-
nology as well as providing independent comments on histori-

cal and procedural matters. The comments are based on the

ex perience of the CERL staff in aiding the implementation

an d opera t ion of over 20 m il i t a ry  Com puter  Base d Ed ucat ion
(CBE ) sites , as well  as pro fess iona l  ex per t ise in the areas
of m ili t a ry  in s t r u c t ion , in s t r u c t ional  desi gn , an d ev alua-
tion .

We were ab le to p repa re  th is cr it iq ue because the A ir
Force Human Resour ces La bora tor y (AFHRL ) s ta f f  k in dly made
the ir report available to us in draft form . Unfortunately,

cont rac t  com p let ion dates are such that  pu b l icat ion of this
cr it iq ue must  be ma de before the f inal  vers ion  of the A FH R L
re port (Da l lman , DeLeo , Ma in , & G il lm an , 1977) will be

ava il ab le. Wh ile know in g t ha t  the comments we an d other
rev iewers have made may affect the final contents of the

• AFHRL report , t ime re qu irements  have force d us to base our
S. remarks on the draft version available in April , 1977.

- The re fo re , rea ders may ex pect to f in d that  some prob lems or
quest ions wh ich our cr iti que raises have been correcte d or
answere d in the final version. 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -• -
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The or gan iza t ion of this  cri t ique para l le l s  tha t of the
report; comments are offered section—by—section . In writing

the cr it ique , we have made the assumption that the reader has

a copy of the AFHRL report  in hand in or der to fol low 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 “cha pter ” is used to
denote the major sections identified by Roman numerals.

We have foun d the AFHRL report to be well—organized and
• : informative. It is an important contribution to the liter—

a tu re  on CBE and on the implemen ta t ion  of c u r r i c u l a r  innova-
tions. All of those who assisted in the implementation and

r e p o r t i n g  of the Chanu te  CBE p ro jec t  have  shown commendable
effort and professional expertise in meeting the problems of

t e s t ing  new technology in a r e a l i s t i c  t r a i n i n g  e n v i r o n m e n t .  
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• I. INTRODUCTION

Pro ject Genes is
The section titled “Project Genesis” is a brief but

- • 
accura te  summary  of the or igi n s of the service test at
Chanute. It should be noted , however , that in addition to

stat in g the broa d object ives for the serv ice test , the ARPA/

S 
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

in s t r u c t ional  mater ia ls on the PLATO system wh ic h woul d
duplicate the content of Chanute ’s General Purpose Vehicle

-; Course (GPVC). With identical content for that course avail-

able in both computer—based and conventionally—delivered

mo des , 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 e f fec t iveness , acce pt ance , incorporability (into

ongoing technical training) , and reliability ” coul d be inves-
tigated . For reasons described later in the report and in

this critique , that initial plan proved to be infeasible.

Responsibilities

The de l inea t ion of res pons ib il it ies for AF H RL an d ARPA

S 
provides a concise description of their roles. However , the

role of the Tra in in g Research  Appl icat ion s Branc h (TRAB ) is
character ized in the original Research Training Agreement as

the
“Techn i ca l  School OPR [O f f i c e  of P r i m a r y
R e s p o n s i b i l i t y]  for  c o o r d i n a t i o n  of the
ex perimental service test with ATC/XPT , AFHRL ,
ARPA , and the University of Illinois. This
office will monitor the research program by
d e v e l o p i n g  a programmed act ion  d i r e c t i v e  for  the

• duration of the three—year research agreement. ”

55
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Wh ile the full intent of this statement is not altogether

c lear , it seems to imply  a somew hat lar ger role than the
r e s p o n s i b i l i t y  ascr ibed to the TRAB in Chapter  I , i. e . ,  “to
e v a l u a t e  and document  the pro jec t  outcomes ” .

The difficulty in describing the TRAB ’s role is that
t he Chanute  servi ce test ac tua l l y  cons isted of three di s t inc t
“projects ” , wh ich are referred to throughout the report as

“phases ”. Since each phase had objectives and management

unl ike that  of the others , it is poss ible to th ink of th em as
different projects. The responsibilities outlined in this

section of Chapter I are true of the second projec t or Phase

• II; they do not necessarily describe the roles taken by the

var ious agencies an d un its (espec ia l ly  that of the TRAB )
d u r i n g  the other ph a s e s .  

-

• Also , while it is clear that it was ATC ’s responsibility

to provide manpower and facilities , it is appa ren t  from the
d i scuss ion  in Ch a pter II unde r  the h e a d i n g  “Se lec t ing  an
E v a l u a t i o n  Para d igm ” (as well as the experience of CERL) that

ATC had a larger policy—making role.

Pro ject Personnel
Except that it fails to mention the participation of’

mem bers of the instructional systems development (ISD) team

dur ing Phase II , the descri pt ion  of the service  test staf fin g
is correct. All of the personnel described in this section

did contr ibute to the project , but they were not all  present
simultaneously or throughout its duration.

Sco pe of Develo pment
• The develo pm~ nt described in this section was that of
S Phase II of the ser-~ice test. Phases I and III are described

separately in Chapter II. 
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II. BACKGROUND

• PLATO System Description

The desc”iption of the PLATO system is brief , but accu-
rate . Readers wishing a more complete background may refer

to the art icle by Smith and Sherwood (1976) or the bibliogra—
phy by Lyman (1977).

H istor i ca l Pers pect ive
Phase I. The discussion of the events of Phase I is a

highly abbreviated description of the activities and dec i-

sions of this period. Some additional information is

provided in the following comments.

The first implementation plan for the service test (con-

ta ined in the ARPA/AFHRL/ATC research agreement) called for

t he com par ison of CBE ins t ruc t ional  mater ials with conven-
tional materials already in use in the GPVC. Hence the

personnel  ex pecte d to develo p the CBE mater ials , i.e., the
aut hors , were selected from among the GPVC instructors. As

i ndic ate d in the AFHRL re port , 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 mater ials. They received their initial training in

the use of the TUTOR lan guage at CERL in the Fall of 1972.

S The TUT OR worksho p they a t ten ded was the f i r s t  of several
con ducte d by the M il itar y Tra in i n g Centers  (MTC ) grou p of
CERL for the ARPA—su pported PLATO projects . For a descrip—

• tion and evaluation of the MTC TUTOR course , see the re por t
by Francis (1976b).

• As indicated by the report authors , the lesson develo p—

ment efforts during Phase I were exploratory and served to

allow the Chanute authors to ex pand their skills and develop

I
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-
S the ir interests. Compared to Phase II lessons , those w r i t t e n

in Phase I ex ploited system capabilities much further in

terms of their wider use of computer—generated questions ,

individualization via feedback and branching, an d an imate d

gra phics. Each of the Phase I lessons was considered by the

staff to be a mini—experiment in CBE; each was thought to

invest igate the use of one or more of the fea tures  descri bed
above. Developed by persons with little or no experience in

• ins t ru ct ional des ign or CBE , these lessons were writte n with

i d i o s y n c r a t i c  i n s t r u c t i o n a l  s t r a t eg ies  and o f ten  f a i l e d  to
rep resen t  the e d u c a t i o n a l  concept or CBE f e a t u r e  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” , an d the fact  that these aut hors were
highly inexperienced , one can eas ily construct  an ima ge of
the result ing lessons. Nevertheless , ex per ience was gained
in the areas of lesson des ig n an d pro grammin g an d a num ber
of lessons were developed , many of wh ich were later modified

for use in operational training during Phase II.

There were a number of problems and frustrations during

Phase I which ham pered the productivity of the project. In

addition to the constraints mentioned by the report authors

( e . g . ,  de lays  in equ ipment  del iv e ry ,  com puter  memory short-
ages , system u n r e l i a b i l i t y ,  changes  in and lack of documen —

• tat ion of the TUTOR language), there  were several  m a n a g e m e n t
and environmental problems which interfered with the goals

of the service test. These included the lack of commitment

on the part of certain operationally—oriented per~~ nne l  to
the test’s ex ploratory nature , tu rnover  an d inex per ience
among management  personnel , and the lack of an approved

im plementation plan . These latter problems are discussed in

detail in the chapter by Flimwich (1977a).
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By earl y 197k it was apparent that the CRE lessons

d ev eloped to re pl ac e selec te d classroom lectures  in the GPVC
did not re presen t  the most e f f ec t ive app li ca t ion  of the PLATO
medium . This , p lus the fac t  tha t  stu dent  f low th rou gh the
G PVC was to dro p d r a s t i ca l l y ,  led to a su ggest ion tha t CR E
be im plemente d in the comm on are a of four  Spec ial Pur pose
Vehicle Courses (SPVC). Not only was it hoped that the

existing 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. Finally, since the SPV course s were abou t to un der go
a sys temat ic rev ision , it would be a simple matter to inte-

grate PLATO as a primary instructional medium , hence simpli-

fying many implementation and evaluation problems.

The su ggest ion to sh i f t  CBE d eve lopment  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 19714. However , more th an just
a shift in target courses was decided . There was also a

sh if t  in the gen eral  or ien ta t ion of the project from an
S ex ploratory research focus to one of integrating PLATO into

operational training. This was to be accomplished by assign-

ing the authoring staff to the supervision of the 3340th

Techn ical Training Group ’s ISD team . The May 19714 project

• rev iew marked the transition from Phase I to Phase II and

hence was an important turning point in the test’s history.

Addi t iona l  data on Phase I , the  f i r s t  22 months  of the
servi ce test , would have been useful . Some data are pre—

sented 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 exten ded
discussion of early maragement problem s 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 re port is
• its tracking of author attitudes and morale through early

serv ice test events . 
•

Phase II. This section gives a brief overview of some

of the activ ities and outcomes of the service test’s secon d
• phase. The brevity is 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

conceived as a way to utilize surplus authoring time avail—
S able during the validation period for the Phase II lessons.

The contract period with ARPA ended on September 30, 1 975 ,

but  was extended until June 30, 1 976 , to allow t ime for  fur-
ther  a n a l y s i s  of Phase II e v a l u a t i o n  data and the comple t i on
of the Phase III studies. The revised management plan under

wh ich Phase III was begun was thought by CBE experts from

CERL to be over ly  am bi t ious thoug h feas ib le in its ma in
intent. The management of this portion of the project was

as uns t ruc tu red  as that  of Ph ase I , but the exodus of trained
PLATO authors was itself sufficient to make the objectives

una ttainable. A detailed summary of the staffing problems

of the service test may be found in the chapter by Ilimwich

(1977a).

Althou gh never officially described as such , a four t h
service test phase was funded by ATC . Running from

J u l y  1 , 1 976 , to September 30, 1 976 , it was intended to
allow additional time to collec t data on the cost saving

