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Abstract

iii

Titfis report' is intended to serve as a resource for the
development o' management and instructional guidelines for
computer -based edubation (CBE). Although the data in it
Were gathered from PLATO projects only, they represent pro-_.
jects which varied. widely in target populatiOns (el.ementary
through professional students) ,, subject matter content, type
of implementation,. and size and scope. Therefere, it is
expected that the report will be, useful to developers of CBE
in general, and not only. to PLATO uSers.

Critical incidentS are. defined in terms of four cri-
, ter ia . Then more than 125 case histories or critical incj-

dents are documented.' They are organized by\topics, rather
than projects, which in effect will serve as a taxonomy of.
matters or issues which' are critical daring project develop-
ment. The report also includes summaries and analyses of
the .processes and procedures and their subsequent effects.

Just a few conclusions-Will be given here., CBE ,was
implemented most smoothly when there was a conscious effort
to develop good relations with nstructors and administra-

. tors. Successful projects, were tho9e which had initial.
'plans for such matters as project. procedures, organization,
objectives and evaluation. Directors who/ planned' .contin-
gen,cies, in case of failure . to meet goale, increased the
probability of the effectiveness of their projects. lEvalua.-
tion was essential,. throughout lesson development as well as

, after l'esso-n completion. Many models of staff organization
were noted,.but there was no single best mo.del. fort-lesson

'21 developments, Successful staff members were those 'whose
expertise was not limited to a single area, such as pr -
gramming, but who had breadth in 'many areas including
:teirching in an interactive, environment.

t
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A:Background and Rationale,
. e. .

.

.
.

,
.

PLATO is a, attrly new technology (cf. LyAan,.1975),
as is all oomput r-based'education (CBE). When'PLATO III,

.,

the firSt classroom-oriented version of the.system, was
introdusied, the major educational efforts-were exploratory ...

land evolutionary. Directors of4hese'early priRjects had to. ,,

formulate'plans without the benefitlof other people's
experience. This wae due.jo the act that CBE, and-the
,PLATO III system in particular, w s a novel! .and unique
mediUm. Previous research in rel ted areas. such as '-

programmed instruction and curricUlumAevelopment was an
inadequate source of nforWation. Project directors tended
to try out ideas in order to learn'from experience. .

,Sometimes, they shared the knoWledge gained with other
projects. FOr the most'part,this information was not
recorded.. ,

r With the advent of thelleATO IV stem a few years . r
.

later, the system's capabilfty expanded to handling hundreds
of terminals simultaneously. Directors of new and larger

/,projects had to make decisions not onfyabout instructional .0

design; but alscr/about project management and organization.
The new dimensions o? CBE made it necessary to revise old
concepts and sometimes even. to develop new procedures. Di-
reators. could not anticipate all aspects of planning that
would be necessary, and there were scant resources
them. Unlike other CBE projects (cf. FaUst, 19'0) e h '
groUp using PLATO made its own dectitons about organization, '

procedures, staff selection, lesson design, and evaluation.
The groups varied widely in size, setting, and educational.
level. /0 knowledge and 'experience accumulated, staff` "5
members, of each-group made modifications or even_tomOlete

'

revisions of one or more aspects of their work;
Sometimes; groups who were working under different ', .,

circumstances came tosimilar'tonclusipns ahogt effective.
ways to reorgan4ze or to improve some )spect of their ', a

project. For example, two projects that were very different
in-size, scope, and target populqtion found that'de same ,

organizational structure mettheir needs, Sometimes, how-
ever, when confronted with similar decisions, tee various
groups Chose different alternatives because of their /Sortie-
ular routhstantes. For example, some;gri5bpsdbecided to
adapt available curricular materials to the'CI1Etsystem,
whereas others developed new curricula. .What was ,.a good
idea for o project was not necessarily considered tq fie a

iralle

good ide for another.

1
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*
The, sum total of this experience cad provide a valuable

data base for guiding t1he dekr4lopMent of many aspects
future'CB.c projects. Specific documentation of circum-
stbmses. preceding-Pnd surrounding trrese incidents and deci-

c sions is essential 'so that:the consequences'may beunder-
stood in proper coptext. This kind of infiormAtiOn has not
been generally available. Althou.gh,most projects have .

provided rdpor.ts'and summaries of their activities, these
Have varied considerably. 'They include such materials as
.cataLogs of lesspns,:data on lesson usage,.summarieS of
stAident performance, ,and companlson to control groups. Most. ,

are dMmative evaauation6 giving little or no forMative
r

evaluation dat4 (i.e., infOrmation abo.ut the evolution of-
: project) procesdes and procedtres). Those reports. which do
include sbme'of this informatio tend to be incomplete.
They are prone to'olierTooki andomit debisions and events
which produced negative resultes. .1n some situations, where
there was a complete turnover of personnel, the report
writers tend .to irrclud' little or no-infoftatiorl about the
earlier phase of the project.

Outside evaluators have Written abOutsome aspects of
project development;'but these are limited to thgir Otrti.-
cular foCus% House (1973) provl,ded qxtensive process docu-

: Aentation aboutk one implementation, effort but necessarily
_discussed'events that served.to illuminate the author'si
topic; the politics' of'..innovatiorrix educations, %Similefly,
Mahler and his colleagdes (1976) docUmenteq.PLATO courseware'
development, 1:!,0t, 4e.inTormation is general and lacks Vihe
detail that wouldibe'needed., for developing guidelines, for
the futpre. . ,

c.

. B. PUrpose

r-

II

-The purpose of thiq'neport is o. provide a road-based
. .

set or case histories and decisions that were observed.to
have spedific affects 'or lo-ng-term impact on 1.ie smoothness
of project implementation. These incidents are intended to'
proiridt a data base far .developing guidelines for future,Cft
projects in genea1 and PLATITprogects,in .particular. It is
also intended to-serve as a first apprnikkation to a"taxon-.
omy of factors that sRould be considered in project manage-
ment and instructional design.

. / 2
. .

.
C. MethodM

t. -Resources ,

Three sources of infoTmation were used: personal
accounts.of the individuals who developed lessons arrd were
directly involved iWthe projects or were in a position to
make personal, observations; interviews by the edito? with

10
1
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. some directors and,Staff members of various projects; and
published documents such ascthose%preViously.l,isted. f

4
2::Defihitions Anid'criteria for inclusion of cases

Nhanagan (195A) developed a- technique for arriving at
r _job specifications by documenting and classifying

incidVnts. Be defined an incident as critical if its pur...-
pose was clear and the results-werie -definite enough to
"leave'little doubtabout.its-effects." This definition hat
been adapted here' fore evaluating aspects' of CBE sp.rojeCts and
has served as a star=ting point forsthe inclusLon-of inci7 '50

.4 dentsTin this reports Three additional definitions were
include'd to cover other kinds of situations. Thus there A

.were four criteria for.inclusio of incidents.

1j.k decisiOn or incideni.waS.considere crlicar
Wthe circumstances surrounding it were clear
'1,nd the restils or effects were definite.
"'

'2) There were effects or results ,or setuati-ons that
4

could be traced to, the fad that a0ecision was
not made. 'Theeefcire.,tfr one incidents included

1 here the effectt were-frac drto the failure of a .

person in a.position.pf respons.ibility to make
a particular decision.

.

3) Therq weresiuations in which a decisiOn had to
bemade to choose between alternatives.' The
observed or reported'advantages-and disadvantages
of the alternative provided valuable information.

1,7
- (.1-' ..

.

4) In sote' nstancles, %as'uccessfuL scheme or', decision
eVol theoughreeeated iterations of situation-
decision-leffect cycles. Since these situationsmet:
the ultimate objective of t,is report),-they were
included.

3: Prdeedures

The initial thrust was an informal "brain storRing"
sessionydn which tile ellthors reported 'inciden s which came
to mi'nd, 'As each Individual recalled events 'about partic-,..
ulan aspects of projtct. devell5Rmenty the memory of'otills
was stimulated and bactivatd. This ,initial set of events .

was theme organized into, what seemed like a reasonable set of,
topic-headings. Subsequentlyhe'authors held meetings to,
pda more informatibn awl .help clarify the,definitions and

' criteriafor including incidents_ in this report.. The editor
interviewed 12 additional CBE staff members, representing 9

a

S.
. 4
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different projects, ',$nd.'reviOmd 00 than 20 project papers
' and reports for aPPrOlDriate.informAtion.

il In'most ,projects-,-.:4A4rar.,orqlpici/--ipcidents resulted, ,

ofte.n in various aspects and nanageaet.
"Since the cases : tite6 below were classified according to
topics, rather'than pftojects, it was necessary to 'repeat the
circumsfances in some case's in order td make the. report mcirb
readable;

4. Credibility
4

It should_ be noted th0 the incident's reported below'
mayobe somewhilt biased. Memory tends td' be selective;,
people tend'to'remember the, draltatic,and perhaps' fail to
recall the ordinary, They may be incliged.'tmo recall -Mega-.
tiye incidents more frequently than positive, In fact,
recall may,sometimes be 'somewhat4knqiwurate., We have tried
to minimize this'Troblem by obtaipifirrePorts of, an incident
from more one source where Postible.