contri butions 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.,

rbove and beyond those due to group—pacing), to determine

the benefit from on— line testing , and to determine the max—

— — - - - 5 5  - 55 •~~~~~~•55•__~~~~~~ S.•~~~S _ 5 s - S  — —- S~~~~~~~~ - 55 ~~
• ••

~~~ •~~~~~• —-



71

imum student load that could be handled with Chanute ’s com—

• plement of 30 PLATO IV terminals. To answer this last ques-

t ion , the SPV C lessons were used as re pla cement s for a num ber
of the lec tures  in the GPV C in or d er to increase  the total
stu d ent f low th rou gh the mater ials .  The resul t s  of these
“Phase IV” stu di es are re por te d in an un pub l ishe d manus c r ipt

S pre pare d by the former  ch ief of Chanute ’s Training Research

Applications Branch . These results are not discussed in the

AFHRL report.

I n s t r u ct ional  Sett ing
The “instructional setting ” section of the report deals

w i th the re la tionsh ip amon g the four  tar get courses , the

m a n n e r  in which the courses were chan ged as a resu l t  of the
— ISD team ’s redes ig n of the curr iculum , the basic student

pe r f o r m a n c e  indi ces tha t  were mea sure d , and the general

nature of the material selected for CBE development. This

in f o r m a t ion is fun d a m e n t a l to an un derst andi ng of the Ph ase
II e f f o r t  an d , cons id er in g the sm all amount  of space
a l l o t t ed , it is presented with admirable clarity. To facil-

i t a te  inte r pr eta t ion of l a te r  sect ions , a few of the more
i m p o r t a n t  po in t s  deserve  special  a t t e n t i o n .  They a re  high-
l i gh ted  in the f o l l o w i n g  commen t s .

One of the most b asic chan ges resu l t in g f rom the ISD
re des ign of the courses is tha t  classes pro gressed throu gh

the  r ev i sed  ve r s ions  at the ra te  of the i r  slowest members
( i . e . ,  g r o u p — p a c i n g  was u s e d ) .  If a class were he te rogeneous
in prev ious back g roun d an d learn ing rate (the usual  case
s ince hom ogeneous grou p in g was not attem pte d) , the f a s t e r
students were assigned supplemental material to keep them

occu pied . Thus , the chan ge to group—pacing allowed more

flexible scheduling than was possible in the conventional

courses , but it did not provide optimum pacing for all stu—

LLi — . - 
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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 approac h could not •be implemented because of a

shortage of la bora to ry  equ ipment  an d because the bulk  of the
instruction in the specialty shreds was presented via lee—

S 
tures. To develop individualized instruction to replace the

lec tures  was tho ught to have requ ire d more e f fo r t  than coul d
be just if ie d by the relat ivel y small stu dent f low throu gh the
individual shreds and the expense of the additional laboratory

equipment that would be needed .

Another change affecting the instructional efficiency of

the rev ised common course segment relative to that of the

convent ional version was the introduction of the “Block X”

concept. The effective length of the courses was shortened

by assi gn ing a num ber of to pics to be stu d ied indi vi dua l l y as
homework. It is our understanding that much of this material

had been presented during class time for the “convent ional”

common course segment. In comparing the two versions ,

t h e r e f o r e , it should be noted that the revised segment had

less content than did the conventional version.

The reversal in proportions of time spent on “knowledge ”
an d l abora to ry  tasks was due bot h to decrease d emphas is on
the knowledge areas and an increased emphasis on the perform-

ance skills taught in the courses. These shifts in emphasis

came as a resul t  of the job ana lys is con ducte d by the ISD
team as the initial step in development. A second factor was

that the lock—step pacing in the conventional version had

allowed more “slack” in the schedulin g 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.

S Another item that should be noted is that the content of

• the block exams for the revised common course segment dif-

fered from those used in the conventional version . Because

LL, 
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of shi f t in g em phases in the content  of the f i r s t  four blocks
o f the courses , the block exams used in the conventional ver-
sion were not valid for use in the revised segment. It is

not possible , t he r e fo re , to com pare di rect ly the blo ck exam
pe r fo rmance  between stu dents t ak in g the convent ional an d
rev ised versions. Although the tests generally measure

• similar topics , t he ir covera ge is suff ic ie n t l y  di f f e r en t  to
keep them from being parallel .

This section of the AFHRL report gives only a brief

description of the CBE lessons produced during Phase II. A

more thorou gh pr esen ta t ion is ava i la b le in the re port  by
• Kiecka (1977a) which gives a detailed discussion of eight

Phase II lessons selected by an AFHRL evaluator. Each les-

son was rev iewed in depth and the resu l t in g comments  were
synt hes ized to give an overa l l  descr ipt ion an d assessm ent
of the lessons reviewed . The Klecka report was used as a

resource and database for Chapter VI of the AFHRL report.

Selecting an Evaluation Paradigm

It is commendable that those who planned the PLFHRL eval-

uation systematically attempted to collec t data on the infor—

mat ion nee d s an d pr ior it ies of the several  agenc ies connecte d

with the Chanute service test (i.e., the various audiences

for the evaluat ion report). The result of this effort was

the assign ing of highest priority to those areas of greatest

interest  to ATC , the agency which would have to make deci-

sions regarding support for future appl ications c-sf CBE in

Air Force training.

In view of’ ATC ’s re qu irements  for data on wh ich to base
decisions , the eva lua to r s  chose to con duct a com pa ra t ive
evaluation rather than a more generalizable “evaluat ion—as—

research” approac h as might be suggested by Cronbach (1963).

A comparative evaluation usually seeks to provide data for 
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select ion of one of the speci f ic pro d ucts bein g ev alua te d ,

but confounding of subject—matter , student population , and
• 

S instructional design variables with the media used for

ins t ruc t ion woul d lim it the general iza bi l it y of a sin g le
comparative study. Recognizing these problems , the  a u t h o r s
of the AFHRL report have made an effort to identify them for

t he rea der an d to prov id e s u f f i c i e n t  i n f o r m a t i o n  so tha t
t h e i r  f i n d i n g s  can be combined wi th  r esu l t s  ob ta ined  else—
where. By p r o v i d i n g  ample de sc r ip t i on  of the c o n s t r a i n t s
un d er whic h the data were collected , the au thors  ena b le
int erested rea ders to d raw upon these resul t s  an d others to
state generalizations and hypotheses for further investiga—

• I tion.
S Although no explicit rationale is given for includ—

S ing the summary of CBE e f f e c t i v e n e s s  stu di es , it is appa r e n t
t hat one pur pose is to hig hl ight an issue in eva lu at ion
design found in several of the studies cited . Namely , when
CBE or other self— paced media are compared with conventional

cl assroom p resen ta t ions , the time savings typically enjoyed

by the CBE grou ps can not be a t t r i bute d ent irel y to the
effects of CBE . Suc h savings might be due merely to the

fact that self—pacing or group—pacing has been employed

rather than to any unique CBE characteristics. Since CHE was

to be compared with a conventional lock—stepped presentation

fo rmat  in the Chanu te  service  test , the quest ion of how to
isolate CBE’s uni que contribution was an important one in the

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 Cha pter III), but the lack of non—CBE (i.e.,

off—line ) self—paced materials made it impossible to imple—

ment on a lar ger scale.
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An other app a ren t  reason for ci t in g CBE e f f e c t iveness
• studies was to summarize their findings as background for

t he resul t s  ob ta ine d in the Ch anu te serv ice test . A stu dy

of particular interest was that conducted by the U .  S. Army

Or d nance  Cent er an d School (De pt of the Arm y , 1 975 ). It
:nvolved a comparison of the time required to achieve a pre—

set cr iterion of mastery for each of a series of CBE lessons

and for a parallel series of lessons presented on conven—
S. tional self—paced media. The project staff reported time

sav ings in favor of CBE in most of the lesson—by—lesson com-

par isons (De pt of the A r m y ,  1 975 , p. C—14), but an independent

ex am in at ion of the data an d ana lys is pro ced ures  reveale d

d i f f icu lt ies tha t  ma ke some of the resu l t s  equ ivocal (Avner
an d Misselt , 1977). Avner and Misselt do conclude , however ,

that the Army project’s conclusions with regard to educa-.

tional effcctiveness of CBE are generally supported by the

available data. Related reports by Himwich (1977b) and

Call—Himwich (1977 ) discuss the implementation and management

of the Army projec t and give a critical appraisal of the CBE

lessons that were developed .

Ov e r a l l  Metho dolo gy
Conditions. The description of the training conditions

or “treatments ” which were established for comparison pur-

poses is f a c t u a l l y cor rec t  a l thou gh it ma y be too br ief  to
- gi ve a clear  un d ers tan di n g of th e way in whi ch t hey were

implemented . It is important to emphasize that the ISD

rev ision 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 the

rema ining blocks of each shred . The revisions to the common

• course segment were more extensive in that all lectures were

replace d by PLATO lessons and other self—paced media , but the
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c o n t e n t s  of the “shre d areas ” (i.e., the b loc ks of eac h

course fo l lowin g the common course segment ) were also chan ged
to ref lect the revise d course goal s (esta b l ishe d by the ISD
te am in the ir anal ysis of job re qu i r emen t s ) . The only use of
PLATO in the shre d areas was in the admin is t ra t ion an d scor-
ing of block exams ; no CBE lessons were used .

The revision of the shred areas was conducted concur-

rentl y with that of the common course segment. The B shred

rev ision was com plete d f i r s t  (note that accor di n g to Fig ure 2
in Cha pter II , the B shred had the fewest blocks) so opera—

t iona l tr ials of the rev ised vers ion coul d begin 1 5 Ja n  1 975 .
The D shre d rev ision was the next  to be com p lete d w ith the
first trial class starting on 13 March 1975. The C shred was

ready for its first class by 22 May 1975 , whi le  the A shre d
— (the longest  accor di n g to Figure 2) was not com pletel y

rev ised until 13 June 1975 .
It was th is sta ggere d com plet ion sche d ule that d ef ine d

the treatment conditions. Because the A shred revision was

the last to be com plete d , c lasses en te r ing  that  course
between January and June of 1 975 were given the conventional

vers ion of the curriculum . These classes were the only ones

assigned to the NP (conventional) condition. Classes enter—

ing the C and D shreds between January 1975 and the time that

the shre d area r ev i s ion s were comp lete were assig ne d to the
CP condition. The PB - condition was mad e up of the B shred

c lasses an d those classes enter in g the ot her shre d s a f t e r
the ir respective revisions had been completed . The BL con-

di t ion inc lu d ed cl asses from a l l  fou r  shre d s wh ic h , of
course , rece ive d co n v e n t ional  t r a i n ing dur ing the comm on
course segment as well as the shred areas.

Because of the confoun ding between shred assignment and -

c o n d i t i o n  ( e . g . ,  NP cons isted only  of A shre d stu dents),
int erp r e t a t ion of the resul ts rests  on the assum pt ion tha t

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
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F’
t he r e  were no cons i s ten t  di f f e r e n c e s  amon g the shr ed s in
t erms of stu d ent  apt itu de , t each in g abi l i t y of i n s t r u c tors ,
an d other factors likely to affect performance. The fact

that the treatment conditions were defined in this way ,

r ather than by ran dom ass ig nment  or some ot her form of con-
t ro l , is a threat to the internal validity of the design

(Campbell & Stanley, 1963). However , it exemplifies 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 indicated by the authors , the

dif fer in g sam ple sizes were due ent ire ly  to the sta ggere d

implementation of the ISD revisions to the various shreds.

This is one area in which the constraints placed on the

e v a l u a t ion by the opera t io na l or ien ta t ion of the serv ice test
were particularly severe. If it had been possible for the

ev alua tor s to cont ro l the ra te  of im plementat ion , more un i-
form sample sizes could have been obtained .

In general , overall sample sizes are judged to be suf—

ficient to provide s t a t i s t i c a l  tests of s u f f i c i e n t  power to
de tect the ma jor effe cts l ikely to be of inte res t  in instruc-
tional settings. Detailed power analyses are given for indi-

vidual comparisons later in this critique. The probability
S 

of d etect in g t r u e  di f f e r e n c e s  of at le ast one stan d ar d de~ i—
at ion between means  for the ma jor grou ps (PB ,CP ,NP , and BL)

was at least .95 (for an alph a level of .05). The prrobabi l—

S 
i ty  of d etect in g smal le r  di f f e r ences  l ikel y to be of research
inte res t  is , however , quite small (no higher than .56 for any

com parison involving the NP group in detecting a true dif—

ference of at least .5 standard deviations , again with alpha

of . 0 5) .
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III. INSTRUCTIONAL EFFECTIVENESS

- 

-- - When the agencies most closely involved with the service

test wer e su rveye d regar di n g the ir pr ior it ies for the evalu-
at ion , the  ques t ion  of in s t r u ct iona l  e f fec t iveness  was seen

- 

to be of prime importance. It is not an easy question to

answer—— given the constraints arising from the “operational”

or ientation of Phase Il——but those persons responsible for
- - 

~~
- the eva luat ion have demons t ra te d cons id era b le r e sou rce fu lne s s

in dealing with the problem . Chapter III gives a well organ-

ized and informative account of the various data collection

p ro cedures  an d ana lyses use d in add ress i n g the in s t r u c t ional
- 

- 

effectiveness issue .

Special Purpose Vehicle Course

Special purpose vehicle course procedures. This section

gives a concise description of the variables measured and

the procedures used in data collection. No further comment

is needed .

Block exam scores. As mentioned in an earlier section

of this critique , th e blo ck exam s in the common course  seg-
ment  an d the shre d areas ha d to be rev ised to r e f l ec t  sco pe
and depth—of—content changes resulting from the ISD effort.

On ce the rev ised courses were f u l l y im p lemente d , a l l s tu d ent s
rece ived the same in s t r u c t ion dur in g the four  bloc ks of the
common course segment  an d were tested us in g the rev ised b loc k
exam s. During the period when the evaluation data were co l-

lected , however , o n ly  the stu dents  in the PB con di t i on  were
given the revised exams—— students in the NP and CP conditions

took the or iginal (unrevised) versions. It is for this rea—
son that the PB cond ition could not be included in the analy—

-

• 

ses of var iance summarized in Table 3. 
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A comment is in order regarding the use of ANOVA to

perform se par ate u n i v a r iate anal yses for each of the four
block exams. Unless the variables (e.g., the block exams)

a re  ind epen d ent  of each other , it is inadvisable to conduct

separate univariate hypotheses tests for each of several var—

iables measured on the same set of subjects. Another pos—
s ibl e anal ysi s in such cases is mu lt ivar iate ana lysis of var-

- - I iance (MANOVA ) (see Tatsu oka , 1971). If the comparisons had

- 
been independent and if group sizes had been roughly equal —

(with the same total sample size), the tests woul d have  ha d
the power to dete ct a mo d erate e f fec t  (one accoun t in g for
5.88% of population variance) with probability of at least

.96 .

A final comment on the reporting of the block exam

- - I resu lts is tha t  no i n f o r m a t ion regar d in g the rel iab il it ies
of these exams is provided . At a minim um , it woul d have been
useful to have reported the number of items on each exam

alon g w ith the means  an d stan d ar d devia t ions gi ven in Ta bl e
2. With this additional information , 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 im po rt a n t  var ia b le in assessing the
e f f ic iency of the ISD rev isions , but it does not di re ctl y
measure their effectiveness. Presumably it is an indirect

measure , however , b ecau se stu dents woul d not pro gress from
block to block if their instruction were so ineffective as to

prevent them from passing the block exams.

Time savings due to the course revisions were computed

by con par in g mean com plet ion t imes un d er the rev ise d course
with the baseline completion times under the original course .

Com par isons were ma de w ith in each shre d for the common course
segment (which included 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 Ta b le 14 in the AFHRL re port  that t ime was
saved in each of the common course segment  blocks , but that
some shred area blocks took longer to complete under the ISD

rev ision than under the baseline version. This latter obser-

vat ion reflects the ISD redistribution of course content in

some of the shred area blocks——some blocks were shortened
• wh ile others were lengthened .

5- 

- 
Table 5 in the report presents the mean hours saved per

b lock an d the percenta ge of the basel ine com plet ion 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 basel ine  t ime was save d in the ISD rev i s ion.
It should be recalled from earlier discussion that some of

I 

i
t his time savin gs is due to mov in g some content  items to
Block X (home study) an d much of the remain der is due to the
introduction of group—pacing to replace lock—step pacing.

It may also be that the use of PLATO contributed to this

overa l l  t ime sav ings  by s av ing  some t ime above and beyond
t h a t  expected by d e l i v e r i n g  the same i n s t r u c t i o n  w i t h  o ther  -

self— paced media. Additional discussion of this point is

given in Chapter IV.

Eliminations. It was reasonable to plan to examine the

f re quency of aca d emic el im i n a t ions in the var ious t r ea tmen t
con d it ions , but , as state d , there were so few eliminations

during the evaluation period that analysis was unnecessary.

Washbacks. No further comment is needed .

Absenteeism. The number of absences is another of the

course parameters which is easily measured and which permits

com parisons among the various conditions. Its 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 m ight more appropri—

atel y have been discussed in Chapter V along with the other
— indices of instructional Impact.

-~~~~~~~~~ _ - -  - - - - --~~~~~~~~~~~~~~~~~- - - ~~~~~~~~~~~~~~-- -55—~~~~~ - --~~~~~~~~~ . --- --- -• - - 



The ab sentee d ata were ana lyze d by the Ch i - square  test
for independence. The total number of absences and the mean

num ber of non—absences were compared across conditions in a

ser ies of two—way  c l a s s i f i c a t i o n  t ab l e s .  U n f o r t u n a t e l y ,  the
discussion of how the mean number of non—absences was corn—

- - pute d is gi ven in too l i t t l e  deta il for us to eva lua t e  its
7 logic. Without additional information , we are una ble to ver-

i fy  the correctness  of the pro ced ure or the accuracy  of the
results.

Re gar d less of the out comes of the anal yses of ab sentee
f r e quenc ies , the supplemental ANOVA on number of hours absent

seems to have been conducted appropriately. No significant

differences among the conditions were found on this measure.

Special individualized assistance. While the extended
- 

- median test is applicable in the case described , use of
Scheffé ’s mult iple—comparisons approac h would have permitted

• the post hoc conclusion (that the CP students were given more

assistance) to have been made explicitly rather than as a

qualitative observation.

S t~ield evaluation. The first ob servation likely to be

ma de in a careful reading of this section is that there is a

discrepancy between the number of NP students purpo rtedly

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

were om itted 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 tha t  these stu d ent s have  been inclu ded in the NP sam ple.