The role Rolf an'individual within a prrject.aiso preju,
'dices the incidents Flanagan954).
order to keep' this bias to a minimum, ehe peop14.seleoted to
be interviewed ward chosen to represent different leyel-s of '
responsibility and duties. The authors of this report' also
represent' many projects And roles within them. It is threJ,
fQre hoped that this -kind of selectio bias is4 at

The experiences reported hereare not intended to be
used as a final authority for judgiwg the, adequacy of, CBE
projects. In some instances. the evidence is scanty ant!
.inadeivate for makArgenerSlizatidns.: The intent is to

*,provide tentative and preklminary f rmationi that can be'

useful as a guide,fOr the planning omanagement of ,all
.- .

Cacetz of new projects..
Some of the . "lessons learned'" w 1= appear to-be no more

than common sense. But what is obvious in'hindsight was, not
so clear or even visible in foresight. The purpose'of
reporting faffures, in Addition le suc8esses,,.. is noptita
criticize but rather to emphasize the impact on the various
factors in establishing and managing a CBE site. 11

A 444
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PROJECT-ESTABLISHMENT

A. Introducing CBE

.r

Introducing CBE involved special problems ab ve and
beyond-those usually cdnmected with 'instructio al -i
tion. The new medjum,,the computer, was stir
recent invention. \Most people had hot worked eirec
computers and were not yet ccftnfortable with them. Some felt
=threatened by them or were afraid of being replaced. Athers
'expected the new Medium to tie 'a greit cure -all foie many,
their problems. , Another unusual circumstance was that
leSsons were often used for'instruCtion'as soon as they 'were
finished so that instrudtors were Unable to familiarizt
themselves with the lessonvtent'and:formit before their
students btun to use them (,unless 'the instructors
themselves e- authoirs of 'the lessons). . t

The way. in which the 'CU 'system-was,introduced'at an
institution affected Staff aswell.as st).4. ts. The extent
and the, nature of public relations and or' ntation toad go,

decided effect on..the" acceptance, coopers fon, and. expects-
tiong of. those assoeted with the project, 'The. iffcideht;.'

4
cited belowshow,three factors that engendered good will ,. .

toward, CBE' and instructor acceptance and cooperation. -;

Broadly, batetorized,-they'are: (1)'i olvement:(.2), fakil-

instructors. besitable'attitudes resulted when 2 delib6tAterir
iarity with CBE anti /or;, the CBE less s and (3) volAteers;as

. effort was made 4o 'provide enough timeYorrthe inlikructor toy,_
work.onthe..CBE system or to, take some meaningful.part in
the project, like critiquing lessonS.or assuming part ofthe -*
computer'sxeonsibility for.iiist-urctionai management.
Converselyf other oases indicate that, whin teacher were not
.adequately familiar wih'the CBEsystem on-were Ansuffi-
ciently invoIied,Athey resisted using the CBE les'sons and
did not makei-an effort to'integratethem into'their regular ,i'
classroom- 'instruction. .

, .

Expectations could not always be' met as anticipated.
In one-such instance the prOject director .planned some

-..alternativOs A project' procedures which enabled the proIect.
Ilk to progtess even .though fewer terminals Were available than

had.been lnticipa,ted. In otherAnstances; failure of the .

.. 0 director fo make contingency plans or to furnish explana-,'
tions for unfulfilled promises led to misunderstandings and
bad feelings...-.

sle
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4.
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4- .
1.(-IhStructor acceptance and-.cooperetion

tfl
Case Zil:i Volunteers as cooperative instrupbors .

ACBE teriminals.were to, be placed ,in'e prespecified
ber of Classes/Within a:large institution. , The project

er.director had 'to deoide'on'a plan for' selecting the limited,
. number of instructors' who would have terminals in their
classroors. He'decided to ask for volunteers. The instruc-
tors proved to pe,cooperativ,e throughout the project in
'spite -of errors in lessons or other problems that arose.
Coopesaticin was goo d even among thpse teachers who knew that
termibals would notbe available to them the folSOwineyear.

Case 2A1.2 - Deyeldping
good.wi4ll-

among instructors'
.

At one site, as an exper.ieent,.an entire course was
being rewritten to become,self-paded.: (Parallel CBE and
non-CBE portions of the coursedNereto,be developed simul-
taheously.) It was an intribpte petcHDork of Materials front
many media. The CBE project director had taught this course

AIL and pregumbably kneW the course instructors. Early in the
lug. project, he decidedtthat he and his staff,should work very

hard to eStabli,shgood re ationships wit)Y the instructors
'and'clevelopers of non-CB materials in-order to keep a
natural anima'Stty frOm d veloping. He lent the other group.,
staff, pvg,them all Si ons, taught them to'play,CBE gam s,'
reviewed lessons betwe project and traditional staff,
paid,what any unknowi g outsider would deem "unnecessary"-
attention to details that reduced "jealousy between groups.
He even went 's r as to halt lesson polishing when CBE
lessons reac ed a le'yel where they.were clearly superior, to.
the conven onal'materials: To have .polished them more
would not only have needlessly added to development time bUt
also Might have fostered feelingsof jealousy in the clever:-

.operi Of the materials using conventional media. The result
was acceptance by the .conventidnal'staff, and relatively it
smooth implementation. .

Case 2A1.3 - Giving instructors responSibilities

In one largectirriculum project the director decided. to
put curriculuM mitnagement under computer control. That is,
the computer kept a complete record for each student and on
that basis decided which lesson to present next./ The
instructors were unfamiliar with the lessobs and with the
hardware. Although they had the option of overriding the
comOter and setting up their own sequence, they rarely
exercised it. They viewed the CBE materials as a separate
entity and not an integral paFt of the regul'ar curriculum.

a
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E ilo . In-subse quent yea s, thedecihion.was made to
ab n on computer management, and to'giye that .responsibility'
to the instructors. By that time they were more familiar
with'iwth the lessons and the system._ They had to'dp much
more workpliagnosing and'pnesorib-ing lessons. for each .

student. HoWdver, it .gave 'them-a sensebf power and control
over the' machine, and they had more students do more lessons
than in previouS years. The students, 'in turn, were more'.

. interested,because the lessons were more appropriate and the
teacher showed a vital interest and,,participated

Case 2A1'. - Asking instructors to critique lessons, 7-

One group of authors wanted to' evaluate their mate'rials
with students from the target population.' They decided that
the instructors would be more inclinecrto cooperategif they
were involved in a meaningful-way, so they aeked the
instructors to review and trttique the lessons'. At ttiat-
time the lesson's wre still in a primitive-state and had ,not
been carefully pretested. Nevertheless, three of 'the
instructors were positive in their reviews and used CBE
lessons with one or more of their classe...f:...)One instructor
wrote p negative ,critique and decided not to use CBE at %11..

I

2. Instructor resistance
*

Case 2A2.1 - Insufficient "hands on" experience
*/

In the first phase of the development of a large
curriculum project, lessons were developedby the CBE staff
who'were not part of the.institution that would use them.
The decision about the educational level at yhich to.write'

was made exclusively by the CBE staff. They aiSo'decided on
lesson' content. Instructors who'would use these materials,
were solicited for some advice about lesson content and
general demonstration's were given, -but ho provision was made
for "hands on" experience with the .materials. This was
partly due to the fact there was neither lead time nor a
backloig of lessons; lessons were written and used immedi=
ately. ,Also systems limitations madioit difficult to'obtain
time for instructors to try out the lessons.*.*One further
obstacle was that teachers had to go, to a special room to
use the termlnaLS: As a result, most of the instructors
tr,eted.the CBEexperience as a supplementary activity and
not as an integrated or important part of the curriculum.
They wanted td have little to do with it and' resisted
becoming involved. '

Epilog. When a special time was later set aside fo'r4them tO
ecome to",try out the materials, only 1 out of 25 instructors'

4
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showedolip even tough time f r perusal was' scheduled for
their nvenience.

Case,2A2:2 - Insufficient familfarity wfth_lessons

lessons in a given subject were,developed and vali'dated
with a particular subject jopulation and were shown to be
effective. The lessons Wereth'evoffered to another insti-
tution which ha.4a similar student ,body. The institution
did.arra.nge for review time-for any interested instructor;

r'The,department chairman fwho. was,very pOsitive toward the
materiel) scheduled en6uir-lithe,so that members ofrevery
class could complete'all ,ppropriate-materials. However
because instructors and authors of the materials were tusy,
no formal attempt was made to insure that instructor' at the

site were aware- of the detailed' content bf the
'materials%

ery fewof- tie -instructors took the time to examine
the materials. Virtually no attempt was made to coordinate
class instruction with the material's. Most, instructors
simply. sent their students to theCBE terminals at the.
4ppointed time as an independent, activity. Studentsoften
got instruction the CBE system for which they had no
class prepare on, br instruction that.duplicated earlier
class presen ations. Student,,attitudes were extremely,hos-
tile since the'y saw. the PLATO. 1Rssons as a'wasteoftheir
time. Instructor altitudes were only...slightly better:.

Epilog. Following the above experience; an effort was made
to involve instructors in the.reiiiThn of the original
materials. Although only minor revistdps were in fact
carried out, most of the instructors viewed all materials
and participated in making up a 'Witten guide far the
coordination -of the matertals'with classroom activities.
Subsequent student and instructor attitudes toward CBE and

rthe materials were above average foi. the institution,
although still .lower than those at the site that first
developed the materials.