The discussion of the analyses of the field evaluation

ratings data is fairl y complete , and the analyses seem appro—
-

• 

priate for the available data. The major finding was that

there were no significant differences among the conditions

- 

S
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w ith regar d to the over all per fo rmance  r at ings an d a der ived
— score based on the ratings for the 33 individual target

tasks . A supplemental analysis showed that supervisor rat—

ings on four of these tasks were significantly related to the

overa l l  per formance  r a t i ng  for  those stu dents whose duty
assignments were at the apprentice level .

Discussion of course effectiveness. The discussion in

th is section add resses the quest ion of whether  or not the two
PLATO—us ing 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-

si dere d to be “ef fec t ive ” if they fare as well as the NP and
BL con d it ions on the var ious in di ces of course effect iveness
that were reported. Accepting this premise assumes that such -

measures as num ber of washbacks , ra te  of absentee ism , hours
of SIA t ime , an d in s t r u c tor r a t i n gs in the f iel d are  adequate
indicators of effectiveness. While most of these measures

are vali d for the desired purpose , man y of them are insensi—

tive (in comparison to tests) and are of limited value in

discriminating among treatment conditions. Because the PB

common course segment block exams were different from those

taken by the other grou ps , the y coul d not be use d for com par-
ative purposes. Fortunately, the CP grou p took the same -

block exams as did the NP and BL groups so that a more sensi-

tive measure of CP condition effectiveness was available.

I n f e r r i n g f rom t he pa t t e rn  of resul ts  on the set of’
relatively insensitive indicators described above , the
au thors  conclude d tha t  the PB con di t ion was at least as
effective as the NP and BL conditions. Likewise , the y con-
c lu ded tha t  the CP con di t ion was “e f f e c t iv e ”——accord ing to

the criter ion described above——because it fared as well on

the various measures (including the block exams) as did the

NP and BL conditions. 
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Alt hou gh the di scussion in th is sect ion of the re port
a ppears to us to be accu ra t e , it suffers from lack of clar—

ity. Furthermore , the arguments do not seem convincing. We

bel ieve that muc h of t h i s  prob lem stem s from the fact  that
the au thors  chose not to present  the resul ts  foun d w ith
another measure——the special topical test. Because we feel

it prov id es addi t ional  ins ight into the quest ion of course
e ffect iveness , 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 data

anal ysts in assisting with the service test.

A speci al to pical test was cons t ruc ted by t he serv ice
test evaluat ion team for the purpose of attempting to isolate

the  e f fec t s  of the PLATO system from those of the ot her
changes m ade during the ISD redesign of the curriculum . This

topical test——mentioned briefly in the report under the head—
S ing “PLATO System Effectiveness ”——consisted of 30 items test—

- 
• 

ing mater ial covere d in the CBE lessons an d 20 items over
topics presented by other media. The original intent of the

evaluators was to com pare 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 e f f ec t s  above an d beyon d those of the other “ISD
inf luences ” . Because of excessive item difficulty and other

techn ical pro b lems , however , the PLATO item and non— PLATO

S item sub—scores were highly unreliable (coefficient alpha

rel iabilities of .55 and .38, res pect ively ) an d these resu l t s
were  not re porte d (see sec t ion on “PLATO System

Effectiveness ”).

Wh ile it is appropriate that the sub—score results were

om itted from the report , a second set of analyses based on S

the somewhat more rel iable total scores (i.e., the  sum of the 

-——5- ~~~~~~~~~~~~~~~~ - 5~~~~~~~~~~~~~~~
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-: PLATO and non—PLATO item sub—scores) gives valuable informa—

tion on the question of course effectiveness , the quest ion 
-

addressed in this section. The reliability of the total

scores falls short of what would be desirable for most pur—

poses (coefficient alpha = .65), but , if interpreted cau—

-: tious].y, the results can be used as a check on findings

obtained with other measures.

The special topical test was actually administered three

times durin g the flow of the course——once as a pretest , on ce
at the conclus ion 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 corn—

pare the treatment groups at each of these three points in

t ime , but for the present purpose it is sufficient to con—
sider only the pretest an d posttest 1.

There were no sign if icant  di f f e rences  amon g the grou ps
on the pretest (F(2 ,145)= .14314, p= .6149), an in di cat ion that
they were homogeneous with regard to initial knowledge of the

topics covered . As can be seen from Table 1 (in this cri-

tique) , the NP grou p had the smallest mean pe r fo rmanc e  on
posttest 1.

Table 1
Grou p Means and Standard Deviations

on Posttest 1 Total Scores

S Group Mean Standard n
Dev iat ion

P8 28.111 14.696 81

- 

- 

CP 28.727 5.398 44

NP 23.565 4.995 23
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A one—way fixed—effects ANOVA on posttest 1 total scores
is summarized in Table 2. The effect underlying the signifi—

- 

- cant F statistic accounts for 11.2% of total sample variance.
- - The power of th is test to detect an ef fect of modera te  size

(account ing for 5.88% of population variance) is only about
.76, so a smaller effect might easily have missed detection.

— Post hoc ana ly ses us in g the Scheff é metho d show the PB g rou p
per forman ce to be sig n i f icant l y hi gher than that  of the NP
group (p = .001). The CP group also had significantly higher
scores than the NP stu dents (~ < .0005), but the di f f e r ence
b etween the PB an d CP grou ps was not sign if icant  (p = .803)
an d is most l ikel y d ue to chance e f f ec t s .

Table 2
Summar y of ANOVA on Posttest  1 Total Scores

Sour ce d f MS F p

trtmnt 2 225.741 9.177 .0002

error 1145 24.598 —— ——
The special topical test results seem to Inc icate that

the  ISD—revised  course taken  by the PB s t u d e n t s  was more
effective than the original instruction on these topics. The
f ac t  that  the CP grou p also fa re d well relat ive to the NP
g rou p is d ue to the com b ine d e f fec t s  of the CBE mate r ials an d

supplementary discussions/review provided by the instructors.

It is interes t in g tha t  th is  su pp l ementa l  in s t r u c t ion did not
ra ise the scores of the CP students significantly above those

S 
of the PB grou p even though more training time was expended

S 5 

(see Table 4 in the report). It should be remembered that

coeffic ient alpha for the special topical test was only .65 ,
but , on the other han d , the ma jor effect of unreliability in

H I 
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ANOVA is to ob scure the di f f e r e n ces among t r ea tments  by
re duc in g stat ist ical power (for a di scussion of th is point ,
see Cochran , 1968; Misselt , 1977). It is important that sig-

n ificant differences were found in spite of’ such unre l iabi l-
ity. Although there may be other confounding factors (e.g.,

differing levels of experience/effectiveness among intructors

for the various conditions) which could account for these

resu l t s , they seem to add direct support for the conclusion

drawn in the report itself that the PLATO—using conditions

were  “at least” as instructionally effective as the non—

- 

- 

PLATO vers ions.

In add it ion to the authors ’ decision to base their dis-
cuss ion of course e f f e c t i v e n e s s  on what  we cons ider  to be
re la t ive l y insens it ive measures , another prob lem detra ct ing
f rom the clar it y of the presen ta t ion  is the ir ten dency to
intersperse discussion of “e f f i c ienc y” issues within the

con tex t  of the “e f fe ct iveness ” question. It is desirable to

com pare the e f f i c iency of the var ious t r ea tment  con d it ions
but it is im por tan t  not to confuse measures  of eff icienc y

(e.g., the complet ion t ime re qu ire d in the var ious b locks )
with those of effectiveness. With regard to instructional

efficiency, there  is am ple ev idence that  the rev isions did
reduce training time. This , after all , was the ma jor goal of
the ISD team . They d id not set out to teach more content or

- 

teach to a higher degree of mastery. Instead , t hey  a t tem pted

to make the common course segment instruction more efficient .

- 
- 

They apparently were successful in this effort.

S PLATO System Effectiveness

Procedures. The evaluat ion team attempted two proce—

dur-es for assessing the effectiveness of the PLATO system (as

used at Chanute) apart from the effects of other important

varia bles in the environment. The first of these , ment ione d 
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only briefly in the report , was a plan to use the sub—scores

on the special to pic al test to look for di f fe rences  in learn-
ing between the treatment groups on two sets of topics——those

covere d by PLATO lessons an d those tau ght us in g more conven-
tional media. Any differences among the groups on the non—

PLATO item sub—scores presumably were to be taken as evidence

of di f f e r e n t ial e f f e c t iven ess b etween the rev isions an d t he
or iginal instruction on these topics. If , for exam ple , the

PB group were to do no better than the NP group on the non—

PLAT O i te m su b test , it woul d have  been an in di cat ion that the
ISD pro cedural  chan ges in h e r e n t  in the PB con di t ion had no
special effect. If , meanwh ile , the PB group had done signi—

- 

- 

f icant l y bet ter  than  the NP grou p on the PLATO i tem su b test ,
- 

I 
it would have been taken as evidence that Chanute ’s use of
PLATO had e f f e c t s above an d b eyon d those of the rema in ing ISD -

influences . This pl an was not implemented because of the low

rel iability of the sub—scores (see discussion in the prev ious

section of this critique). However , even if the tests had

b een more c a r e f u l l y d evelo ped so as to have adequate  relia-
bility, it is not imme d iat ely clear that  it woul d hav e been
poss ib le to se para te  the e f fec t s  of PLATO from those of the
other environmental chan ges using the plan outlined above.

The secon d proce d ure use d in at tem pt in g to determ ine the
effects of the PLATO system (i.e., wh ile con t ro l l i n g other

k variables) was a special comparison between a group studying

four of the PLATO lessons and a group given four programmed

texts over the same set of topics. Because the programmed

texts used electrostatic copies of screen displays (or

S 
f r ames ) from the PLATO lessons , the extr aneous e f f ec t s  of

S S su bject mat te r  an d lesson s t ra teg y were control led  (Salomon &
Cla rk , 1977). The comparisons were based on end—of—lesson

test scores and the time required to complete the lessons.

The stu dents stud yi ng the programmed text  vers ions were also

_ _ _ _ _ _ _  _
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- asked to s ta te  the ir preference  between pro gramme d texts  an d

- 
PLATO (they had used PLATO to study other topics).

- 
The discussion of these procedures is clear and concise , but

- i t woul d have been use ful to add some desc r ip t ion  of the
- - d ata collect ion pro ced ures an d some assessmen t of the
- rel iabi l ity  of the measures  use d (inclu di n g t he com plet ion

- time measurements).

- ~- Results. No significant differences in lesson test per—

- 

-
~ formance  were fo un d between the PLATO an d Pro g ramm e d Text

(PT) comparison groups . One concern to be noted is that the

- tests used were originally designed to be criterion refer—

- enced tests. Because criterion referenced tests tend to give

- 
- a “ce il in g” effect and have low variances , they are generally

not  very  su ita ble for com par ison pur poses (Po ph am , 1971).

Even so , a more senst it ive measure coul d have been ob ta ine d
by summing the item scores on the four lesson tests to give

a single overall score.

In the absence of information about the reliability

of the com ple t ion t ime data , l i t tle can be sa id about the
results obtained . It is important , of course , t hat the
PLATO grou p had fewer individual failures and that the PT

group indicated a preference to studying lessons on PLATO.

Discuss ion of comparison findings. The discussion in
this section is ca”efully reasoned and accurate . The conclu—

sion that the PLATO lessons were more instructionally effec—
I; t ive than the ir PT counter par t s  seems just ified by the d ataF presented . The caution about overgeneralization of these

4 r e s u l t s  is an app ro pr iate one , however .

PLATO Courseware
Procedures. As indicated by the report authors , there

were insufficient resources to develop parallel non—PLATO

instruction on each of the topics targeted for CBE . Since no

-------5— . _!t~~~~~~~~_ —5 — 5 - -
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other lesson mate r ials cover in g the app ro pr ia te content  were
available , it was im poss ib le to do a com par at i ve  eva lu a~- ion
on a lesson—by—lesson basis. The alternative was to deter—

m ine the ex tent  to whi ch each lesson was capa b le of br in gi n g
students to a pre—determined level of performance.

Once a lesson was shown to have been effective instruc—

t ion for a su i ta bl e v al id at ion sam ple , it was said to be

“val idated” . The proportion of students passing each les—
- son ’s Master Val id ati on Exam (MVE ) was mon itore d cont inuous l y

- 

-

~ during the evaluation of Phase II. When a validation attempt

failed (i.e., more than 10% of a 20—30 student sample failed
to pass the MVE ), the lesson was rev ised in the hope of mak—

ing it more effective. Once a validation attempt was suc—
cess fu l , no more rev isions were made (this procedure was

b ased on the prem ise that lessons shoul d be develo ped as
“lean ” as possible initially , then making only those addi-

tions which are necessary for them to validate).

A chec k on the “app ro pr iateness ” of the dec ision to con-
si der a lesson as hav in g val id ate d was ma d e by mon itor in g
“post validation ” failure rates. If the failure rate was too

high (greater than 20%), the lesson was to be rev ised an d

subjected to new validation trials. Failure rates between 10

an d 20% were an indication that a lesson should be monitored

carefu lly. Only if no more than 10% of the post validation

stu dents  fa il ed the MVE was  the lesson cons id ere d to be
instructionally stable.

Results. The fact that four lessons definitely needed

rev ision and eight others may have needed to be reworked

i n di cates tha t  the or igi na l  va l i d at ion cr iter ion was too
len ient. That a systematic validation procedure was followed

at al l is ce r t a i n ly  commen d ab le , but the procedure  use d seems
arbitrary and intuitively based. A more scientific valida-

tion procedure has been developed by Tatsuoka (1977). It

~
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applies a Bayesian statistical model to the data from a val i-
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 predictions. A comparison of
Chanute ’s validation approach and the proposed alternative is
given In the report by Tatsuoka (1977). Tatsuoka ’s report
also discusses the shortcomings of defining “val idation ” in
terms of test scores; a 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-
v a n t  to the topic  of i n s t r u c t i o n a l  e f f i c i e n c y  than it is to
i n s t r u c t i o n a l  e f f e c t i v e n e s s .  In any  event , however , the
s t a t emen t  that  further time savings could be realized from a
self—paced course structure is quite justified .

Discussion of lesson performance r~sults. The discus—
sion in this section is well—stated and complete . No further
comments are needed .

Instructional Effectiveness Conclusions
The major conclusion regarding effectiveness is that

the PLATO lessons and other materials and procedures intr o-
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 of 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 strategies or the standardization
of instruction , but it is likely that these accoun t for some
of the efficiency advantages

.r
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IV. COST FACTORS

This chapter demonstrates the difficulties of determin-

ing true operating costs In realistic operating environments.

Actual instructional sett ings are rarely com pose d of ind epen-
dent accounting units. Thus it is usually necessary to infe r

costs as some f r a c t i o n  of a total  wh ich  i n c l u d e s  the expenses
of u n r e l a t e d  a c t i v i t i e s .  Exper imental operat ions also are
r a r e l y  able to make use of the s a v i n g s  that  would  acc rue  from

• s a t u r a t i o n — u s e  of d e l i v e r y  f a c i l i t i e s .  Under  experimental

con d it ions , there is a need to provide suff ic ient unsche duled
resour ces to perm it ex p loitat ion of research opportun it ies
which are discovered during a project. In a “product ion ”
setting, all available resources would be fully utilized with

the result that costs would be share d by more users , and

cost— per—unit—instruction would be decreased .

Instead of fol lowing the hea d ings and format of Cha pter
IV , in wh ich all costs are se parately cate gorized , this sec-
tion of the crit ique converts presentation costs into a sin-

gle form for ease in gaining an overview.

• Us ing industry stan dards , costs ma y be determ ined on an
annual bas is by assumin g electron ics har dware to have a seven
year li fe span , classroom improvements to have a ten year
li fe span , and interest costs to the Government to be 7%. We
then find the total capital expenditures of $191 ,688 have an
impute d annual cost of $35 ,568 per year , the $14 ,803 spent for

fac ilities preparation have an annual cost of $6811 , 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

term inal of $14,206 per year (with 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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Since less than 1 % of the annua l  cost of term inal  oper-
ation is a function of operating time (e.g., the cost of
e l e c t r i c i t y  for operat in g the t e rmina l ), the cost per hour of
a term inal could be lowered substantially by higher utiliza-

tion rates. The average weekly use of the term inals was less

than  25 hours , a f igure that  could have  been dou b led with
m o d e r a t e  ease in a f u l l — s c a l e  t r a i n i n g  s i t u a t i o n .  The h o u r l y
t e r m i n a l  cost is of i n t e res t  because  it is t h i s  f i g u r e  w h i c h
determines whether a savings in training time from use of CBE

is s u f f i c i e n t  to make use of CBE c o s t— e f f e c t i v e .
Based on the es t imated  s tuden t  t ime s a v i n g s  of 1 1/3

t r a i n i n g  days (o r  $6 14) c ited in the section on “real sav-
ings ” , t ime  s a v i n g s  would pay for  on ly  about 16.6 hours  of
CBE t ime  when t e r m i n a l s  were used for  no more than 25 hour s
per week .  If t e r m i n a l  usage were dQubled , as sug geste d by
the  A FHRL r epor t , t h e  hou r ly  ra te  per t e r m i n a l  would  decrease
an d the observed time savings would have paid for over 33
hour s  of t e rmina l  t ime .  Since these t imes b racke t  the
observed studen t  o n — l i n e  t imes in the course , it appea r s  tha t
CBE was close to being as cost—effective in this situation as

programmed t ex t s . A com plete analys is of suc h a com par ison
would , of course , be possib le only  if da ta  for l a r g e r— s c a l e
i m p l e m e n t a t i o n s  of both a pproaches were ava ilab le for th is
s i t u a t i o n .  Also needed would be more detail on indirect

costs associa ted wi th  use of CBE and a l t e r n a t i v e  med ia  at
C h a n u t e .  Un f o r t u n a t e l y ,  the basis for m a n y  of the cost fig-
ures  reported in th is  chapter  is not g iven  in s u f f i c i e n t
d e t a i l  to go beyond the a n a l y s i s  g iven  by the au tho r s .  Given
such added de ta i l , p o t e n t i a l  s av ings  in i n s t ruc to r  t ime  and
marginal benefits in increased  s t u d e n t — i n s t r u c t o r  s a t i s f a c —
tion could also be evaluated . It is possible that the dis—

tri buted Instructor time—savings described by the authors

could  be appl ied  to a heavier  s tudent  load in some s i t ua —
t ions , for example.



94

In summary, if the AFHRL estimate of a 10% time savings
due to CBE is correct , it appears that the experimental
Implementation was close to being cost—effective and that the
more complete resource utilization possible in a full—scale