Case' 2A2.3 - InSufficient familiarity with CBE .

4
Lessons were 'developed 'at a curriculum center fe- use

at another institution. Since lessbns were used by students
just as soon as.tey were-dombleted,instructorS did not
have a chance to See thetn,firq, and Were,frequently too
busy to make time to view 'them at.all., They were uncomfort-
able:with the CBF system nd-upfamiliar with the leSson
content . yo

.1
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.E ilo . Before the second year begap, the project director
made time available for the i'nstructori to have.lhands

- experience before classes started. They felt. more at-ease
with the lessons and this attitude was reflected id the
students. Instructors also'.wre able to hell) students who
were haqin difficulties.

Case 2A2.4 - Schism between,,staffs
- 1

/

Mi tone site the staff felt that_the entire curriculum d:
needed to be made more relevant for the students and decidedi,.
it should be revised:. At. about the same time funds. were
made available to get some CBE terminals. Without further
ccnsultng the course instructors, the course dirlotor

14---4whi similltbineousiy initiating the first se of CBE at the

initit d a Rroject to develop an entirely new 6.74riculum

....institution.
. w . . .

He hired 1. staff members to,write the new curriculum,
10 of them new people. The plan was to havE the,#tradi7

t

tional" staff adapt-the_ content of their coursesvtothe
needs of the CBE research project. They were expected to
.isolate all of their lectures that dealt with a specified

.

,topic; then ,the content was to be given to the-CBE,staff for
. less4rmriting." The traditional instructors were expected

to teach the selected topics at a particular time so that
. .--,while some of the students attended the lectures, others

simultaneousli .learned the same material via CBE. This
entailed a considerable.amount of.worfor traditional
course instructors and they did not perceiye CBE as a .-

- benefit either toithe.course or thetselves. Furthermore
they sa4the CBE project ds research that would never be
implemented so they could juSt'wait it out. They had no
motivation to cooperate and were slow in turning, over lesson
materials for the CBE authors to use. They die/not dome to - rthe terminals,reither to try the lessons, to observe the
students or even just. to play on-line games. /

A furtheriource of fration was the fact that .the
traditibnal staff had receired preferenqal treatment over
the other staff at the schoOl. Because P.Ie traditional ,;2.

staff members were developing orieihal study programs, they -

were exempt from some of the duties that instructors in
.

. pther parts of the school were expected to perform. They
,

were somewhat ego involved and' maintained a "hands off" ../--- .

policy toward their lessens. They were hardworking, but-
often cansidered arrogant by other instructors: As'a
resultj they were disinterested and professidn y_conde- .

sCeriding. No ore served as an interfacebetw en the two
staffS. 21to further complicate the matter: ch nnelg of
communication were inadequate between.the lea ers of:the two I,

.groups'and between leaders and their staffs. .

17
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Epilog. At about the time this .project was ending-, the CBE
administrator approached staff in other ,coqrses and offered
them use of the's CBEfacil'ities. In this instance: in co-
Arast to the earlierione, 'CBE was offered as a means of
meeting. the instructors' perceived.needs.',,They were moti-
vated to use the CBE systemPto,solve their training
problems.

3. EZOectations ana.congecwent misunderstandings
P,

Case f1. - Who can use'terhinals
. . ----. .

, , Staff members of one organization were'notified that.
they,were to, receive a classroom of terminals. They were not'
sure that they could fiAlly utilize the CBE terminals. .

. ,
Rather than waiting until the uncertainty- was resolved, they
spread the word that t terminals would be coming And
invited suggestions araLkt their use in other departments, -

Later they found that there was no excess of terminal avail-
.

abiliti's, s they reYleged and,, restricted usage. The result
vies ap-tagonism throu,ghout' the organization, and. members of
.0,ther eepartmemtswere reluctaht to act as lesson reviewers
:ror to, provide studentsl.for lesson trials.

A, ,

E 2A3,2 - Feyer terminals thanApromised.

.-At ope sile,,a given number of terminals werf promised.
,DIJF to.a.milnufacturlr's delay,'.feyer were. deZiverVdini-

tjto terminals' .aA abiou 3 to 1. SinCe the PLATO terminalg

ini-
tially than . Cohsecientl the ratio,,of authors

wer,av'ailale 22 hours a :day.., the staff decided to resolve .

the-proem by working in threedsplit shifts, Higher pay
was,provided as an ihceritive4'or night worke'.. The -authors
claimed thWthis system'reducgd tensions. Butthe admi:iii-
strators ,said :that extrd'effort was needed to coordtiaate , %

s,taff. they reportgA some protilems'aince the staff members
were not always under.suparvisiOn, §ird Wroduction standards
were not Well-defined: Moreover, the split, shifts' appar-
ently fostered cliquishness and division amCng.the authors.,

4

L .
e .

Case 2A3.3 ,- Not as reliable 05 anticipated.
/ '4,

.
, .

One institution decided to get terminAls.bec) ause vali-
-dated curriculum Materi41.was already available in a) area

- .they really eed.ed. Instructors were disappointed, however,
-: .because the system was` notas-,rdliaple as had; antici-Lrl

pated. Adthinistrators decided- they" had .beep '4J d" by thp
... develppers for testing.hardware., The developer s nt

)1'perennel "to help solve, problems, and in-service thor
. . a --.

. # .,
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- traking for instruLt4r.s was protise . This;%coupled withI ,'the- fact ',that- extra funding b vailable if the CBE10 system was used? led ta>aetaimproved tityde on the part ol`
the administrators `asrwellTas. the 'tea6h'ing staff,. , -

$* ./ ' ' ,/ .
,'Case -243:4 - For whom CBE is usefUl N ' 1..4 . ...1 . q o .t 4' **4"The president, or one instl.tutio.n saw ,use; of the CBE, .'system as a chanc.e to get outside 'funding _ands to ritatice _.

dependency on tenured tectrers, many, of whonbelO-pged 'to f ' . t. unions A. Theefore,: he 4tc.id'ed tp assi.g..n nonAenved - ... ' i,
? teachers the .t.ask of tfircQming CBE.tauthors,.: It was also the'case that ttiese ..inclividual weret;ii).ohargei dtreme'd-i:aiton,

-for 15'pen-admisionS...sttadents... ',As aV4sultp, fusiFudtiOn- yia .14 )CBE' Wal perceixed by 'tenured s-trra.s".a,cheap treatmeritzfor
th4 pOorer,studerie4 andses;a",-Means".of '1.eilpc3.ng 'th; power' of
the union, by cutting 'back on the bed fo:r tenured st4tohers."
They 'also' si.1.2.ect.eci 'that the 'CBF:systems was' uSedtonl'y 'far

ss mino.ities arid, nOt at prestigious univiks,itieS. persons.assigned to aid', in establising/the site . we're unfamtlfar. ,,
Vs ,- with CBE, an.8 4mis.sel ,the` opt4rilpniti to cOrrebt these :impres- i.--,-sLons. (CBE was,, in -itact, used ,by, prestigious' universitiies,ix .'..and this paq'ticular impatme:p.tatidn _Kass an ,attempt $o bring :- f.

advanced- tetcliholog to spf,locIls. with Jew-0'reso..tirces.),..Bi.4
because of "th'i's Ta,,l.se ithpreSsion, and. the 1:41,ic'y''f *ing,1k3Esolely for, remediation,x sOior staff 'and MeMbers.',-oflpreatige
deparqments avolded .us,ing;gBE. Students assigned ,to useCBE '-
became identified''a's'"&10,4" off: "dumb".. -t 4, , ,

di., .
. -,

..
,

Bk: C h qi c e S f if',i-c4 e,..t. Director '' ' : ''4
a%

,
*.

. PLATO' ,projects ,varied wide.4(41,rt ,gc:,all. scbpe, bn,d ,rate
III,of development. Consequently dir,,eCtorS- were chosen und.et:

different ',cir-cumstances. Some. were Irldivlial, professors .,who initiated and developed pie- Prcijiedt, on 'their Own inctia,--tive. They Ile,arnerf the TEJTOR-prog,rammin41.aneuagem'aut-hbred :lessons and generally explored the poyntia)_of kle,t).1.ATC) i-
eystem. After they .gained,,ex'Ret-ience "In many' facets or
lesson development, they-,expanded their,staff *but contin edto be actiorell invorv.ed. Other ,projects were intended t 'be , id-emoristratIons of use of the PLATO system. I' -some .,

' instances the director, Was,,chOSen fidm among ithe instructo19-akithos who would use -the materials; in other ifistances, noverall project 'director' was appointed to manage, diversep,rolects within a given institution. 'Such 'a director ,wa ,- inot alway_s_!Available at the time a PLATO, project was' esbblished. AS might be.% expected',, overall lesson producrio .,
was impeded and slOwedAn OPo,Jelots whicIfiwere- initiated
withollt a ,leader or_with p' teffipor-ary one.

.. ...
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Evfn when such a tirector-Was available; he, sometimes
-lacked the essenial expertise. CBE was so new t.4.0 there
was no pool of avajlable4eadership'in the field pet se. ,

Consequently. the Figw direCtors were expert i perhaps One
.relevant fielTI.Su6h as subject con(tefit,.curPicUlum dev.elOp-
ment, compUter'programng, or admIhistration. As it turned"
out, the most successful, leader's were those who WRre COntent
experts or curriculum qgvelopers and *tho "took the time to
learn about in'structional design and hl about PLATO.

Iri some instances the director expected,.cer was
expected t carry on oMe other responsibili,tes in' addition

.iirmanagimgithe project. individuals.'did not have time'
o become a4cqUately knowledgeable about .the _workings of the
PLATO system. Not only did they not have 'first -hand"PLATO
epperfence themserves., they did not spend,eno.4gh time
obserying the production process. Therefore, when madage-
ment and 'policy decisiOnsllad.to be made, they were neces-
sarifybased- orr second-hand, or-sohetimes.conflicing
reports. :many of theSe decisions were ill-advised and
resulted in staff dissension4and .fragmentation. One dirge:-
-tor-appointed a coordinatocjo alleviate the problem. It .

was.dOt>uccessful because the Coordinator was.not Oven the
authority he needefi to carry.oUthis respodsibilitieso

4

.1. Avaiiabili-;ty

ease 2B1.1 - Leaderless prqject

-A new,CBE project was established but a director could
.

-not be found. The individual who as responsible for
-funding, but not far project outcomes, decided thalit would
be better to get something gbirig. rather than wait'forYa-,

,qualified leader. Consequently, he hired staff members; some
of them rejectsfrom therprojects, and allowed them to.
work autonomously, Each person developed lessons indepen-
dently. One member of'the.group expected obe appoiRted
leadereventually. Whemavroject director finally did,"
arrive, several months later, .is efforts to-organize and

PN Oimplement a work plan were thwarted by i didual members' .

who had vested interests in materiali era- ady deveop0' and
it directions already taken: Productivity of the, group ell
and much time.'was spent in behind-the7scenes struggles' or %

ppwer. #. ,

4 may y.,

Case 2B1.2 - 'Temporary administrator
..- .

. %.

-. A project was tasked with implementing an experiMental,
cucuium,requiring a' variety of&bigh-level cogniAive and
affective skills. The project was expected to last for three
years-including training or,staff;. development of CBE

6
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materials a 4 evaluation of their cost andiiistrUCtional
effectiven si. It was difficult "to find a suitable indivk-
dual to oversee tht curilipulum.development sihce highly
technical expertide as well. as cwridulum development skills.
were needed, The curriculum developer joined .the projeot
six months 'after its,beginnilig. -Meanwhife.a temporary %4
leader sad' in charge. He was faced with two alternatives-
Allhough not qualified, he couldmakeofundamental,decisions
for the project which ould allbw itto begin productive
work from the begihnin . .Alternatively) he could postpone
theseldecisiond until the Arrival f the curriculum devel-
apper.and allow the pro eet's authors.,to develop lesions An.
vhatfver areaslhey fe t M.ight be' useful tofrthe project. -lle

selected the 'Second al ernative.- , .

The*lessops.which welleydeveloped-in the si:x month
period befbre the curriculum developer, arrived 'were for the
most, part unustable; they akMply didliot fit into his plan
for the project.. Altimatell tM project failed to meet its
intermediate:and'final'production deadlines..The inability
to use All of the project'S:time effeCtively was probably-
detrimental to its successful zontlusion-.- Moreover, the
early loss or tine ,forced a hasty and zlifsbod manner 'of
lessondevelopment in. attempts to meet the deadlines.

2. Diverse qualificatio'hvof4iredtors,

Case 2B2.1 2-Content'expert studied CBE
. I

In it least four projects the director was a content
expert who*had teaching experience and/or had taken courses
in instructional design but had no- experience with CBE'.
R-irther"ttian begin. staffing and rely on xperience with .ot4r
Media for setting prolect policies and goals, the new
directpr.sPent one or more years,learning the TUTOR language
lbufficiently well to produde and test several alterhative
types of instructional'-.approaches that might mike 'full use
of themddium. r

Therefore before he.begin full' staffing he had a good
understanding of the alternatives -in Acojeot development and
was Mee foOmulate clear goals. The proSectsyltimately
produffd lar!ge amounts of good'material on-a tight schedule.
.Thip vas so, even thotigh- 'problems sometimes arose in the ----
seleotion of an experienced-programming staff whose views
fit in "with those of the_director . -

Case 2B2.2 - ExpertiSein indtruc.tional aevelopment

'Zr

The. .individual who was'o'hosen t0-.7-Aad one project had'
experience develbping instructional matekials for the
audience.and institution which was implementing tRE. Thee"

r
1"-
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staff he chose had varied backgrouxds. Some were experi-
enced teachers apd others wepe subject matter experts. Only
one other person bad experience developing instructiOnit
materials. The lessons produced under his direction were .

for the most part effective. and useable. The experience of
this, director in the production of instructional materials
seemed to make him aware of the need to make maximum use of .

all available time. When delivery of terminals for his site
4 was delayed, ile-used the time to teach the basics of

instructional design to his staff and'planned for'sharing ,

terminals with a nearby

Case 2B2. Non-adaptive application of expertise
JE

The project,leader was experienced in innovative cur-
riculum development, particularly-for special subgroups of
students. He decided-to transfer the old,materials to CBE,
using. hcs same lessons and 'instructional strategies.. He did
not take into account the differences between CPE and crass-,
room interactions. `Many of the lessons wer-e not suitable'
and students rebelled at doing them. Many lessons had to be
scrapped or essenbialiy rewritten. Considerable-time was '10.4.6,

wasted and the project fell behind its go-als.
_ .

. . , .

Case 2B2.4 - Superb-programmer
.

4

An aftinistator appointed a prdect head whO was '

experienced in'a subject area related to that intended for
BE, but had no teaching experience with the target ,

population nor withthe exact,subject matter., .He was
apparently a hotshot in programming. The result was that he
directed the efforts of the project to developing an exten

. e
sie computer-Managed instruction capability. 'Insufficient
time, was allocated to writing instructional material. There

.

was trot enough- time to produce as Many lessons'as were .,

needed, and very little time, was allowed for student trials.
Many'ol the lessons that 'were produced ,turned out to. be - .

pnsuillible for the Intended students.
.

g

Case 213.5 -2Ex,ur .tise -in administration 110 .

,

In several instances, the projectsupervisors were ' ..:

administrators who had neitherexperience teaching-the
1

target population nor subject matter expertl§e. They lade
ttia decision to discard certain lesson , based on their

%Do
'reactions thatthe lessons were too."b ring' or "too easy."
But the authors felt that the presentat n was at an appro..:

.r-1

tpriate difficulty level for the students. They convigced
the directors to allow.the lessons to run and to let the
data be used, as a basis for decision. Data shove g that

J

,''' ,
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student liked the lessons and also had a5 favorable ,

,attiltude.. The lessons were retained andused% -

3. Bart-time leaders, of large projects f

Case 223.1 -'Too many duties

An indivfdualwas hired to be general supervisfor of
several E projects and to be direct/in charge of one
of:therv.4rn additiok, ife =brought with him 4homtis previous,
position some continuing prOjectS. He decided that hied needed
time',to learn to write lessons to'get a better-fe444-for
hat was invokved. However, he -could, not find time td"do sv-,'---
`ter could he even find time to-observerstCdents working at
the'terminalS. In many cases he made 111-44viseddcisions
anti-:judgments about what' nde!of resTons would be success-
ful. Staff members'becalte increasingly teldctant to aqk for.
his opinion on such things and worked independent,. Evep-,.
tually he`had almost no time to devote to the CBE project.
The,staff splintereefinto factions and morale was low. r

Case-223.2 - Coordinator, responsibility withodt 'adthorify

In four different priOects, the leader 'of the currir
culum group was also.responsibie4for many other acticitas
and had no time to engage in day.--to-day operietion of the 4

group.. He diode pOlicy dectsion6 which here; in most cases,
made solely on the basis of reports rather thanpersonal
obserration of the situation or the materials being devel- .
oped. He appot4ted a group coordinator_to give day-to-day
superv-ision The coordinator deltgated assignments -but as
given no authority to make and enforce decisions. The
leader-gave no general guidelines and left planning to the
coordinator. The leader encouraged group members to report
probleMs directly to him rather than work though the copr-
dinator. Decisions resulting feon such conferences were
'often revealed to the_group.before the coordinator learned'
of them orhad a chance to give counter arguments. The
coordinator eventually became /1 -ittle more than an assistant
to the project leader. Daily operation of :the group became
fractionated since the group members would only follow
iiirectiorisof the overall, leader who was rarely present or
available. A good deal of group effort was spent. ink.
"political" infighting. There was no overall structdee or

* framework for-01son development. The totality, cef lessons
was not a coordinated whole, but fragmented pieceS.

In some cases .the director ',received conflicting
0rnformation. Since he dfd not have time to verify stories,

he resolved the con icts by counting the number of people
telling the same s y. He then made decisions' about,

4
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project policies on 16 basis. Sometimes, this resulted in
. the over-ruling of. unpopylar suggestions that had been made

by an experienced, instructional designer'who was nofiinally.
responsible Tor bairto-day operation of the group. The
grbup went leaderless, Morale fell, and prOductivity Was
almost nil. ..

.
. .