implementation might be cost—effective even with currently
available hardware.
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V. I N S T R U C T I O N A L  IMPACT

Cha pter V gives an extensive and careful discussion of

severa l issues relat ing to the incor porabilit y of PLATO in
the Air Force technical training environment. It is a very

informative and well—organized account. However , for the
sake of conven ience , our discussion uses a system of headings

an d sub—headings which is slightly less detailed than that

used in the chapter.

Introduct ion
The rat ionale for including the study of student and

instructor attitudes in the evaluation is quite valid. The

a t t i t u d e s  of these two key groups  are i m p o r t a n t  i n d i c a t o r s  of
the  ove ra l l  a c c e p t a n c e  of an i n n o v a t i o n  such as CBE; student

• and  i n s t r u c t o r  accep tance  a re  essen t ia l  for  e f f e c t i v e  imple-
m e n t a t i o n .

S tuden t  A t t i t u d e s
Short form survey . The sim ilarities and differences

between the PLATO and non—PLATO versions of the short form

survey and the scoring procedures for both are appropriately

described .

Method. The procedures for data collection are

described concisely. No further comment is needed .

Results. Given the decision to combine the individual

a t t i t u d  i tems to form a s ing le  scale , the c o m b i n a t i o n s  chosen
by the authors for the PLATO version and the NP ve r s ion  seem
appropriate . The reliabilities of the resulting scales are

sufficiently high, however , to suggest that the ind ividual
item rel iabilities may also be fairly large. If so, combin—

ing the item scores into a single scale score may effect ively

• “throw away ” some information available in the individual

-.--- ~~~ •~~~~~~~~~~~~~~~~~~ --~~~~~~ _ _  _ _ _ _
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items. Tatsuoka , Misselt , an d Maritz (1977) report a number of
analyses of the short form survey res ponse data wh ich treat
each item as a separate variable. In a similar vein , the
decision by the report authors to base their analyses on a

ran dom selection of 20 subjects from each condition does not

make full use of the ava ilable data . Rather than “throw

awa y” data from the PB an d CP conditions , the authors m ight
have use d the unwe ighted means analysis or the least squares
solution (Kirk , 1968 , pp. 276—282).

The f i r s t  ana ly s i s  reported was a compar i son  of the so—

• called “PLATO—usin g” cond it ions ( P B  and C P ) .  It used a scale
• based on a c o m b i n a t i o n  of all f ive short form items and

showe d a significant d ro p in att itude as the students pro-
gresse d through the b locks .. The CP group held slightly more

favorable attitudes than the PB group, but the di f ference was
not significant. Both groups ’ att i tudes rem a ined posit ive
throughout the course even though they were less positive at

the end than they had been at the beginning.

The secon d analys is also used only 20 subjects per
group, but it allowed comparisons among all three conditions

on the scale de r ived  f rom the  three  media  acceptance i t ems .
As be fore , the re  were  no s i g n i f i c a n t  d i f f e r e n c e s  among the
c o n d i t i o n s , a l t hough  the use of all a v a i l a b l e  da ta  would  pro-
bably have increased the power of the test for this effect

and s i g n i f i c a n t  d i f f e r e n c e s  m i g h t  have  been f o u n d .
The summary  of open—ended  comments  is i n f o r m a t i v e

and is c o n s i s t e n t  w i th  our u n d e r s t a n d i n g  of both the s tuden t
p o p u l a t i o n  and the CBE lessons developed at C h a n u t e .

Discuss ion .  The hypotheses  suggested in th is
sec t ion  r e g a r d i n g  the dec l i ne  of a t t i t u d e s  over t ime are
r e a s o n a b l e .  The a u t h o r s ’ h y p o t h e s i s  tha t  s tuden t  a t t i t u d e s
may have been negatively influenced by technical packaging

errors in the CBE lessons (e.g., typing and spell ing 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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errors , nonex istence or inability to ac cess “advertised”
b ranc hing se quences , execution errors , etc.) is consistent

• w ith results found by R. A. Avner (personal communication)

in ano ther  c o n t e x t .  Avner  cor re la ted  “ q u a l i t y  scale ” rat ing s
• of 23 lessons  wi th  s tudent  r a t i n g s  of “h e l p f u l n e s s ” for  l e a r n —

ing the presented m a t e r i a l .  The q u a l i t y  scale inc luded
r e f e r e n c e s  to t echn ica l  e r ro r s  so severe tha t  they  p reven ted
stu dents from com p let ing a lesson , as well as m inor
t y p o g r a p h i c a l  e r ro r s  t h a t  were on ly  c o s m e t i c a l l y  h a r m f u l .
He found  a s i g n i f i c a n t  r e l a t i o n s h i p  be tween  the two sets of
r a t i n g s  ( r ( 2 1 ) ~~.923 w i t h  .95 C o n f i d e n c e  r a n g e  of .825 to
.9 6 7 ) .  The C h a n u t e  m a t e r i a l s  c o n t a i n e d  a number  of these
t e c h n i c a l  problems d u r i n g  the  da ta  col lec t ion period .

It is also p l a u s i b l e  tha t  the PLATO—using  s t u d e n t s  were
sub jec t  to the “H a w t h o r n e  e f f e c t”  d u r i n g  t h i s  s t u d y .  This
e f f e c t  could h a v e  caused an i n i t i a l  i n f l a t i o n  in the i r
a t t i t u d e s  toward  CEE fo l lowed by a g r a d u a l  decrease  through-
out the course . In any event , the att itud es towar d PLATO
were more cons istent ly posit ive than att itud es towar d
instructors. This consistency may be a real advantage for
CI3E——especia lly during periods of mobilization when experi—

ienced instructors may be difficult to find .

Long form survey . The description of the survey ques-

tionnaire is qui te ad equate for commun icat ing i ts essent ial
features.

Method. The factor analysis of the combined PB and CP

surve y res ponses is not re porte d in as muc h deta il as m ight
• be useful for independent interpretation. Some additional

detail is provided in this critique .

The responses of the 200 PLATO—using students on the

66—item survey were subjected to a principal components

analys is and the resulting components were rotated by the

varimax method. The five factors that were extracted
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accounte d for the follow ing percenta ges of total var iat ion:
30.52 , 6.05 , 3.95, 3.63, and 3.21. Together they accounted

for 147.09 percent of the total sample variation.

The inter pretat ions of the var ious factors suggeste d

by the authors may be over— simplified in that the facto r

l abe l s  app ly  p rope r ly  o n l y  to the aggrega te  of i tems whose
factor loadi ngs are reporte d in A ppendix D; they  do not

• a p p l y  so r e a d i l y  when the loa di n gs for  t he rema in in g items
are exa m ined . The “purity ” of interpretation implied by the

v a r i o u s  fac to r labels  is a t t a i n e d  t h r o u g h  the e x p e d i e n t  of
ignoring those items w h i c h  appear  to be in c o n f l i c t  w i t h  the
chosen i n t e r p r e t a t i o n  label . To be sure , the  i tems on each

• I 
f a c t o r  w h i c h  are ignored  a re  those w h i c h  h a v e  “ l o w ” l o a d i n g s .
The definition of “low ” , however , differs from one factor to

a n o t h e r ;  the i tems the a u t h o r s  choose to igno re  on some
f a c t o r s  a c t u a l l y  have  h i g h e r  l o a d i n g s  t h a n  those of i t e m s
w h i c h  were r e t a i n e d  on o the r  f a c t o r s .

R e s u l t s .  The r epo r t  a u t h o r s  computed “ raw ” sca le
scores  on the v a r i o u s  f a c t o r s  for  each i n d i v i d u a l  b y s u m m i n g
scores on those i tems whose f a c t o r  l o a d i n g s  a re  r e p o r t e d
in  A p p e n d i x  D. S ince  the number  of i tems selected fo r
i n c l u s i o n  d i f f e r s  f rom f a c t o r to fac to r (b e c a u s e  of the
differing definitions of a cutoff for loading value s

described above) , the raw sum s for each fnc tor were divided

by the number of items to give scores representing a person ’s

“average ” response .

The interpretation of the mean scores for each facto r

scale (i.e., t he  d i s cu s s i o n  of the results in Table 214) seenis

re asona b le , but it is difficult to do an independent

interpretation without also being told the scales ’ standard

deviations.

Two sets of c o m p a r i s o n s  were  comple ted  u s i n g  the mean
scale scores described above. The first of th~ sc w as a
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s c a l e — b y — s c a l e  compar i son  of the two PLATO—using groups whose

d a t a  were  the bas i s  for the f ac to r  a n a l y s i s .  No s i g n i f i c a nt
d i f f e r e n c e s  were found  u s ing  a ser ies  of i n d e p e n d e n t  g roups
t — t e st s  for the f i v e  scales.  Given  the n o n — o r t h o g o n a l  n a t u r e
of the v a r i a b l e s , i t  m a y  have  been more  a p p r o p r i a t e  to do a
m u l t i v a r i a t e  a n a l y s i s  ( e . g . ,  H o t e l l i n g ’ s T 2 or MANOVA
fo l lowed  by d i s c r i m i n a n t  a n a l y s i s)  r a t h e r  than  a se r ies  of

• 
u n i v a r i a t e  t— t e s t s  (see Ta t suoka , 19 7 1) .

The second set of ana ly se s  was a se r ies  of o n e — w a y
u n i v a r i a t e  ANOVAs c o m p a r i n g  the mean scale scores of the
C o n v e n t i o n a l  PLATO ( C P ) , E a r l y  PLATO—Based  ( E P B ) , and
La te r  PLATO—Based  ( L P B )  s t u d e n t s .  The d i s t i n c t i o n  be tween

• the EPB and LPB s t u d e n t s  is tha t  the EPB s t u d e n t s  s tud ied
the ISD v e r s i o n  of the common course segment  before  M a y ,  1975 ,

• • and the LPB classes s tud ied  the same m a t e r i a l s  (excep t  for
poss ib le  r e v i s i o n s)  a f t e r  May 1975 . As was t rue  of the
e a r l i e r  ana ly se s , it wou ld  have  been p r e f e r a b l e  to h a v e
app l i ed  a m u l t i v a r i a t e  t e c h n i q u e  ( e . g . ,  MANOVA ) r a t h e r  than
to have  done a ser ies  of u n i v a r i a t e  tests wi th  n o n — o r t h o g o n a l
v a r i a b l e s .  If an o v e r a l l  m u l t i v a r i a t e  a n a l y s i s  were to g i v e
significant r e su l t s , the exac t n a t u r e  of the g roup  d i f f e r -
ences coul d be determined using discriminant analysis.

Because of poss ib le interre la te dness of the scale var iab les ,

the significant univariate ANOVA result reported by the
• authors m ight be an artifact. Even ta king thi s result at

fa ce v a l u e , it is imposs ib le to inter pret wi thout a knowle dg e
of the g roup stand ard dev iat ions on the scale for factor 1 .
It is unfortunate that this information was not reported.

Another analysis of the long form surve y d ata focu sed on
the preferences of the CP an d PB grou ps (the latter including
both EPB an d LPB classes ) for eac h of the var ious me di a use d
in the course . Mean res ponses for these groups were com pare d

• on an i t e m — b y — i t e m  bas i s  u s i ng  t — t e s t s .  The i tems in
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question were items 111— 1 to 111—6 in the long form survey

(see  A p p e n d i x  C ) .  The ea r l i e r  comments r e g a r d i n g  use of
m u l t i v a r i a t e  t echn iques  app ly  to th is  set of ana lyses  as
we l l .  This c a u t i o n  noted , the only  compar i sons  y i e l d i n g
s i g n i f i c a n t  t s t a t i s t i c s  were those r e g a r d i n g  item 111—2 (PB
s t u d e n t s  viewed PLATO lessons more f a v o r a b l y  than  CP s t u d e n t s)
and item 111—5 ( CP  s t u d e n t s  were  even more f a v o r a b l y  disposed
toward  l abo ra to ry  i n s t r u c t i o n  than the PB s t u d e n t s) .

The g r a p h i c a l  p o r t r a y a l  of mean responses toward the
var ious media shown in Figure 5 of the AFHRL report is a

con ci se format  for conv ey ing the me di a pr e fe rences  of the
two grou ps. It would also have been helpfu l to have

i n d i c a t e d  the w i t h i n — g r o u p  v a r i a t i o n  in s ta ted p r e f e r e n c e .
At any r a te , one of the most str ik ing observat ions to be
made  from F i g u r e  5 is that  the ave rage  veh i c l e  m a i n t e n a n c e
s t u d e n t  has a s t rong  p r e f e r e n c e  for  l abo ra to ry  a c t i v i t i e s ;
he would much prefer to work with his hands than to engage

in l e a r n i n g  a c t i v i t i e s  tha t  are more cogn i t i ve  in n a t u r e .
Item s 111—7 to 111— 18 of the long form survey (see

A ppendix C of the AFHRL report) asked the PLATO—using

s tuden t s  to in di cate the ir emot ional  res ponses towar d the
PLATO system as used in their course. The individual

• t—tests that proved significant and their interpretation are

aptly discussed by the authors. Perhaps more ~~terest in g
• than these PB vs. CP comparisons 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

relat ionship between attitude and perceived reliability of
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the system are quite interesting and are consistent with

our ex perience with other PLATO users. It is also

inte res t ing to note , however , t hat the at t itu des of these
s t u d e n t s  ( r e g a r d i n g  pe rce ived  r e l i a b i l i t y  as wel l  a .~ o ther
as pects of the ir ex per ience w ith PLAT O) were not re la te d

to the ir perfo rmance on block exams or the special topical

tes t  (see Ta t suok a , Misselt & Maritz , 1977). Perhap . one
• reason interruptions to se~-v ice did not affect perfo rmance

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

d ur in g stu d y of t ha t  lesson , he was route d back to the
l esson ’s start ing point. The mastery criterion served as

in s u r a n c e  ag a ins t  ill e f f e cts of unr e l iabi l ity  as well as
those of other factors which may hinder perfo rtrance. Hence ,
scores on b lock tests were  not a f f e cte d by system “crashes ” .
It is not known whether interruptions to service may detract

from performance in non—mastery settings.

Discussion. The commentary given by the authors on the

at titude results is generally quite reasonable. The

conclus ion th at the a u t o m o t i v e  m a i n t e n a n c e  stu dents  were
ver y accepting of PLATO as an instructional medium seems to

be well justified .

Technical training survey . This section ’s di scuss ion
• of the purpose of the technical training survey and its 12

scales is adequate  for an un d e r s t an di n g of its app l ica t ion
in the serv ice test. More complete information on its

development and the results of its use in the broader con—

text of A ir Force technical training presumably is forthcom-

ing in a 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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repea ted  measu re s  ANOVAs on e igh t  of the 12 sets of scale
scores.  A l t h o u g h  a m u l t i v a r i a t e  a n a l y s i s  technique might be
pre fe r r ed , the  au thor s ’ summary  of the u n i v a r i a t e  r e su l t s  is
c lear  and conc ise .  To be more complete , the  summary  m i g h t
have  i nc luded  t ab les  of means  and s t anda rd  d e v i a t i o n s  for

• each administration to each of the four conditions studied

(i.e., BL , NP , PB , and CP).
• The comparisons of the automotive maintenance students ’

attitudes with those of other technical training students at

Chanute and within Air Training Command as a whole were

conducted by computing confidence interval s around the

observe d mean on eac h scal e for the stu den ts  in each
condition. Estimates of the Chanute and ATC population

standard deviations were used in computing the various

con fidence intervals. If the total sample mean for the

Cha n u t e  tr ainees (n~ 21484) or for all ATC trainees (n=12666)

fell outside a particular confidence interval , it was ta ken
as evidence that the sample differed significantly from

the respective population on the scale in question. Since

the estimates of the population standard deviations are not

reported , we are un ab le to chec k the calcu lat ion of the
v arious confidence intervals. However , the procedure seems

to be a reasonable approac h to the analysis of these data.

It might be wished that the authors had taken greater

care  in summar iz in g the resu l t s  in terms of comp leteness  an d

accuracy, but they have reported the data in sufficient

detail (see Appendixes F and G) that interested readers can

-• search for other relationships.

Discussion. No further comment is needed .

I n s t r u c t o r  At t itu des
Method. The description of the instructor attitude

• sca le is a d e q u a t e  as b a c k g r o u n d  fo r  p r e s e n t i n g  the r e s u l t s .  
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It would have been helpful to have given a fuller descrip-

t ion of the sam ple of in s t r u ctors since it is a pparen t  tha t
t hey di f f e r e d w ith res pect to the du r a t ion of the ir ex per-
ience with the PLATO—based training system .

Xesults. It is commendable that reliability estimates

were computed for those scales where it was possible to do

so. Un fortunately, however , there  are some di f f icul t ies wi t h
the statistical techni ques used on these data. For example ,
the cu r r e n t  des cr ip t ion of Ta bl e 28 ap pears to be som ewhat

• misleading, as it describes “t—tests for the attitudinal data

analyze d as repeated measures with correlated observations .”
This would seem to imply that a series of correlated t—tests

had been computed on the scaled responses for the two admin-

is t ra t ions of the su rvey .  However , the ana lyses  ac t u a l l y
reported in Table 28 were independent groups t—tests. Since

there is an overlap of 10 instructors who were surveyed in

both administrations , it is likely that the assumption of

independence is violated in these data. Hence , the val idi ty
of the probability statements in Table 28 is questionable. A

more defenr hle procedure for assessing attitudinal changes

would be to •rcentrate on the responses of those instructors

who had been surveyed twice. A multivaria te analogue of the

correlated t—test could then be done on the two sets of scale

scor es.
Res ponses to the items un der ly ing the scale la beled

• “PLATO affect” (i.e., items 23 to 314 in Appendix H) were
• examine d more closely in supplementary analyses. While a

more com plete descr ip t ion of the “ + “ and “— “ cate gor ies
in the Chi square analysis would be helpfu l , the Chi square

results conf irm the earlier t—test results regarding the

“PLATO affect” scale. Figure 9 gives a graphic portrayal

of the fa ct tha t  att itu des became more ne gat ive at the t ime
• of the second adm inistration whereas they previously had

been g e n e r a l l y  p o s i t i v e .

L i  
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Discussion. The authors ’ inter pr e t a t i on  of the dec li n-
in g at t i tu des observe d in the surve y responses  seem s
plausible ; a decline in perceived role importance could

result in less favorable attitudes toward CBE. The authors ’

su ggest ions re gar d in g increa sed ins t ruc to r  invo lvemen t
a ppear to be wel l  foun d ed an d shoul d be invest igate d em piri-
cally in future CBE applications.

Some a d d i t i o n a l  comments  seem in order  r e g a r d i n g  the
i n t e r p r e t a t i o n  of these resu l t s .  F i r s t  of all , the t i m i n g  of
the questionnaire administration should be noted . The

in it ial adm in is t ra t ion came in F e b r u a r y  1975 a f t e r  on ly  a few
weeks of operational use of the PLATO system in the revised

• 
• common course segment , an d the secon d came in J u l y  of tha t

year. Although it occurred several months into the

opera t ion al tr ials , the secon d adm in is t r a t ion  must  st ill be
cons id ere d to have  been qu ite ear ly  in the l ife  span of the
Phase II operation . Many instructional and coding problems

rema ine d in the lessons (most of whi ch ha d not yet reac hed
Ch a n u t e ’s v alidation criterion) and the group—pacing of the

shred areas had only recently been completed . In short ,
there were still a number of “bugs ” in the newl y—revised

courses which may have negatively influenced the instructors ’
att itudes toward PLATO in the time frame of the second survey.

Anot her item su ggest in g t ha t  the d ec l ine in in s t r u c t o r
a t t itu des ma y have  been due to tem po r a r y  fac tors  is that
more recent  in t e r v iews w i th in s t r u c t o r s  (K iec ka , 1977c)
reveale d a generally positive attitude toward PLATO. It is

not  known how man y of the in di v id uals  i n t e rv iewe d by M iec ka
h ad been par t  of the in s t r u c t o r  force  at the t ime of the
AFHRL survey. It is possible that substantial “turnover ”
had ta ken p lace so that  some newer in s t r u c t o r s  l ea rne d a
“PLATO role ” without having first become accustomed to a

• mor e traditional role. Without any previous role pattern or