4

Epilog.' The entire group was reorganized under a new- s
director. Although the new director could only devote a
fraction of his, time to administering the project,"memOers
of the groups fiacl gained enough experience SQ that. they were

..:, able to work independently. -Even so, deadlines were so near
by the time. the-grbups became productive thatilonly minor
parts of the original production, goals Were reached and

,

overall quality of the,Materials Was mediocreat hest.
7

.
...

C.,Staff Selection,

The effectivenes4 of each pi-ojeCts was somettmes impeded
U and, sometimes enhanced",hT, the way rn Which staff. were

selected acrd,
-.In order to- select'a project.'faf'f, the project leader

needed to specify the qualification he was looking.for.
Early in the- development of PLATO,pr IffIcs it was knowri'that
soctessfu1~4esson authors were experienced in more than one
area,ssuch.as lessoa design, spbject*matter, and
programming.' Ho-wever:tpere were very few people around with ./A y

all of these qUalificationa. In addition there were no
formal training programs,-in the early years, ao individuals
learned on their own or project directors developed their
own gaining in whatever Wathey could. The.first formal
:author training program underwent severiT'iterations,before

was evpluated,as succes;ful tHree years after PLATO IV
-was implemented.(Feancis, 1976).

Directors were no.t.always freero choose the entire
staff. Sometimes ind.iyid,uals were tarried over from a
previous project. Sometimes new staff'were 'hired simply
because they were avail-able an'interested at a prOpitious
time Some staff were students who wanted to learn how'to
author =PLATO lessdns. others were* individuals with exper-
tise in perhaps just one area like.programming or teaching
or instructional design. Still others were instructors who
were released frbm all or Part, of their teaching duties in
order to'develop PLATO lessons. It seems that both teaching,
(or curriculUm-design) experience and subject matter exper-
tise were necessary but not sufficient qualifications for
good authoring. Instructors who had only lectured and had
not interacted with studentajonan individual basis were -riot
adequately sensitive to the stydeRt's needs. They tended to
equate teaching with presentint and incorporated verylittle

'0
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.interaction in their lessons. Skilled prOgYamers who had
no teaching experience produced. lessons which were ineffec-
tive. *Retraining. carry-over staff was-relatively undue-
cessful. A director whodecided to retrain underqualifiedi
carry-over staff later expressed some misgivings. Such
staff required greater than average consulting assistance
'andimanyOf the lessons, they produced ,were poor, or Unuse-
able, In another .incident authyrs Who had previausCBE
experienct were retrained to use: the TUTOR lantuage. Many

, of ,these authors were unwilling to Learn about the new apd,
More,sophisated,aspects of PLATO or to apply that knoW-
ledge,to 6Ftipoducing PLATO lessonS. Instead they wrote mate-
rials patterned after the inefficient lesson formats which.
they had been,required to,use previoully.

. ' When instructors were give released time to write
lessons, they needed at'least half,-time release to be
effective. Persons with very limited amounts of released
time spent most of the,ir time in "warm -up" or overhead
activities and.cohtriquted little to a project. Even
half:time relea-be was'not always effective. The intent-to
provide half-time for CBE was honest, but it could not
always be honored. Teaching duties differ from CBE
responsibilites in thelimmediacy of the needs, deadlines,
and payoffs. When the total work load became excessive,
teaching duties such as meeting a class, took precedende

P over lesson writing. Consequently teaching sometinles took
more thanthe 50% time allottegl.and CBE lesson writing
suffered accordingly. On the other hand, full-time release
was not always successful because the tnstructors became
.lilolated from the other instructors and from the problems of
e ,students. 1

A decision specific to the military environment was
whether or not to employ civilian The.deoision to
'choose both military and civiffanlUthors woeked out satis-
factorily. at 3 of the 4 'sites obserlied. 'At the fourth sit,
pay differentials for equivalent Work`caused ap exodus of
military authors'.'
1. Qualifications

Case 2C.1.1 - High turn-over ,subject ,matter experts

The directorat one site Was not free to choose his own
peesonneL to author CBE' lessons. MoSt of ,his staff were
subject matter experts ESME)on one-year assignments to a
training organizOklon. Tde SMEs were trained in TUTOR, and
programmer's were 'tared to help them' develop lessons. The
programmer's were effective in helping them, but the ratio of
1:programmer to 4 authors was inadequate to meet the
authors' needs. The lessons produced were essentially like .

.
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textbooks, One frame = after another was ans.exteks4ve gsp16.y
of text. Very little ipteraction was incorpcratet isT'the'
lessons.

I

Case 2C1.2*- Teachings experience 4

s
. In another project personnel h6d already ,developed use--

ful,lessons. A new director.arstved with Some of hi-ormer
staff members They:had teaching, but not 41* experience.'
They tried to make CBE fi.t old molds, refu to learn from
experience Of existing staff.- This,resulted,in bad relb-
tionships between the old and new staffs and ultimately. in
inefficient program implementation.

2

Case 2C-1.3 -.University students,enrolied- in-CBE-course

Students enrolled in a university course for the
specific purpose of learning how,to write lessons on the
PLATO system. Since theprofessors TepartMent'had no funds
for developing PLATO lessons, eke decided-tohave the
students write lessons_ that could be used for a-beginning .

course in his subject. . ,,

lhe result was an exceedingly diverse set of lessOns. -

varied quality, depending on the abilities'and motivations
,of'the student author. Some lessbns,contained grdss errors
in' content. Staff members were ableto'get lessons revised',

_ for, content accuracy, but it was' -often difficult if not
),-prp-d-gsible to get,the student,author,to make other kinds of,
revisions, such as spelling, or more reasonable answer-
judging. The first time the lessons were used for a regular
class, the CBE students indicated qat'they enjoyed tlising
the PLATO sptem. However, they did not do as well as the
As the non-CBE studentsrbn exams.' _Me instructor ascribed
th s performance

1
difference in part.to lesson inadequaties

an error.

Epilog. The instructor subsequently decided to revise the
lessons himself, at a considerable investment of time.
Classes that used the revised-versions then performed A
welt,as anon -CBE students.

, "-4. 4 .0
Case 2C.4 - University students,- exiracurrtcularactiVity

,

.

'Department funds were not available for developing CEE
leso.ns---Ihe deoision' was made to have student programmers
write,lese.ons.' The students seemed to learn the material
they programmed themselves, but the lesons could not be
used to teach other students. An instructor finally ended'

. up revising some of the more promising lessons and supple:
menting them with lessons written on ht's on time. ,t



19
/

4111.

2. Sptcial consideratio ns-in military environments

Case 2C.1 - Both military and civilian authors,'unsu&-
0cesstul

°

At a military base, the administrators were uncertain
whether bivil.serv-ice"Ataff or military staff would make
better authors. They. decided to make a small. research study,
of the issue and to select half thilh.etaff fibr the project
from each ahp to study. the differetTes,later% The civilian O;
'had comparatively precise job-descriptions and a'higher pay
scale than their.. military colleagues. *When the system was
"down ", trad'i'tional course authors complained to the
director that the CBE authors were just "sitting around:".So
thedirector iiposed demeaning clerical.and janitorial work

. on the CBE staff group during down tme.- The civillens were
.able to point to their job descriptions and.thus escape7-

AKdoubling the "nasty" work for the military personnel. This, 4
'6ombihed withtheir lower pay;,created a substantial morale \

, prbOem for the military authors: Many left or tried to
leave before the project's end-7-thereby causing subspntiar
,problems, and delays while new staff were identified and
te-ained. 4

Case 2C'2.2 - Both military and civilian authors,- successful

At two other military 'sites; civil service and military
vtrsonnel`workedwtogether without major problems. There
were apparently smalldifferences in pay 9nd.virtually no
differences

'fp

in duties or responsibilitleA.

Case 2C?.3 - Alt/militery authors, personnel changes

One military"project was acquainted' with the situation
desbribed in Case 2C2-..1.* So they decided

were
an allmilitary, staff. Most of `the selected staff. offieerS,

& and thus they did nprencounter the problem `of 'demeaning
janitorial duties being foisted oh them, as at the other

.site: Obviously no` military -v5.- civilian .problems arose.. -

However, this project had to- deal with the severe roblem's
which any group whickiincludes military perionnel must be
prepePed tosaccept. -That is, promotions and reassignment' of
personnel forced reorganizations of the CBE project, with

flt-ke'attendant *.4z,of\efficiency. I.

case 2C2.14 - All)Mliitary authors, problek due to rank.

At-a mititary site, the'external ,supp tive!instit"Utlon
encouranged the director to include instructional designers
and evaluators as part of .the lesson development group.. '

- .
. :

,

4

,
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Consequently; an experienced lesson designer was assigned to
assist the CBE authors. He held a lower military rartk than
the authors. Even though he was very.competent, and the
authors would have written betterlessons if they had
followed his advice, they largely ignored him bedause of his
loWer rank. A different instande of the'effect of military,
rank is given -in ase 3A3.1 below.,

3: Carry-over staff from ant'ecedent projects

Case 2C3'.1 - Retraining- existing sten' to be authors

One project -was set up Orin.g a periods of tight organi-
1 izational funding and a shortage of local manpower. There

were no funds to hire new stafn and the existing pool of
linasSiesed personnel from which to staff the project did not
contain qualified individuals. The project director was
advised he had two choices:' employ the under-qualified .

staff and use them as best he could, or employ no,one for
those positions for the term of the project. That is, the'
positions could not be held open so that.better qualified
staff might later'be added.

.The director decided tht slow producers would be pref-
erable to understaffing the project and 'hence filYed all
his positions.

The shortcomings of the staff forced the director to
reviseyhii management of bhe project. He devised'a team-
;oriented approach so that the weaker'aothors could serve
mainly as,subject matter experts. One person was keMoved

from programming/subject-matter duties, add giv4h
clericalieditorial responsibilities uhtil his position could

',be terminated.

Epilog. At 0 later. time, the director and his assistant
expressed s'6me misgivings about the decision. The under-

, qualifiedstaff consumed,an excessive amount of the time of
on-site and off-site consultants. Their work was sometimes
unacceptable and required domplete reworking by more-
qualified staff. But thefact that some of the staff were
well-known in the institution probably enhanced the accep-
tance, of the materials.

.Case 2C3.2 - Failure to ad pt to new features

Some members of the staff at One,site had used another
CBE system.' They often tried to force their PLATO:lessons
intoold molds and were reluctant to use more sophisticated
and powerful techniques on a new system. For exatple, they
did not use the data-keeping featuess of the PLATO system
but rather devised cumbersome, less informative,' but-

fr.



familiar routines similar' to those'which -1 been used on
their previous system. Some staff had b erf editors of
programmed text. Initially they att-uted to use CBF as a

programmed text ignoring the possib lity of usingfeedback.
The,lessontwere boring and ineffective.

4.-Staff from within, released full-timfa

Case 2C4.1 - Isolation from other instructors

Instructors at a college were given fulitime for
production of materials and .complite freedom in sett..ing
.objectives,although they had no prior experience in either
instructional design or CBE. Although they becaMe profi-
cient with the CBE language, their total lesson .productivity
was not impressive. Moreoyer, they were perceived by other
members of their departments as "outsiders" and had' diffi-'
culty inochedulingArial'Use of their materials by stu-
dents. Tn one instance, a person produced` no material at
all duringi'a year of released time and left the school far
another position near thec'nd of the period.

Case.2C4.2'-Isolationfrom students

Regular instructors were released to be CBE authors but
they 40 almost no'experie'nce in any aspect of OBE. They-,
tended produce material without attempting to test it
with students or relate it to student needs. The rate of
production was also rather lOw because deadlines were in the
distant future.

Case 2C4.3 - getting, dsolatiOn

-A number of instructors at a-site were chosen to become'
CBE authors. They tended, to be the younger and better edu-
cated ortheegroup. Those who were not picked thought that
the CBE people weresomewhat of ah "elite" group and.had the
easier and more interesting job. The CBE staff no,longer
did any teaching-and their lesson writing became isolated,
from the course. The lessOns they produced were of. variAble
quality. This situation, "Qoupled with administrative pro- ,
tlems, thesmall flow'of students, and the feat that there

o. were no real'pOblems teaching the course in-the traditional
way, resulted in -little use'of'the'essobs.

At another site with a nearly identical situation, one
of the authors, making an exit interview; stated,he
'that-one author working full-time would produce less than
two authors working half-time, 4bildthat the atter-would
better bd able to rftlate the lessons to the student audience
and to smoothly-implement'the lessons.

29
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5. Staff from° within, released part-time
If., .

...

Case 2C5.1 -, No CBE experience

.

in; college level courses,. instructors witch no pr
inshmittional design oi CBE experience produced little mate.:
rial' during an initial year of 50%- released time.' But they

,

were ab
L
e to test those materials within their own courses

and tell, op effective instructional,approaches which led to
OrOductidn of substantial amounts of.material in later
years.

Case,2c5,2 - CBE experience

In three ctliege level courses,-instructors who had
spent two or_more yeats.developing CBE materials on their
own -time were given halPIrtime release td consolidate and
supplement materials already produced. Ploductivity was
quite high in two cases end in all cases/the,released.time ,

resulted in'substantial'aaditions to the amount of material
available to_thedepartments involved.

Case 2C5.3 - Less than half-time release

Regular instructors were released1/4 time to, develop
instructional materials for CBE. That Was not enough time
for them to write lessons. The best they coUld'do was
review lessons that others had hwritten aod sometimes they
could do little of ihati% Almost nothing useful was accom,-
plished,

In ook instance a person with 1/6 released time
reported that he felt that he had made no contribtlion at
all to the project. This view was shared by other members
of the project who felt _that the effOrtS in attempting to
train him hag, wasted ligited resources. . Attempts, to avoid ,

this problem resulted in a ranje of released -times tried by
a number of projects. .

D. Plan g the Project

In order to schedule CBE lesson production, project
directors needed information on-which to base plant. The
only data that were initially available were based on a.

special group of higly-experienced workers. Their data
I

were citpd in respon stions from directors of\riew -.

projects', but the fact that t e,data were for experienced
4

workers was often not communicated effectively. Even aftAr
more complet data beCame ava able, figures* of 30 hours of A
production fame for one'ho of student contact time (valid
for one set of very proficient auth6 s) were cited rather
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er*
than figures of "several hundred s per contact hour
(valid far new authors dur'jngv theta fir!st year). Can'se-
quently, planning for.prodliction, when done at all, was
often predicated-on production rates that were impogsible
and unrealistic for the untrained workers available to new
projects.

Some directors made'overam.bitious plans, which'led to
casesfailure to meet /deadlines. In aseswhere no contingencjes,

had been klAnned and deadline-` could not be met, the deci-
sions of'prNect directors.varied from just doing the best
they could under,the circumstances lo giving up lesson.
writing entirely.. and writing routers for managing lessons
which had been written. by others. 4

Administrative organizations of the projectg also
varied considerably. Some projects, particularly tn the
military, brought together a, number of s to pro-
duce a fixed number of lessong in a given leng of. time.
Directors tended' to under.estimate

n

e the time tha would be
needed and same ,also failed td arrange for:, co ingencies in,
case they wouldbe unable to meet their goal's. The suc-'
cessful projects were the ones which were planned so that. .

lessongdcould be effectively vsecLeven if goals were snot
completely met.

Some. projects evolved. gradually, with a sjngle indivi--
dual ,.first gaining ,experience writing inddividua lessons,.
end

,
later 4n assembling more staff members and cr ting a

curriculum. Many of these were ,highly success projecJes,
Another administrative question that had o be,

addressed by a CBE project director was how mlie planning to
do ahead, anO hd much to ledve open' and subject to the
discretion of the author. This was particularIy relevant
for projects that used the PLATO system, 'where it was :a
simple matter to "compose" and/or revise lessons.at the
terminal. The system does not.cobstrain the leSson
developer to make,long range commitments to,a fix4d plah
which will be difficult to cha6ge at a later time. Early'
p/bjects varied from detailed planning to some general ,

-planning with just a few details prespecified, to almost
complete improvisation. The twci extremes were Apparently
the least productive in the longrun.

' .

The selection of appropriate media-was an important
.

consideration' id'project develdPment. CBF is not-always the
most suitablemcdium for all instruction.. When project-
directorstseq PLATO instruction,exotrusively, without consfd-.
ering the appropriateness of such'use, the CBE lessons were
frequently ineffectiveyaeoring, andnot cast effective.

e
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-'1- Production goals .

.

, ., .

e

Case 21)1.1 Working from the,'end,.of coursa.to'beginning
*,

%

At orre Atlitar site). plans were drawn up even before-
training was be, in the programming .language. Sinoees
standard, course of instr..uetton was already ,in use, the task

Af the ,project was to'deveAp parallel-scBE idstrUetion, The
decision'was'mad; to'weite the ,last lesson, of the. course
first and then continue to.write irrthe revere order in

,',.°44tich.the lesson,wOuld be useq,.. Several advantages
- rulted. The .student did. dot have,to watt fora leson,

until the-whole course was ready He s,imply-v:iorked in the
staqdarl mode until he retcled the point. where ,the CBE
lesSons were, ready, and then continued with them until the
end.' There were other advantages to this plan. The first

.
--C13E:lessbn the student encounters 'sets his attitude toward
thp mediuM. Since the author's'first-104Soqs are apt to be
hts-wer'st, itAis best if if they are not the .first CBE
lessons the studerit,encounfers. 'In the'plan under discus-
*sion;A the'student did notl,encounter the author's first les-
sons until t4e end, by whsich.tiMe he was hopefully' tolerant
of its stiortkomings and more adapted to the medium.

. ,.FinarTy, evaluation°Was possible even though not all of the
k./" ; lessons originally planned were dbmpleted.,

Case 2D1:2--XixId number of hours,,no'contingencies
. ;. .

Some projects were given some latitude in setting their
own goals. Thus, ,they free to set goals in terms' of
tvics to be covered or in terms of student contact/liour's
they would4provide.

In two instances, inexperienced project directors set
toals far teyond the resourOs.of their groups and4 failed to
make any attempt to .provide alternative goal's' should the
planned ones prove .mpoasible. Despite continued slippage
,ot deadlines, the Planned goals were maintainO,until final
deadlines were so close that it was obvious to all that
there was a real diante for total failure of the projects.
As a iast-minUte alternative, all attempts at lesson. prod-
Uction were abandoned and lessons written by,other groups,

had been regarded with contempt a few mont s ,earlier)
were adopted (despite:the fact that many

ethese

materials'

Ultimately, the adopted aterials were arranged in wsal-
Aocumented'packagesathat were accessegAy specialle7designe4
routers. While therfinal "product' - as a reasonable outcome
of the project, itwould probably hay? been of far higher
quality had the origIna3, goal been altered much -earlier.