~~~iIIistaI1 
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• e x p e c t a t i o n s , new i n s t r u c t o r s  m ay adapt  more eas i ly  than  did
the or ig inal  s t a f f .  Perha ps , however , the  most d irect way

• of testing the hypothesis that the attitude decline observed

in the AFE IRL survey of July 1975 was due to temporary

factors  woul d be to adm i n i s t e r  that survey  a th ir d t ime
(i.e., to the cu r r e n t  grou p of in s t r u c t o r s ).

Impact on Training Activ ities

Procedure. It is highly commendable that observational

data were collected and reported by the service test evalua—
• tion team , but some as pec ts of the metho d of gat her in g these

d ata are not clear  f rom the re por t ’ s description. In partic-

u la r , it can 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

collected. Althcugh a highly structured observation instru-

ment  woul d have  been im pra ct ical , it woul d be reassur in g to
know that the observers had at least been instructed to

attend to some general categories of behavior and that there

had been some groun d ru les  for the class if icat ion an d

reporting of observations to minimize observer bias.

Resul t s  an d Discuss ion
Conduct of training . The description of the adjustments

to the stan d ar d operat in g pro cedures  (ma d e necessar y by
Chanu te ’s CBE im plementation ) is enlightening. The informal

“sign—up sheet” scheduling system seemed to work fairly well;

however , it is not known whet her it woul d cont inue to be a
smooth and convenient way to allocate terminal time under

c o n d i t i o n s  of greater demand for this resource. A more

sophisticated scheme may be necessary in a full—scale

o p e r a t i o n a l  e n v i r o n m e n t .  

— -. - ~~~-
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The re port in di cates that the Chanu te  site occas ional l y
su ffere d from shorta ges of com puter  memory space (known as
ex ten ded core stora ge or ECS ). It shoul d be note d t hat such
problems occurred only when ECS usage at Chanute exceeded

the allocation guaranteed to them . The two general ways

that this problem can be solved are (a) making more ECS

available for each user (by adding expensive hardware to the

system ’s m a i n f r a m e  or by r e s t r i c t i n g  the number  of users  on
t he system ), and (b) reducing the amount of ECS required by

eac h user. The A FE {RL report implies that if PLATO were an

Air Force resource , memory problems would be eliminated . In

or d er for th is to be a solut ion , restr ict ions on the num ber
of users on an A ir Force PLATO system cou ld a l low each user
to occu py more memory——probably with increased costs per

user . The second approach to the problem would require the

aver age Chanute lesson to be reduced to one—half or

o n e — t h i r d  of i ts  c u r r e n t  s ize .  The l a t t e r  s o l u t i o n  wou ld
consume s l i g h t l y  more computer  d isk  s to rage  (a  r e l a t i v e l y
inexpensive resource) but would require a major modification

• effort to partition existing lessons into a greater number

of smal ler modules. Future ECS problems could be avoided

by careful planning early in the course of a project. The

most v i a b le app roac h wou ld be to kee p the EC S re qu irem ents  of
discrete lesson segments under 2000 words.

Student interaction. The description of student inter-

act ion In the traditional and CBE classrooms is useful . It

a f f o r d s  a m u c h  f u l l e r  p i c t u r e  of the t r a n s a c t i o n s  in the
t r a i n i n g  e n v i r o n m e n t than coul d be ha d throu gh test scores
and attitude responses alone .

The c lassroom in t e r a c t i o n  r ate data for t he ve h i c le
train ing lecture sessions Is especially informative. Based

on data supplied by the AFURL report , the fo l low in g com par i son
can be ma de between the num ber of quest ions answere d by 
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students in a PLATO class and in a lecture class. According

to this section , 11 stu d ents answere d 77 quest ions in four
hours , i.e., less than two questions per student per hour . By

• summ ing the information in Tables 17 and 31 , one can
ca lculate that PLATO students answered 155 questions (even

more when reviewing is counted) in an average of 369
m inutes , or more than 25 questions per student per hour .

We ta ke is sue w ith some of the comments  ma de by the
report authors in comparing CBE and conventional instruction.

• For exam ple , t he i r  cr iti ci sm t hat in com par i son  to ins t ruc-
tion by l e c t u r e , CPE lessons are less eas ily ad apte d to the
needs of students may be true , but the ar guments  by wh ic h
they draw this conclusion are not valid. “Adaptab i.Lity ” as
use d in Cha pter V seems to mean the abil ity  to resha pe the
delivery of material to a class. This is rarely attempted

in CBE because of the availability of “individualization ” ,
me an in g ad a pta t ion for each stu dent  ra t her than for each
class. “Adaptab ility ” also impl ies the abi l i ty to ha l t
normal tra ining when a class—wide misunderstanding is noted

and to then re—teach any necessary concepts. Because the

lecture format is not standardized , this adaptability

fulfills a very great need——i t compensates for omissions or

inadequate explanations by some instructors. Wi th well—

tested standardized media presentations , however , this

“total adaptability ” becomes unimportant. Furthermore ,
Ch a n u t e  CBE lessons were not , in our op i n i o n , designed for

either adaptability or individualization , so that the AF H RL
report comments may be appropriate if applied to Chanute CBE

lessons , but not necessarily to CBE in general.

Because both the PLATO system and the now— freed— from—

lec ture  in s t r u c t o r s  can gather  data about stu d ent quest ions
as an aid for revision , we do not agree that , “[a]ttempting

to keep a record of questions . . . would be a difficult,
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if not im poss ib le , task for a single instructor. ” Revis ions

b ase d on just th is  sort of data can g ive CBE lessons a hu ge
advantage over other media. Furthermore , the ca pab il ity  of
the PLAT O system to collect , store , an d organ ize d ata for
format ive eva lua t ion or in di v id ual ize d t ra in in g is certa in ly
greater than that of the typical classroom lecturer . Never—

• theless , the i n s t ruc to r  who mon itors  a CBE classroom is in a
pos i t ion  to observe a num ber of pro bl em areas in the CRE
lessons an d , if he has the in c l i n a t ion to do so , can su pp le-
ment  an d clar ify the stu dent in te ra ct ion d ata collected

by the system itself. Perhaps the Chanute instructors could

be given some additional training in techniques for gathering

formative evaluation data ; the recently—added “TERM—comments ”
f e a t u r e , for ex ample , could be used quite effectively by

Instructors who have observed areas of needed improvement in

the CBE lessons.

instructional content. The observation that students in

this population were less interested in theory or abstract

pr inc ip les of eng ine opera t ion than they were in la borato ry
tasks confirms the result noted earlier from their responses

on the long— form attitude survey. We would also underscore

the ob se rva t ion that  the ab i l i ty to re peat in a t ireless ,
standardized way drills and exercises which a human

instructor would disdain and execute poorly is one of’ the

most valua ble assets of CBE.

instructional styles. The comments in this section with

regar d to the di f f e r in g teach ing sty les of ins truc tors an d

t he adjus tment  tha t  stu dents  ha d to ma ke as a resu l t  are

• quite interesting. It would seem that this phenomonon occurs

In other educational settings as well , but it may  be more
acute in military training environments where instructor

changes occur frequently. That a similar adjustment was

requ ired in going from one CRE lesson to another was also an 
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i n t e r e s t i n g  ob s e r v a t i o n .  In t h i s  case , however , it im pl ies
• a lack of p roduc t  un i f o r m i t y  s t anda rds  d u r i n g  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.

We woul d a lso note  tha t  the comments  in th is sect ion
concern ing the active exploration of the characteristics of

PLATO in s t r u c t ion stan d out in s trong con t r a s t  to the
soporific reactions of students to lecture presentations.

Even the e f f o r t  of the stu dents  to “beat the system ” may be
v iew ed as pos it ive when com pare d to the lac k of in te res t
exh ibi te d in the l ec tu re  classroom .

Discussion. The authors conclude in this section

that “contro l of t he in s t r u c t ional ma te r i a l  must  be han d led

very  c a r e f u l l y . ” It cannot be assumed , they say , that  al l
stu dents  will be mot ivate d to do their  best w o r k .  That is ,
given some control over lesson sequencing, there will always

be a few stu dents who seek to “beat the system ”. Furthermore ,

stu dent pe r f o r m a n c e  has not been shown to be un ive r sa l ly
better when lesson sequencing has been put under the control

of the stu d ent r a the r  than the com puter . However , Seidell

(1975) has shown that high—performin g students can benefit

from a degree of’ student control over sequencing. Learner

con t ro l  may be most  e f f e c t i v e , t h e r e f o r e , when i n d i v i d u a l i z e d
according to performance record. For a review of research on

the issue of l e a rne r  cont ro l  in CBE , see the a r t i c le by
Steinberg (in press).

Conclusion. We have previously noted our reservations

r ega rd in g some of the au thors ’ obse rva t ions , but we con cur
with their conclus ions that (a) PLATO did not have a major

adverse im pact that precluded its potential effective use in

technical training, an d (b) r e f i n e m e n t s  in im pl emen ta t ion
• procedures could reduce the negative impact of those problems
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that were noted . We believe that many of these refinements

• 1 could be made quite easily.

Impac t  on E x i s t i n g  Air  Force R e g u l a t i o n s  and G u i d a n c e
Since we are no t par t of the Ai r t orce tra in i n g  env iron-

m e n t , most of’ the remarks of this section are beyond our

sphere of direct experience. As close observers of the

ent ire service test at Chanute , however , we do agree wi th  the
statement that the use of the PLATO system as an instructional

resource did not necessitate great changes in Air Force

re gu l a t i o n s , m a n u a l s , an d procedures. However , our view of

the serv ice test lea ds us to un derl ine the caveat  that
future A ir Force PLATO efforts should be conducted in the

• e n v i r o n m e n t  of sys t ema t i c , in—depth instructional system

development.

New Training Capabilities

it is true , as the aut hors in di cate , that the main goal

of Fhase II was to get operational training underway as

ra pidly as possible. This orientation limited the use of

PLATO to presenting low—level instruction in automotive

fundamentals using instructional strategies similar to those

~ised in conventional programmed texts. There was little

opportunity, in Phase II , to attem pt a pp l icat ions wh ich woul d
ut ilize the unique capabilities of the CBE medium.

We agree tha t  the two areas di scusse d here as potent ia l
c o s t — e f f e c t i v e  a p p l i c a t i o n s  of’ the PLATO system ( i . e . ,
d i a g n o s i s / t r o u b l e s h o o t i n g  and p e r f o r m a n c e  t e s t i n g )  a re  p r i m e
c a n d i d a t e s  for  a c h i e v i n g  c o s t— e f f e c t i v e n e ss  w h i l e  subs tan t i -
a l l y  i m p r o v i n g  the quality of training. We also agree with

the  t e n t a t i v e n e s s  wi th  w h i c h  these recommenda t ions  are put
f o r w a r d .  The successfu l  deve lopmen t  of any  CBE cou r seware

• d epends  upon a g r e a t  m a n y  f a c t o r s .  Only  by a ssess ing  the
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in s t r u c t ional m a t e r i a l s  to be pro duce d , the env ironmen t  in
w hi ch they are  to be use d , the capabilities and experience

of the in s t r u ct iona l  developers , an d the m a n a gement  of the
• 

• 
p r od uct ion e f f o r t  can one begi n to pre dict the chances  for
success. With the right combination of these factors ,

• however , the hoped—fo r a d v a n t a g e s  of these CBE a p p l i c a t i o n s
could probably be realized .

Ov e r a l l  Summar y an d Conc lus ions
In this section the authors summarized the important

resul ts of this extensive chapter on instructional impact.

The ma jor f in di n gs can be summar ized as fol lows :
1. The impact of PLATO on student attitudes was

generally positive.

~?. I n s t ru ctors  re porte d posit ive a t t i tu des towar d
PLATO in it ia l l y ,  but a secon d surve y showe d a decl ine in
att itude. Based on more recent attitude data (Klecka , 1977c)

showing a generally favorable attitude toward PLATO , we
o f f e r e d the hy pothesis  that  the ne gat ive at t i tu des foun d in
the secon d AFHRL survey were due to temporary factors.

3. PLATO ha d no sig n i f ic a n t l y  adverse impact on con d uct
of tra ining which would preclude its potentially cost—

effective use. Furthermore , r e f i n e m e n t s  in im p l e m e n t a t ion
coul d a l l e v i a t e  much of the ne ga t ive  im pact that was
observed .

4. E x i s t i n g  ATC re gulat ions prov id e adequa te ly  for  the
util ization of CBE in operational training ; no major changes

in these documents are needed to incorporate CBE.

5. Suggest ions for additional PLATO applications which

would utilize the un ique capabilities of CBF were made.

We concur in the conclusion that “the overall impact

of PLATO has been more positive than negative. There is no

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

able and useful training medium.”
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VI.  I N S T R U C T I O N A L  M A T E R I A L S DEVELOPMENT

This is a well—written chapter providing a wealth

of deta il about the process an d products  of the lesson
development 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  con t r a s ted favora b l y to Phase I in terms of
• the rapid production of effective lesson materials. It

• should be pointed out that both the method s used and the

management staff changed s’~bstan t iall y bet ween phases .  The
c o n t r i b u t i o n  of each to the enhanced  e f f i c i e n c y  is la rge , bu t
the rel at ive Im por t ance  of t he com ponents  is , u n f o r t u n a t e l y ,
unknown . The model which did emerge during Phase II was a

reasona ble fit to the constraints of’ the technical training

env ironment. Future applications of CBE in a similar setting

wou ld do well to take it as a starting point and evolv~
further refinements.

The nature of technical training . It is certainly true

that , as th is  sect ion s tates , the characteristics of the

courseware  devel opment  e f f o r t  in Phase II were def ine d by the
n a t u r e  of Air Force Technical training. In contrast to

higher education , where there  is consi dera b le em phas is on
development of the higher levels of cognitive processing and

learning as an end in itself (i.e. “educat ion ”), the Air

Force  techn ical t ra inee is tau ght only  what he nee ds to know
• for apprentice— level entry into a career field. It is 

-— -~~~~~•- •• • _  _
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assume d t ha t  f u r t her advancements  w ill req u ire f u r t her
• 

• p r e p a r a t i o n  in the form of Career  Deve lopment  Cour ses or
On— the—Job Training.

- • In the technical training environment , over—tra ining is

costly and is to be avoided just as is under—training. This

philosophical orientation toward training (known as the

“lean approach” ) is realistic and effective , but it nar rows
the range of CBE capabilities which can be exploited .

Whereas  in higher educat ion sett in gs the simu lat ion an d

modeling capabilities of CBF are usuall y considered to be

• quite attractive (because they can be used in developing

higher— level cognitive skills) , t hese fe at u r e s were  not seen
to be so important in the apprentice— level training

provided in the Special Purpose Vehicle Courses. Hence ,
H such sophisticated applications as diagnosis/troubleshooting

and performance testing (discussed in Chapter V) were not

• attempted.

CA l Lesson Develo pment
The model. We agree that the procedural model

deserioe~ in this section is a generalized composite of the

process actually used . Although individual deviations from

it were common , the description provided by the authors

conve ys the general approach that was followed . The reader

shoul d note t hat the re port aut hors abs t rac ted thi s d escri p-
tion from a series of interviews with service test personnel.

No fo rmal  del ineat ion of proce dures  ha d been mad e by the ISD
staff.

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

In con t ras t  to the pa t t e rn  fol lowe d dur in g Phase I in wh ich
each in d iv id ual  au thor  was gi ven sole res pons ibi l i t y  for
al l  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 or igina l aut hors , b ut some of the
d e v e l o p m e n t  tasks  were  shared by i n d i v i d u a l s  who had mor e
spec ia l i zed  d u t i e s .  That  is , an i n s t r u c t i o n a l  p rog rammer , a
computer programmer (i.e., a “coder ”), and a su bject m a t t e r
expert supplemented the authors ’ efforts. The authors had

had previous experience with CBE by virtue of their Phase I

wor k , but the other team members (including the instructional

programmers) had only had experience with conventional

programmed instruction and stand—up instruction—— they had not

previously developed lessons for a CRE system.

As state d in the AFHRL re port , the procedural model is

a description of the processes followed in step 14 (i.e.,

“Plan , Devel op, an d Val id ate I n s t r u ct ion ”) of the overall
• mo del for instructional systems development (Figure 11 ).

The f irs t  three steps of the overal l process ha d alre ady

b een com pleted by the ISD t eam pr ior to the st ar t  of Phase
II  ac t iv it ies.

Ihe  n i n e  steps in the lesson deve lopmen t  process are an
adequate portrayal of the procedures actually followed .