4
t '
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Case 2D1.3 -*Inappropriate basiS for-prOductionpcb dule

25

the decision was made to deNtelop lessons which ld
supply a gpecified numler bf student contact hours. ans*
were erroneously baseq, on planning guidelines which applied
to experienced rather than the inexperienced author
emplOyed on this project. As 'a result, the directoragroilsly
underestimated production time requirements. He furtherl
failed ito providealternative plans should the original
goals prove impossible for any reason. When it became
obvious that the original goals wereunattainabre, th

tbc
re

'substalAiaflirescaled .down (and. contingency plans' were mad
for future prablerns). This alteration ofPlans underi3Oe
sure'o 4:.otentiai-.failure (rathei than as part of a_,planne
sequence of alternative goals) was*demoralizing'te all par
ticipants of the'project and tended' to 'Mead project direc-
tort to engage in "cover-up" and-blhake-thifting tactics
rather than in activities directed to and improving instruc\-
tiohal quality.

e

Case 2D1..4 - A complete set of lessons

Plans for, one prOject entailed,a new curriculum to be
developed on a new medium, CBE. All the lessons in the
course had to be, completed in order to judge its effec-
tiveness, This virtually ekiminated the possibilityof
"partial".success, since unless all the lessons were com-
pleted there could be no project evaluation: When,it,became - 1

apparent that all of the lessons would not 'be completed by
the deadline, the entire, project was scrapped, Officially
for other reasons. However, the 'impending failure td
complete the lessons was a major contributing factor.

Case 21)1.5 Incorporate lessons as they become available

least three projects,_the production goals were
sRecified in terms of leSspns covering particular subject
matter topics.- . At first thb project director was the Only
author. As soon as ressons were "finished" they,were incor-
porated into courses in appropriate -places. Eventually,
tie director added some staff members. Although completion.
deadlines were'not.strictly pre-Specifiebproduction
progressed-wen. This was possible because the `directors
theoselves were competent, highly motivated authors who
Stayed in constant contact with their staffs They set
realistic, goals but inran informal,' flexible setting.

.4
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2.-Prespecificat.io-nof all roufing

Case'2D2.1 = Isbiation of instructor from CBE

. Car iculum materials were writterfat a develOpment cen-
, ter for imrlementation elsewhere. The project director had

the alt rnatives of making the program completely self-.
contained or requiring instructor intervention. He chose
'the former. He therefore decided that the entire curriculum
had to be mapped out before any Student trials were.
attempted. This;included writing every objective and
routing contingelnal. Since the full weight of instruction ..

fell on the CBE Materials; great deal of time had to be -

spent by the staff in alter ng
0)

and maintaining the elaborate
routing and branching str ctures% they did not have time'to
revise the le sons themselves or to add new ones Khere
necessary. S nce the lessons hadminimal pretesting With
stAlents, th y often needed a good deal of revision.if they
were to be e fective. The instructors felt that since the
router was-doing all the work, they did not need to get
involved. When problems arose they did not try flnd .

solutions themselves, but rather called on the CBE staff.
'Furthermore, they felt frustrated because the lessons were .

not meeting the needs of the student's, and there-was nothing
they could do about it. . ..

Epilog. The4prouter was scrapped and a new one was Written.
This one made it the teacher's duty'to select'lessons for +4

theastydents. The'task for the teacher was made as. simple
as/possible. Althougl\this made some extra work for the

reg-they becgme inckeasingly invelved in ,CBE as a reg-
ular part of instruction. Also, as they became more familiar
with the terminals and felt more a ease with them, they
began to try to solve some of the oblems themselves. The
instructors' calls for help fromth CBE st decreased
noticeably, and"it'became possible for the BE staff to
concentrate more on improving the instruct nal quality of
the materials.

3 ailure. to define goals

Case 2D3.1,- No clear, goals

At one site, authorrty, for decisions on project'goals
was divided between two groupS. It took Poi.kr months to get
approval of an initial set of plans. Dur'ing that time the

! 4 student population changed. Moreover, the plans turned out
to be impractical due to lack of experience with CBE at the
time they were. written. ,New plads hadwto be-formulated: A

major obstacle to approval was a conflict, in the goals of

34
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the two groups: One was interested in teeing CBE deliver
instruction; the other was,research oriented. The project
thus went along without clear objectives. Lack-of decisive -'
ness resulted in frequent chang4,Yof plans. For all practi-
cal purposes, every time a plan was changed, the prog'ress in
the previous,-period was cancelled. The net effect was very°
limited progres,;.for the project. -

4. Media selection

"Case 2D4.1 - Failure to be selective
... .
At several sites the project directors assumed_ that

since CBE was toy used, it had to be done to the exclusidn
of'other me is or had' to be incorporated somehow. whether

/feasible or not. At one site, the most effective medium for
,a task was ideotepe; -so ,tire project directortaecided to use
PLATO by'having it ,control the videotape'. In another . a
in,stanoe4 an author suggestea.,.tttat a parti'cular lesson pe, .

presented as a haridout, but the project director decreed
all lessons must be in CBE. The result was a Lesson that
was borin.g and costly.'

&-
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411,,- -Chapter

PROJECT ,pEVELtFMENT

sr

1
A. Director's Role

.41
.1. Is 4PLA0 projects .evolved, some continued' under the

.
'leadership of the initiator. Others underWent one or mote`
changes of directors.- In many larger' projects, the organi- -

zation necessitated several levels of authority and in those
cases administrative structure varied. for example, within
a single institution, CBE lessons-were'being written in
several subject areas. Each grobp had its own project .

leader and all such projects were under the Supervision of
higher level administrator. 412sonfe'cases the top level
director.was also the director'Pf one of the hul:;-projects; ,

in others he was'essentially a Coordinator and administrator
'in management rather, than in' cUrrYculum development.

Unfortunately, roles and domains of authprity.were not. z ,

always prespdcified in these mylti-level authority groups.
Leaders at the same or para'lel levels of authority could
and sometimes did intrude on the projects of °thaws', giving._
conflicting ,directivel. When this.happened, staff were
confused and progress was hampered.. . .

As noted above, leaders who chose to be in constant
contact with projec were a positive force in successful
Idev4lopment and cbu often pryetnt problem from 1,

developing. - -

I Pr6jeet progress was sometimii'slowed-due to a. change
_of directors. In at least two cases, this.happened because.
the new"dinfbtor.ignore'd the accumulated knowledge of his
predecessoOend,started from scratch.

- A splcial proble'm in tht military situation arose when.
'' promotiongriraised a, staff meniber'to-a ranks above that of the

, project director. The new senior officer assumed responsi-
bility according to military code, and the structure, roles,

,

and responsibilities previously set up,were left in
.

disarray.
'

._
.....

1. keeping in touch
7,

Y.

4

Case 3A1.1 - Positive result of support

At one lirgt institution, CBE lessons were being devel.=.
oped in several departments. The top, administrator, who had
overall responsibility for the individual project, chose .

*Uff for each'-'project and kept 'in' personal contact. Kith the
staff and projects. This was a major faCtor in helping him
develop 0 viaple .CBE group in at least one department.

4
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Case 3A1.2 - Intrusion . .le
.,.

.

A number .of projects were headquartered at a 'curriculum
de'elopment cen't'er-. Authors worked in:proxfmity to those- ,

from' other groups as well,a, their own; A- high - tanking 0'
.

. membet of,thg center staff took s well-intentioned inteiest
.

'4, in projects for which he had no responsibility and made=
.. suggestions which were interpreted as Order and which

sometimes conflicted with those of the real. The
,..-,

result was confusion.on the part of project members, divi-'
sive pOwer struggle; in whiCh staff membets pitted the- word

.
of one leader against that of the other, and lower produc-
eivity. . .

. .

.2. Effect of changing directorsl,

-Case 3A2.1 - Reinventing the wheelv,
.

'In two cases, after-the project had been,under way for
a par or more, the director left And a new one was ,

appointed. When the new director arrived, tie 'began the
project anew, as if nothing had been done previously. He
was4not interested in learning from or building On previoust
e-xperi'en,ce. -Often thete new directors brought in their -

'own staf at better pay than the formet staff even thou0
the new' staff was inexpeniented in the skills needed for CBE.
design and required training by the old staff. Moraie,and
pr,aductivity of the old staff fell, many mistakes were
repeated, and time was wasted.

3. Military role conflict
ar

Case 3A3.1 - Military role conflict

The director of a OE bi=orject'at a military sitewas
chosen fo'r his background ,indexperience in administration.
He was hired early in the projept_before other'staff were
present. He designed a 'structure, established roles,'and
began the project. Several months later, one of the staff
members, an author, ,was promoted (on the basis of previouet
service). to a higher frank than that of the project director.
As the ranking officer,jmiUtary code held him responsible,
for the operation. Role dis;inct1 bedame confused as the
Tinesof authority were rearranged. ;Personality differencee
between the two leaders..added to tbei)Stress.