Genera l  descr ip tors  of the ste ps are:
1 . Lesson selection ,

2. Resea rc h ,

3. Lesson planning,

~~~. Off— line lesson preparation ,

5. Un—line coding,

b . Pre—tr yout review ,
( .  Stu d ent  tr yout ,

S. Validation ,

9. Finalization.

A more  comple te  d e s c r i p t i o n  m i g h t  have  i n d i c a t e d  the
nature and extent of individual deviations from this model.
We also woul d po int  out tha t in the lesson p lann in g sta ge
(ste p 3) the only optional media used at Chanute were

_ _ _  • •~~~~~~~ •~~~~~~~~~~~ • • • • ~~~~~~~~~~~~ • • • • •• _ _  
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rear— projected microfiche images. Touch panels and random—

access audio devices were not used in any way during Phase

II , to our knowledge. Francis (1976a , p. 66) provides a

survey of the use of peripheral equipment at ARPA/PLATO

project sites.

It is not app a ren t  from the di scuss ion of the model
t h a t  ste p 8 was se pa ra te d f rom ste p 7 by a per iod of up to
six months , but the aut hors do ma ke th is po int  l a te r  in
the chapter. For more information about lesson development

proce d ures  in Phase II , the rea der is r e f e r r e d to the ent ire
first chapter of a report by Kiecka (1977b).

• Assessment of the model. This section gives a further

elabora t ion of Ch anu te ’s courseware development model and

assesses i ts  s t r e n g t h s  and weaknesses. While a more complete

• an a l y s is woul d be use fu l  for the sake of f u t u r e  d evelo pment
e f f o r t s , t he in f o r m a t ion provi ded does gi ve a general  over-
v iew and is consistent with space constraints.

Man y of the pro bl ems note d r e l a t e  to the im p l e m e n t a t ion
of th e mo del at Ch anu te  an d are not di sa dv a n t a ges in heren t to
the mo del it s e l f .  The pro b lems wit h commun ic at ion , for
exam ple , d evelo ped because of the su dd en m anner  w ith wh ich
the Phase II effort was initiated . The PLATO authors were

put un der the di rect ion of the ISD team a t a t ime when the
• ISD group had already completed most of the initial planning

for the course revisions. The PLATO authors had not partici-

pated in this planning and the ISD group had had little

p rev ious ex per ience w i th  CBE (some of the ISD personnel  ha d

atten ded a portion of the TUTOR language workshop at CERL t~,o

years  pr ev ious ly ,  but ha d never  done any di rect  CBE lesson
development) . 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

p r o d u c t i o n  s c h e d u l e .  These problems in c o m m u n i c a t i o n  would

_ _  • ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ •_~~~~• ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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not have been so imposing if all  groups had had adequa te
training and if all initial planning could have been done

jointly.

Because the PLATO au thors  wer e the onl y team mem bers
who had ha d p rev ious ex per ience in CBE , the y reta ine d a
central role in the Phase II effort. Their role was not

d rast ica l ly  d if f e r e n t  un der Phase II than it ha d been un d er
Phase I. They still had primary responsibility for most

• aspects of lesson development , but relied on the instruc—

tional programmers and subjec t matter experts as resource

persons and for quality control. In future applications ,
where  more care can be ta ken in tra in in g an d in a s s i g n m e n t
of roles , a more eff ici ent  team or gan i za t ion shoul d be
possible.

The develo pment  of the stu d ent router , test administra—

tion rout ines , an d other course mana gement so ftware  fol lowe d
a different model as indicated in the report. For a detailed

d escr ip t ion of t he uses of the PLATO system as a m a n a gement
too l at Ch a n u t e , see the second chapter of Klecka (1977b).

Appendix I

Because of the importance of Appendix I to the under—

standing of the conditions and procedures in the Chanute

PLATO project , th is cr it iq ue devo tes a sect ion to comments
about it. The appendix consists of several parts , t he most
important of which are the scenario and the sample lesson.

• Scenario. The appended scenario is a livelier and

more pic tures que v iew of the lesson develo pment  ste ps
described in Chapter VI . As such , It is a ver y va lua b le
a ddi t i on .  Since any scenar io  can cons id er onl y a lim ited
num ber of situations if it Is to be of reasonable length ,
there is the possibility that the reader will gain an incorn —
plete perspective of the project. To avoid that potential

_____ • ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ —• • -~~~~~~~~~ -_ •~~~—• ~~~~~~~~~~~~~~~~~~~ • -~~~~ • • • - •
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problem , we have inc lu ded below severa l  addi t iona l  cons id er-
a tions tha t  shoul d b roa d en the rea der ’s v iew.

Some authors suffered more from morale problems than did

“Mr . Arthur ” . Authors , f r u s t r a t ed by the cons t ra in t s  an d

d e m a n d s  of t he i r  e n v i r o n m e n t  ( e . g . ,  t e r m i n a l  shor tages ,
u n c e r t a in pro ject goa ls , lack of admin is t r a t ive su pport )
formed constantly shifting alliances with and against each

other , the ISD group , the ev a l u a t ion staf f, and the tradi-

tional course personnel.

Because of the author attrition noted , qu i te a num ber of
lessons were wr i t t en  by one aut hor an d , a f t e r  runn in g a few
stu dents , revised by another . This may explain some of the

• inconsistencies within lessons noted previously and in the

follow ing section.

Sample lesson. We would encourage all readers to read

• through carefully these sample frames from a represen ta t ive
lesson. They exemplify the comments made in this chapter in

very concrete terms. From our perspective , the lesson
selected is typical of those produced during Phase II.

Stren gths  an d we aknesses  are  foun d , not  only  between
lessons , but also within them . In many cases the quality

of one as pect of a lesson var ies wid ely f rom f r ame  to f r a m e
within that lesson . For example , in the clutch lesson de—

scribed , the g ra ph ic s are very  we l l done , but are not always
ava ilable when most needed . Frame 39 gives a long “knee—

bone— is— connected— to—the—leg—bone ” description that desper-

ately needs graphic support (preferably with animation).

For a second example , the mult iple choice questions within

the body of the lesson are reasonable and integrate well

w it h the pr e sen t a t ion , but the choice of match in g items in
the MVE inc lu des both tan g ibles (co pper w ires ) an d intan g i-
b les (sol id f r i c t ion ) as wel l as sin g u l a r  an d plural forms.

Both exam p les d emons t ra t e  the v a r i a t i o n  in lesson q u a l i t y

—-•-~~~~_— --~~~~~~~~
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we have  ob serve d in the C h a n u t e  m a t e r i a l s  and seem to indi-
ca te  tha t  the poten t ial for higher qual ity  lessons la y

almost within the project’s grasp.

Cour seware  Develo pmen t Issues an d Cons t ra ints
Prior lesson development efforts. In this section the

authors give a general description of the activities , decisions

an d ou tcomes of the f irst  two years of the pro ject , i.e.,
Phase I .  D u r i n g  t h i s  per iod the p ro jec t ’ s goals  were e i t he r
undefined or were changing rapidly—— it wasn ’t unt il the
beginning of Phase II that a cohesive curriculum development

effort was begun . The lessons that were produced in Phase I

were  develo ped un d er the “Autonomous Author ” approach.

Since  t h i s  basic  model had been used s u c c e s s f u l l y  at the
Un ivers ity  of I l l i n o is , CERL had advocated initially that

i n d i v i d u a l s  be g i v e n  f u l l  r e s p o n s i b i l i t y  for  d e v e l o p i n g
lessons , i.e., to act as independent authors. Unfortunately,

t h i s  approach  was not w e l l — s u i t e d  to the Chanute  s i t u a t i o n
because several key prerequisites for its success (i.e.,

self—select ion of authors , thorou gh subj ect mat te r  knowle dg e ,
relevant instructional design experience) were absent. Later

efforts by CERL to foster a team approach were unsuccessful

because of the fluctuation of projec t goals.

A l t h o u gh , as note d , self—training In programming

techniques occupied a great deal of time during Phase I, we
see thi s less as an ac tua l  nee d an d more as the au tho r s ’

a t t e m p t s  to “do some th ing  u s e f u l”  d u r i n g  a period when o ther
goals were ra pidly changing.

The diagnosis that higher management had little interest

an d provided little support to the PLATO projec t because of

its research orientation is consistent with our ob servations

an d it seems to be an im po r t a n t  problem for  f u t u r e  si tes as
well. The use of a novel medium such as PLATO suggests the

__ ______
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nee d for  a r e sea rch  o r i e n t a t i o n  to e x a m i n e  the p o t e n t i a l  of
the me d ium , b ut a resear ch o r i en ta t ion may ser iousl y
j e o p a r d i z e  the  accep tance  of the new med ium and l i m i t  the
commitment towar d it on the part of higher—level admin-

i s t r a t o r s .
The conclus ion tha t  Phase I resu l te d in a f r agmen te d

non— curr iculum not conforming to civilian or military

stan d ar ds for t ra in i n g is con gruen t  wi th  the f in di n gs of the
Ma y, 1974, rev iew committee.

Project management. This section incluc1~ s an excellent

description of the differing expectations of the ISE) team and

the author group. During the transition to Phase II , the

au thor s  f e l t  they were bein g tol d to sac r i f ice qu a l i t y  for
high production ; the ISD staff felt the authors were unmoti-

vated. On many issues , the  two grou ps ’ v iews were vas t l y
different. Initially the ISD staff hoped to produce PLATO

lessons as quickly as programmed texts (5Ohr/hr). The

au thors  were use d to work in g at a rate about an or der of
magnitude slower than that (400hr/hr). Both estimates

• (obtained through CERL interviews) were unrealistic and

confl ict on this point was inevitable. It is significant

t ha t  pro b lems such as th is were solve d or c ir cumven te d

quickly so that courseware production could proceed .

Other m a n a g e m e n t  prob lems arose because the use of CBE
was seen by course personne l as be in g a tem porar y ex per imenta l

• project having little place in operational training. Future

• applications should seek to utilize CBE as an important

resourc e rather than treat it as an artificial and short—

lived experiment. If this can be done , it should be possible

to circumvent many mana gement and implementation problems.

At the end of this generally excellent section , the

AFHRL report indicates that “ [b]eing linear and lean , the
lessons did not tax the capabilities of the PLATO system.”
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The distinction between “tax ing ” an d “exploiting ” the van —
ous powerful features of the PLATO CBE system was confused fre-

quen t l y d ur in g Chanute ’s history. Members of CERL’ s MTC s t a f f
and some members of the Chanute author staff regularly advo—

- 

•

~ cate d the ex plo i ta t ion of system f e a t u r e s  for sort in g s tu d ent
• response data , providing feedback for specific wrong answers ,

and for judging the adequacy of a wider variety of student

responses .  Th is advocacy was o f ten  un derstood to mean “the

PLAT O system has clever an d uni que f ea tu res  wh ich ou ght to
be used because they are so unusual , because they ‘give the

system a wor kou t ’  (as if the system somehow g rew slu gg ish if
not regularly exercised) , or because the use of these fea-
tures justified and acclaimed the PLATO system .” In fact ,
those encoura gi ng the use of these fea tu res  saw in s t r u c t ional
or adm in is t ra t ive prob lems which had potent ial solut ions
av ailable within the system itself. We make this comment

to illustrate the nature and extent of the problem s caused

throu gh differing concepts of the role and capabilities of

the computer. Hopefully, these conf l i c t s  can be cir c u m v e n t e d

in future development efforts through adequate training.

Hardware and software related constraints. We would

agree with the assessment that the site was not restricted by

th~ features and ease—of—use of the TUTOR language. ~‘hile

it is t rue  that some of the author in g s taf f ha d l im i t e d

p rogramm in g a b i l i t y , o thers  were qu ite capab le an d most
p rogramm in g needs coul d be han dl ed wi thout  outs id e assist-
ance. The presence of “co ders ” (i.e., persons whose primary
ro l e  was pro gr ammin g the com puter  rat her than  the d evelo pment
of teaching sequences) on the staff greatly enhanced the

effectiveness of the site .
• For a variety of’ reasons , including the fact that it was

one of the f irst remote PLATO IV s i tes , Chanu te  d id s u f f e r
from hardware problems to a greater extent than any other

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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ARPA site. The shortages and delays associated with terminal
and microwave installat ion were especially d~ t r i m e n t al to

• Chanute. Other resource shortages (i.e., in ECS , disk file
space , and computing power) were experienced by all users and

hindered the lesson development process at Chanute as well.

F o r t u n a t e l y ,  most of these pro bl em s have been a l lev iate d

t hrou gh var ious har dware  enh ancemen ts to the cent ra l  process-
ing system .

Courseware development. Chanute was one of the earliest
users of microfiche . As such , they spent a great deal of

time during Phase I exploring and defining the limits of the

m icrof iche system . Neve r t heless , it seems an exa gg era t ion to

state that several man—months were spent during Phase II in

refining this process. In any case , the stor y of Ch a n u t e ’s

use of microf iche is so extraordinary and enlightening that

Franc is (1976a) devoted a sub—chapter to describing it.

Other problems described in this section relate to

the fact that the authors were not true subject matter ex-

perts (so that 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

operational use. These problems should be addressed in

L pl ann ing for fu tu re  CI3E d evelo pment  effor t s .
We agree he a r t i l y  tha t  there  was a pro b lem in determ in-

ing the proper depth of training for an apprentice mechanic;

th is resulted in some apparent inconsistencies in the Chanute

L 

lesson materials. For example , the bas ic elec tr ic i t y  lesson
d elves fa ir l y  dee pl y into theor y , t each in g mechan ics
t r a inees  about atoms an d electrons , but less than an hour is
spent in the only lesson describing the complexities of

em iss ion control  systems , PC V valves , and diverter valves .

Par t  of the c o n f u s ion ma y l ie in the fac t  that  the
S p e c i a l t y  T r a i n i n g  S t a n d a r d  (STS) for most k n o w l e d g e  i tems

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  • -•-- •~~~~~~~~~~-~~~~~~~~~~~~ -- • _ • --• -•-
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(the mater ial taught by CBE) indicates that students should

b e tau ght to the “B” level . The “B” level is defined as:

“ Can ex p la in r e la t ionsh i p of bas ic fac ts  and s tate genera l
principles about the subject. (PRINCIPLES)” Althou gh the

course documents specify the depth of training to be at the

“B” level , the lessons wh ich were pro duce d seem to us to be
a ime d at the “A” level . The “A” level indicates a more

s u p e r f i c i a l  level  of t r a i n i n g  and is d e f i n e d  by :  “Can
identify basic facts and terms about the subject. (FACTS)”

S!nce field results (reported in Chapter III) indicate

acce pta b le stu d ent  pe r f o r m a n c e , yet the teaching and testing

are  not at the “principle ” lev el as defined (see Appendix I

of th is re port  or Kle cka , 1977a) , it may be that  t ra in ing at
the  “A” level is sufficient. This discrepancy between train—

ing levels , plus the pro b lem s note d in the A FH RL re port ,
gave r ise to the “frequently expressed concern about

i n s u f f i c i e n t  dep th  of t r a i n i n g ” voiced by the au t h o r s .
Author ing . The discussion in this section further

i l lum ina tes some of the pro b lems f e l t  by authors  un d er the
con ditions of the service test. Attention to ways of cir-

cumvent ing these problems should be given in future efforts.

Since the contents of the Lesson Characteristics,

Instructional Strategies, and I n t e r a c t i o n  sec t ions  are  so
directly related to the CEML publication by Kiecka (19((a),
an d because the ela bora t ions  an d adde d em phases o f Ch a pter VI
are cons i s t en t  w ith our observa t ions , i t is not ne cessar y for
us to comment further.

Ins truct ior~al programming features. Although many

Ch anute  lessons use d m icro fiche , it is remarkable that few ,
if any, ever used a microfiche as part of an end—of—lesson or

block test. Similarly, althou gh students were shown many

microfiche , r a r e ly  were they aske d an y quest ions about them
during the lesson . The effec t of’ this unusual use of

• - _  • -~~~~~~~~~~~——~~~~ - -- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ _ - -_ _ - - - - •_  •
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microf iche is that the information presented via microfiche

• seems re la te d , but less im por tan t , than  in f o r m a t ion presente d
in other ways . It is stated elsewhere in the AFHRL report

• 
• that students found the use of microfiche images very mot i-

vat ing; it may be that motivation was the primary objective

• and was achieved .

Gra ph ics , ty pically , were more com pletel y inte gra te d

into the lesson. As this section of Chapter VI observed ,

slow— plotting graphics are disliked by students. In some

cases overly—com plex screen graphics were used when

• m i c r o f i c h e  m i g h t  have  been employed more i n e x p e n s i v e l y .  In
one documente d case (Francis , 1977a), one of the best an d

most hard—working programmers at Chanute spent two weeks

copying a single (slow—plotting) display of’ an electrical

schematic.

The last po int we woul d li ke to make about this  sect ion
is to re—emphasize an AFHRL observation which we feel summar—

izes our main criticism of the lessons. Students reportedly

com pla ine d t ha t  test quest ions did not say th in gs in the same
way as the text in the body of the lesson . We agree that

there is ev idence to suggest that the students were merely

assoc iat in g wor d s , not learnin g concepts.

Student evaluation. No comment is needed .

Lesson val idation. No comment is needed .

V a l i d a t i o n  t e c h n i q u e s .  This section also closely follows

Kiec ka (1977a) and requires only one further comment. Among

the “tec hnical errors” ment ione d at the en d of th is sect ion
were a sizeab].e number of lesson execution errors. Although

these errors are carefully documented by the computer ,

several lessons which had passed the validation criteria

continue d to cause this major kind of error as long as nine

months after val idation. This suggests a very narrow view of

“vali dation ” .

_  _
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Conclus ions
We concur with the conclusions that:

1. Phase II lesson development procedures were more

effective and efficient than those used in Phase I.

2. The Phase II lessons did not exploit many CBF capa-

b il it ies because of ina dequate resource s an d a la ck of
relevant trainin g.

• 3. Role specialization contributed to increased effic-

iency of lesson production (i.e., we , too , ex pect a te am
specialist approach to emerge as most appropriate for

technical training applications).
Z4~ 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 ) objectives . 

• • • - • • - • • -
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Chapter VII. 1~ANA GEMENT OF THE PLATO BASED COURSE

We find this whole chapter rather complete and percep-

tive. We expect that future development efforts can profi t

g r e a t l y  from the discussion it provides. Due to space
considerations , our comments  are di recte d on ly at the latter
sections of the chapter.

• Management of instructional material. Two items related
• by Chapter VII deserve additional emphasis. We agree with

the  sugges t ion  tha t  i t  is not wise to au tomate  a f u n c t i o n
mere l y b ecause it can be done or because  it m ight  save a
small bit of time. It indeed seem s likely that student and

i n s t r u c t o r  m o t i v a t i o n  and m o r a l e  m i g h t  s l ip  if c e r t a i n
scheduling, mon i to r in g , an d cont ro l l in g fun ct ions were lef t
ent irely to the computer. The next section of’ the critique

discusses  some pr ob lems that  were po inte d out to us con cern-
ing the new role of the instructor.

The A FHRL re port  ma kes a comment that shoul d be re f lec te d

back to the opera t ional  prob lems note d an d to the r e su l t s  of
the cost—effectiveness evaluation when it Db serves , “Lt j he

course  was opera te d un der the assum pt ion that PLAT O wou ld no t
re duce i n s t ruc to r  re qu irements  an d t he re fo re  the system
should be utilized only in ways that fit into traditional

modes of instruction .” Alt hough such constraints are

somet imes  ne cessary ,  the y force assum pt i ons  an d all ow
in t e r a c t ions which  d ras t ical ly  chan ge the env ironm en t of
implementation. In our view , the predominant attitude at

C h a n u t e  was , “We wil l permit the use of PLATO in those places

where  we can force  it in to  t r a d i t i o n a l  roles ,” ra t her th an ,

“We will adapt our method s and procedures so as to take

maximum advantage of the potential of PLATO.”
Instructor role In PLATO— based training . The AFHRL

• report draws a somewhat unpleasant portrait of the role of
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the instructor teaching a block of the automotive course

after it had been modified for PLATO by IS!). This picture

is , u n f o r t u n a t e l y ,  supported by the attitude data from Chap—

ten V. Iwo bases for discontent emerge from the discussions

in thi s cha pter .
F i rs t , the lessons themselves were a problem. By most

m e a s u r e m e n t s , these lessons were not “polished” , i.e., the y

req ‘ired the constant presence of a knowledgeable proctor

to assist students having difficulties. Nagging problems

ke pt cro ppi n g u p for the in s t r u ctor .  An d , as described in

t his cha pter , e f f o r t s  to correct those pro b lems were thwar te d
by an unfortunately complex set of procedures. (Recent addi-

t ions to the PLATO system have provi ded a con v en ient way for
lesson pro bl ems to be re porte d to the author  s t a f f  wi thou t
enta il ing the “re d ta pe” note d in the AFHRL re port  an d
w ithout causing major interruptions to the work of the PLATO

staff. Chanute personnel have implemented this system and

i n s t r u c t o r s  are using it.)
A second problem was described by the head of the ISD

groun (personal communication) as the reason why group—pacing

is worse for instructors than either self—pacing or lock—step.

He ex p la ine d that  because the slowest stu dent  sets the ra te ,

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  stu dent , or sit with the slow student and give him the

answers so the group can proceed . With self—pacing, the

instructor can help the student by individually tutoring him ,

by providing additional materials to fill missing prerequis—

ites , 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

at tention and clearly in command . With group—pacing, the
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slowest stu dent provi d es the bas is for procee di n g to the nex t
topic ; in many ways the instructor is peripheral or superflu-

ous to the activity taking place.
• The last par t  of th is sect ion points  up a ty pi cal pr ob-

lem of implementations: the conditions under which the

m a t e r i a l s  were val id ate d are  not the  con di t ions pr e sen t  when
the mater ials are used for operational training. There is a

significant threat to the integrity o the validation because
• • stu dents  are now a l lowe d or encoura ged to take notes for use

on the end—of— lesson tests which were used as the validation
• criterion. While it may be that note—taking is an important

l e a r n i n g s t ra tegy , the e f fec t  of us in g notes d ur in g t he test
is likely to be significant. Furthermore , CERL s ta f f ob serv-
in g in the Ch a n u t e  PLATO c lassroom a f t e r  the lessons ha d been

• val idated saw students “gett in g answers ” by questioning other

students or glancing over at a neighboring terminal . Test

pe r fo rmance  un d er these c ir cumstances  ma y d i f f e r  f rom tha t
un der the con di t ions or iginal ly pl anne d for the lessons
(i.e., no notes and each student doing his own work).

In genera l , the  re port  au thors  have prov id ed va lua b le
i n s i g h t  and have  made  e x c e l l e n t  r e c o m m e n d a t i o n s  r e g a r d i n g
act ions to be taken by those in char ge of m ain t e n a n c e  an d

operat ion of the special purpose vehicle course. The Chanute

staff woul d do well to heed these recommendations.

Management of student testing . This section accurately

depicts the various capabilities of the PLATo system and its

u t i l i z a t i o n  by the Chanu te  aut hor and ins t ruc to r  s t a f f .  For
greater detail about instructor comment storage and retrieval ,

consult the chapter by Klecka (1977b) dealing with manage—

ment applications at Chanute.

Genera l  Conclus ions Concern in g Mana gement
• The conc lu s ions  presented  are an a pp ropr iate summar y
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for this chapter . One sentence is especially interesting:
t he re port sa ys “tw ih ile different techniques were necessary

• to al low for PLAT O ’s idiosyncrac ies , these techn iques serve d
to fac ilitate efficient training rather than impede it.”
This is a familiar finding for many management tasks under—
goin g computerization . An explicit list of examples of such
techniques would have been especially valuable.
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Ch a pter V I I I .  H U M A N  FACTORS ANALYSI S

Fr om the v iew of the specia l ist in Human Factors , this
• chapter is somewhat disappointing in its lack of quantitative

data . For example , it would be interesting to have specific

d at a for t he ex per ience at the Cha n u t e  site on term inal
reliability in addicion 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  Chanu te  si te ’s ex per—

ience may actually be better than the system—wide average

reported by the authors.

From a prac t ica l stan dpo int , however , it seems clear

that all major considerations of’ systems design have been

evaluate d for potentially fatal limit3tions and that no such

limitations have been found . Given the limitations of

resources  un d er whic h t he eva lua t ion was per forme d , the

covera ge on th is poin t  seems ent ire ly  a pp ro pr iate to the
nee d s of the Serv ices.

One point that may need clarification is the recommenda-

t ion for in di rect l igh t in g to pr even t  gl a re  from the face of
term inals. Many people include diffused light as a form of

indirect lighting. Strictly speaking, they are corre ct since
the source of light itself is not visible. However , g la re
from t r a n s l u c e n t  d i f f u s e r s  can be just as t rou bl esome as
glare from exposed bulbs or tubes. The only sure cure for

the problem of glare from display screens is to insure that a

dark ceiling is the only thing visible by reflected vision to

one seated at a terminal. This may be achieved by sharply

d i r e c t i o n a l  l i g h t i n g  deeply  recessed in the ce i l in g , reverse—

angle d or ver t ical screens , or a com bina t ion of these
approaches.

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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Chapter IX . EXPERIMENTAL STUDIES

The experimental study reported in Chapter IX is the

onl y one of seven stu di es pl anne d for Phase III  that was

• com pleted . The “Historical Perspective ” section of Cha p ter
• • II in dic ates that  it was or ig in al ly pl anne d to ref ine eac h of

• • 
these seven studies through three separate iterations. The

mater ial re porte d in Cha pter IX re presents the one an d only
iteration of the Technical Order (TO) study that was com-

pleted .

Lesson Sequen ce an d Develo pment T ime
The description given of the games used in the TO instruc-

tional sequence is accurate. It is important to note that

t he s t ra te gies used in these games are suff ic ient l y genera l

as to al low them to be use d to teac h some other su bject
matter. That is , there is nothing inherent in the strategies

which restricts their use to the TO material.

It is di ff icul t  to say how an automot ive re pa irman
trainee might perceive these games . To CERL evaluators ,
however , they a ppeare d to be either so com p lex t hat learn in g
t he rules  an d master in g t he game was more d i f f icul t  than
m a s t e r i n g  the m a t e r i a l  be ing  t a u g h t  or tha t  they were lack-
ing in motivational power. Readers should note the complex-

ity of the “Wizzard Game ” described and illustrated in this

section of the report. Not only is the game complex but the

• rules lack any obvious relationship to tasks involved in

finding and using TO5.

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 classify TOs

in correct order was written by CERL personnel. This game

was interesting and challenging even to those who had no

•~~~~~~~~~ • ~~~~~_• ~~~~~~~ •~~~~~~~~~~~~~~~~~~~~~ • • _ .  •. _•~~~~~~~~~~~ ••~~~~~~~~~~~~~~~~~~ -~~~~~~~~~~~~_•~~~ • •••~~~~~.
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interest in TOs . Several PLATO authors played this game
s im ply for its r e c r e a t i o n a l  va lue  an d became fac ile in
ordering lists of TOs in the proce3s. This game was not used

in the TO se quence because it was dec id ed by those di re ct in g
the study that it did not meet the design criteria that had
been spec i f i ed .

The evalu ators  in charge  of the stu dy ar e to be commen ded
• 

• 

for a t tem pt in g to meas ure  the develo pment  t ime ex pen ded for
ea ch of the g ame lessons an d the ma inl ine in s t r u ct iona l
lessons in the TO sequence. Data of this sort are scarce but
are  of obvious  im por tance  in answer ing quest ions of cost an d
efficiency of production methods. Future development efforts
shoul d a t ten d to the prob lem of collect in g t hese types of
data.

Metho d

Eva luation design. The use of three conditions—— conven-
tional non— PLATO instruction (NP), PLATO— based version

• (PV), PLATO with adjunct gaming (AG)——was twofold. One pur—
pose as re porte d , was to test the efficacy of gaming strate-

gies for improving student performance and attitudes. The

other was tc 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 com plete set of PLAT O lessons was d evelo ped 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’

s im p le tuto r ial PLATO lessons , which were essentially com—
plete in themselves , was not the most favorable environment

• in which to determine the value of’ gaming strategies. In

I

• ~~~~~~~~~—— ~~ - ~~~.---~~~~
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• thi s con tex t , they  are sim ply an appen d age wh ich woul d
certainl y lengthen the time needed to complete the sequence.

Moreover , in the event that student performance was already

h ig h wi th  the una dorned PLATO TO se quence , any  im provement
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.

Addi t iona l  in f o r m a t i o n  conc er n i n g the rel iabi l ity of test
scores an d att itude scales is presente d in a later  re port
section.

• Procedures. The discussion of procedures suffers

somewhat from lack of clarity. This , no dou bt , is lar gely
due to the complexities caused by the differing schedules

for the general purpose and special purpose courses. Such

• com plexities are to be expected when research must be con-

ducted in an operational environment.

Resu lts
Lesson performance findings. There are two main

difficulties with the analysis of procedures used for the

lesson completion time and lesson score data . First , it is

probably inappropriate to have conducted univariate tests on

eac h of the seven modules for reasons stated earlier in this

critique. Second , a more sens it ive measure  pro b ab ly cou ld
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 woul d have detected a difference between the PV and AG

conditions.

Att itudinal findings. The PV condition students had

significantly higher attitudes toward 105 than did the NP and
7 AG students.
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Discuss ion
• The games introduced into the TO instructional sequence

were simply appended to the established lesson sequence. One

• woul d expect , there fore , t h a t  these ga m es wou ld l e n g t he n  the

• completion times of these lessons. That such a result was

found comes as no surprise. The fact that the attitude

towar d s the su bject m a t t e r  wa s poorer for the stu d en ts in
bot h the AG an d the NP con di t ions than for  the PV con di t ion
is interesting. It would seem that attitudes were improved

by t he simple use of PLAT O but tha t  th is a dv a n t a ge was
negated by introducing games into the sequence. This seems

to ver ify  our  opi n ion that  the g ames were amot iva tiona l an d

du l l .  Without bein g ab le to v iew the quest ionna ire an d

b ecause of the acknowl e dg ed pro b lems wi th the in t e r n a l  an d
e x t e r n a l  va l i d i ty  of the stu dy , suc h con c lus io ns can on ly be
put forth tentatively .

The A F H R L  eva luat ion re port  wisel y r e f r ains fr om general-
izing from the study ’s findings on gaming. Had the study

be en ab le to procee d , it would have gone through two more

iterations during which the games , lessons , an d data collec—

t i on  p r o c e d u r e s  wou ld  have been refined. Such refinement

m ight have included integrating the games into an thstruc—

t ional  se quence instea d of just appen di n g them to a se quence
of PLATO lessons. In this way a more valid test of the

‘ efficacy of gaming strategies could have been obtained.

Finally, it is im po r t a n t  to note tha t  the PLATO vers io n
of the TO lessons accomDlished much of what it was hoped the

adjunct games would . These lessons , wi thou t  the g ames , save d

s tuden t  t ime an d pro duce d more fav ora b le stu d ent  a t t i tu d es
towar d the subjec t matter. In 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  e f f e c t i v e teach ing of

-_L•~• •~• • • • • • •_~•~•~• .•~_•~• •~• •~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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Technical Orders) which had resisted several previous
attempted solutions. The results of using PLATO strategies
without the games (higher learning efficiency with better
attitu des) suggest that PLATO may be the long—sought—after
solut ion for this problem . The overall conclusions of
Chapter IX have a tone of’ failure , al thou gh from the v iew of

- a stu dent , ins t ruc tor , or course administrator , the resul ts
• are positive.

F~
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Chapter X. OVERALL CONCLUSIOrJ~ & RECOMMENDATIONS

• Overa] l Conclusions

The overall conclusions adequately summarize the findings

of the previous chapters and contain no surprises. In their

brevity, they overlook a few problems (such as declining

instructor attitudes) and a few opportunities (such as the

potential for computer— aided test delivery) , but concisely
• remind the reader of the salient outcomes . They are restated

here (in abbreviated form ) for the convenience of readers

who do not have access to the AF HRL report.

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

• iri g task—related cognitive materials.

2. The Chanute PLATO application was not cost—effective

when compared to courses employing less sophisticated indi-

vidualized media to perfo rm similar functions in this

application. However , as shown by our  comments  on Ch a pter
- • 

I 
IV , the Chanute application may have approached cost—

ef f e ct iv eness in spi te of the fa c t tha t  it ma y not have
required the full capabilities of CF3E.

3. PLATO did not have a large impact on the main fea-

tures of the training environment; it was acceptable to stu—

dents and instructors and it was compatible with existing

organizational structures and controls. However , l it t l e  in
the way of new training capabilit ies was demonstrated .

• 4. Due to the complexity of the courseware preparation

process , greater efficiency resulted from a team approach

em p loy in g role  spec ia l t ies than from the sin g le ins truc to r!
author approach.

5. The Chanut .e effort was limited in attempting addi-

t ional  ap p l i c a t i o n s  by co n s t r a ints  in mana gement , resource
•

acquisition , personnel  t ra in in g an d ex per ience .
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6. Some management difficulties were experienced

because the }LATO system was not an Air Force resource.

Ad justments were necessary in the areas of training activity
• 

- scheduling and course instructional design selection.

• 7. Few usage problems were present in terms of student

interaction or courseware authoring. PLATO was found to be a

rel iable tool once system expansion and experimentation 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 ma intenance time , for exam ple , coul d be
shifted to accommodate Chanute ’s nee ds, adverse effects might -
occur for other users  (m i l i t a r y  and c ivi l ian ) in other t ime
zones. Nevertheless , it is real istic to expect that any

agency large enough to support its own system would want to

do so in order to gain control of scheduling, m a i n t e n a n c e ,
an d resource allocation parameters.

Recommen dations Specific to Chanute

Chanute CBE operations. The seven recommendations on

th i s to pic are res ta te d here in abb rev ia te d fo rm:
1. In this recommendation the authors state that

“PLATO applications should be selectivel y expan ded to other
course areas where CAl capabilities might be used to solve

train ing problems , increase instructional efficiency, reduce

training resource requirements , 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 of the SPVC to take advantage of CBE’s indivi dualized

n a t u r e , limit the need for enrichment materials and provide

—  —-. -.-m --~~~~~ - • -- •--- ~~~~~ - • -• - -~~~~~~~~~~~ - •- ~~~~
-_ •- ••----—



—
~ 

— 

137

for more efficient use of available terminals. Although this

• recommen d at ion coul d lea d to add i t i o n a l  t ime sav in gs , i t
-• would also entail purchase of additional training equipment.

• Nevertheless , it seems useful  to pre pare  an ana lys is o f
projected costs and savings.

3. The au thors  recomm en d t hat term inal  u t i li zat ion be

maximized by shi f t in g sur p lus termin als to ot her courses to
• ena ble exploitation of cost—effective applications.

4. The report writers state that “Direct communication

between authors and instructors should be promoted to

fac il it a te  appl icat ion  of PLA TO , an d increase  in s t r u c t ional
-

• • efficiency. ” Perha ps increased use of the recently added

“TERM— comments ” an d “lesson notes” features of’ the PLATO

system will help meet this need .

5. This item is a recommendation to install indirect

lighting in the CEE classroom to eliminate problems of glare.
• As indicated in our critique of Chapter VIII , di recte d beam s

of vertical light are preferable to indirect light in this

case .

6. This item recommends a reduction in the instructor

force  in the common course segment  of the SPVC or some use of
less ex pensive instructor aid personnel.

Some additional remarks seem in order regarding recom-

mendat ion #1. Though we don ’t have the appropriate back-

groun d to comment on the roles suggested for the various

organizations noted , we concur with the general approach. We

agree heartily that “PLATO applications should be selectively

ex panded to other course areas where CAl capabilities might

be used to solve training problems. ” We believe that manage-

ment and instructor acceptance of PLATO m ight have been

significantly enhanced if it had been introduced as a tool to

solve a training problem perceived by staff in both groups .

• Similarl y, the effectiveness benefits might have

outweighed the costs if the chosen course had contained

•-.• -.•-—••— _•—-•- — •------ - —— • • -~~•--— •— • •
~~~~

•“-~~~~——  •---- _ _



138

unso lve d pro b lems re la t ing to t r a in in g e f fec t iveness or train-
ing expense . Chanute attempted to squeeze higher efficiency

f rom a t ra in ing pro gram which was alrea dy r easonab ly  opt i-
m ized . The sophisticated and expensive technology that they

used to do this required that they realize substantial gains.

Cha n u t e s ta f f  shoul d not be cr itic ize d , however , for the
cho ice of a course to im p lement  PLATO , nor for the ir dec isio n
to use it as the central medium for teaching. The many

const ra ints  on them , plus the conventional wisdom of that

time dictated these factors. However , in a document  mak in g
recommendations for future projects and sites, it is very

im por t an t  to stress the app l icat ion of CR E for a t t a ck in g

unsolved training problems rather than as the “medi um of
pre fe rence ” for implementing all new instructional materials.

Development of CAl materials. Five recommendations

regarding courseware development and validation are offered.

They are restated here for the rea der ’s convenience. Accor d—
ing to the authors:

1. The PLATO microfiche procurement process should be

a n a l y z e d , then im proved for greater efficiency. Toward this

end , a new m icrofiche camera is being developed at CERL.

2. Redesign of the microfiche projector might eliminate

focus and registration problems.

3. CBE courseware  shoul d be develo ped throu gh 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 the review and revision of PLATO courseware.

__ _________
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We concur  that  a tra in ing pro gram for in s t r u c t i o n a l
design is needed for courseware developers (#4). We also feel

that training for the managers of the developers is needed .

When the Chanu te  pro ject was sta r te d , no such tra in in g was
availa ble ; in fact , the knowle dge base from which  to tra in
staff’ was lar gely incomplete . With the experience gained

f rom the im pl ementa t ion of PLAT O IV , it is now reasona b le
to begin this task .

It is not clear whether  the or der of the recommen d at ions
• indicates their perceived importance. We would rank the

suggest ions for an in s t r u ct ional  des ig n t r a i n i n g pro gram
(#4), a team approac h to courseware  d evelo pment  ( # 3 )  and
instructor/supervisor involvement (#5) ahead of the sugges-

t i ons  about m ic ro f i che  redes ign.

PLATO App l icat ions
Suggestions for how to use PLATO in future projects are

some of the most  im por t an t  resul t s  to be del ivered by an
i m p l e m e n t a t i o n / r e s e a r c h  p ro jec t  such as this. The applica-

t ions su ggested by the authors  appear to have po ten t i a l  for
cost—effectiveness. A more extensive list of potentially

cost—effective uses for CBE is contained in a list of CBE

s i te management  gui d e l ines  (Franc i s , 1977b).

Some Final Remarks

The comments by the authors in this section are a

fitting summary to a well—written report on an extensive

undertaking . We would like to add a few general remarks .

Readers of this (and other) reports of’ the use of’ CRE

systems should consider that the results obtained are rather

sensitive to the conditions of the implementation . Variations

in the attitudes of the instructors , the qu a l i t y  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’ the situations described in the report

are necessar i ly  re la te d to con d i tions foun d only at Chanu te
or onl y with the SPVC , in general , the  problems encountere d

are  not uncommon or im prob ab le , nor were the solut ions used

atypical or unlikely to be tried elsewhere.

We woul d like to take this oppo r t u n i t y  to again commen d

the projec t 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 analyses of this data are

un d erway at CERL an d are ex pected to lea d to addi t ional
reports on CBE and related topics.

While we concur with the third of the overall conclu-

sions of the AFHRL report (i.e., “[ijittle in the way of new

tra ining capabilities was demonstrated”), we su ggest that
r~ aders of’ the AFHRL report riot view the Chanute experience

a i ai exam ple of how training can be structured around a CRE

system to take maximum advantage of its capabilities , but as
an exam ple of how PLATO can be incorporated into a traditional

m ilitary training environment without causing changes in

basic routines.
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