, The original
leader weS-greatly liked and respeceed'by the staff while
the, new, ranking le.ader was disliked. The. continuing pre-
sence of the former director on the project als3 added to
the confOsiori of some staff members.

37
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. Case 3A3.2 -'Non-supportive a d'
e'

One consultant who was a good programmer and who had
done most of his 'consulting with persons illk.ereste.4,1111 tom-

.-puters rather than instructional desi.gn was highly critical
of anyone who did not readily grasp the CBPLianguage.' One

s trainee who ultimately turned out to be a very effective td

instructional designer was ready to quit after, being told
that he would "never be a good author" by this coniultanf.',

A more supportive cOnsultant who was more, orientegtowfrd
instructional design' was able to-salvage the siltation at

. the last minute.

B. Staff 'Considerations'

The software%staff for PLATO. IV declined to make
availgble a printed manual, about the TUTOR language. Such a

document had been prepared for PLATO'III. However, since
the 4ystem.was continually evolving and changing, the manual
soon became incomplete add parts of it became obsolete. A

hard'copy manual for NATO IV would have had the same
shortcomings.'- It was precisely-these two factors, the
-evolutionary nature Of.the programming language and the lack
of a.printedifanual, that made learniqg TUTOR particularly
problematical for 1pfew authors. Consequently-a strong up-
portive environment was important and contributed heavily to

the progress of successful 'authors.- Many of the toest4
-

authors Mere trened in an apprenticeship-type relationship*
with experienced authors. Other projects found that author
productivity was imprbved whenthe services of an on-site'
consultant wee available,.. In several incidents, where
wOurd-be authors made slow or little progress, payt nflithe
difficulty could be traced to the lack of psychological
support. .They wer expected to learn authoring by them-

6 selves without the( guidance or consulting services
of an experienced individual-- 4111P

Same projects'mene organized to inclUde lesson .

designer - programmer teams. When the,programmers were ',

'students, hired on an hourly basis, personnel turnolor was
high and progress was impeded. A more successful arrange-
ment resulted when the programmer was treated Like a profes-
sional: held a regular appointment, (preferably, at least .

2,/3 time) and regarded the work es a Sob' with top priority
over other activities: Oqe other factor that fostered:
smooth relationships was the decision tfiat the lesson.
designer think the 'lesson through carefully and perhaps
design a few displays before turning it over'to the pro-

, grammer: This system minimized the number of revisions that .

were needed later. The programmer no longer felt that all '
f his,previovs work was wasted because total rewrites were
artily necessary.

3
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1. The need for a supportive environment

Case 3B1.1 - Apprenticeship relotionhip

.

31

-e
In two subject:areas,,project directors initially

developec.their own CBE_lessons. After these lessons were
in use by students, the directors 'hired additional personnel
to write lessons. They did not provide 'a formal training
course. Instead, the new authors reviewed many of, the
existing lessons to get, some concept of the scope of the
rtssons and the capability- of the CBE system.; Then they
learned the-TUTOR language on their own. When they began
writing their leisons, they worked in aniapprenticeihip'
relationship with the dkrector and other experiended
'authors. The neW"staff member could relii on his mentor as
someone who really understood the com lexities of CBE
authoring -and who was supportive ,isAher trial- and - error
efforts as well as4initial successes anerailures. This
-kind of relationship was a positive factor for the author's
morale and productivity.

#A .
Case 3B1.2 - Senior progrOmner as part-time consultant

In several groups a senior programmer was available for
quick personal consulting for staff who were learning TUTOR.-.
This enabled .them to make reasonable progress while

. learning. 'It also prevented needless frustration. In addi-
tion the experienced person .could guide the new author by

which parts of the language to learn immediately
fan which to leave for a future'time. '

Case 3B1.3 - Different roles of consultants

One project manager dicidid that his group-needed the
services of anon -site programming consultant,so he hired

-one. The authors were glad to have Ihfs help and lesson
development progressed,well. Ho4ever, the manager. expected`'
the consultant to also serve as ;'a monitor to'improve lesson
quality . The manaw was -disanbinted that the consultant
did not,assume,this additional responsibility.

At another time, a member of the dERL staff provided
pert -time consulting services. He worked at a personal,
rather than at a group level. Thiswas necessary because
the frequent change in leadership meant that the only long-
term .(months)' relationships that could be formed were with
the authors. Eventually the consultant's pinions and °
advice were used ,.as the basis for the str gles for leader-
ship. When a final manageTent struetup wa established,
the consultant was expelled because of the rception

*
that

hiS role and influenceAtftwe disruptive.

(-

,..

ti



32

Case-181.4 - No programmer consultant
,N

A site director obtained four PLATO ter11004,41shecause
he wanted to provide access for both staff membecs.,and
Students. He verbally encouraged use of the mediAlm, but
decided to save money by not hii.ing anybody' with the speci-
fic responsibility of providing programming service and
assistance in learning abodt the system. The result was a '
very limited development, of expertise at the site. 1) The
staff whowere'using the PLATO system had little free time
and felt no responsibility or inclination ter prograM for
otherS. 2),The undergraduate programmer& had little feel -

,for teaching, little time 'available' for'hire, and high turn-
over. As a consequenc, at least'one mini - course slated for
implementation on the 'PLATO system was put on ,other media

vo bec'ause no dependable, rapid programming aid was
The CBE center was used rather _casually for learning how to

I

use another language and for recreation. ---ft was used for .

. actual CBE training by. those few instructors who had written
lessons or who enew how to access materials written hy
Others./

,0°Case 3 81.5- -'In sufficient references' and no training program

Shortly after t,e implementation of the PLATO IV
system, several educational AnstitutionA sent full -time
instructors .to CFRL to learin-theTUTOR language and to writ,
lessohs. No formal training program was available, ndhrilAs
any printed material available for reference. At that

,time,,,Xime there was also a 'shortage of terminals, soiA6t
trainees coul6 not always get one when they needed it. They
hadtto share facilities with experienced author who often
gave them personal help but also sometimes left etraineesd' r
with thefeelio thatAhey were tntrucTing. BecauAe'lfie
staff at CERL'aird. no et understand the ne d to oribVide
training and consulting supporLfor outsid rs.who were
novices, they largely ignored this group would -ht

w..

kuthors. The,personwho 'was (a s ighed t giALe.tbas....aupport
had other f011-tiMe buttes and uld n devote,he t' e
needed to teach them. Some doc ent ido of the 1.0g age
was available on line, but it was intended to beUsed,as a

- reference for_experienced authors. It did Mot fulfill the
needs of these beginning authors.. They felt growinglfrus-'
tratibn at seeing things that they anted to progrtim but
were unable to. The result was that at the end of the'rear.
little useable material had been produced and these indivi-

'dual-3 were dismayed at how long it, took to prepare lessons.

,04!,
40



11111... r

- &

ve. 2..Lepsongesigner,.programMer relations-hi*

Case 3132.1 - .adeqt14te pre,ftlanning by designer

The lfaders of one project were experienced in CBE les-
son design, subject A4,tterr, am4,teaching the target,popula--.
-tiono When they decied to use the team approach to resson
development and,hiT1 prOgrammers, they made inqtairies about
potential problems n this arrangeMent. One of the mose*
:commonly cited was e'fact2that'some 'Lesson dtsigners'
assign'd a task to a-programmer without "enough" careful.
consideration.' After the programmer had invested a consi-.
derable.arount of time pre aring the°,1essons the designer
- ,ap10 frequently decide t wasn't whlt he Wanted after 0,
.all, and would 'scrap the sson for another plan. This,was. -NA
bad for.moraleT programmerS felt their time halitgigen wasted.

-This director ,therefore mad it a. policy to try not to
..' assign a lesson for programming tibil.it was carefully

410F

thought out. Sometimes the Lesson designer did a few dis- .

plays first to see what it would look like or to dememaptrate
('

.
what he wanted. the result was that lessons-w.pre seldom
disCarded and the prograMers,did not: feel they were wasting

,

. 'time. On the -rare occasions when. the lessonwAs.not suc-
cessful during, stUdent-tr:015.Pan6 haeto he.reVised consid-
erably, the progremmers understood and morale did not

. of
I

creteriorate.
.

.

ACase 3112.2 - _Prcifessional party tithe" programmers .

.

.

. -

9

Onr group hired student programmers on.anoeffrly
They found rtatthiswas hot sa,ti'sfactory because- there, was
a high turnovirOWTers6nnel.- .THis.meant considerable time
had to be speigt,orienting:new'people to the particuitIr plans-
and conventions )3f-tIleil, pholect. 'MoreoveL, s dents. who

- worked less thanAnlf titl sometimes four hey did not have
',4nough time _to rUlfill.all of somtiitments t ey-had tfiade.'

Studies and otheactivities.took priority ov their 000-
ramming /job. The deci'sid6 was made to hire pmpfessional"

.programmers:: that is, people who considered thiswork as a
job and who cald devotedut least half time, to'; -it, but -

,prefereil ime. They-stayed with the project longer
and were more pry ductilre.

3'. 'Difficulty adap or''
C'ase 03.1 --CPE differW..fromclassroom

, 4

New authors who h0considerable olassrooM-eiperience
fpundit difficu=lt. to ad just' to cns, They trieloto model
them CAEAessons on instruction preseqted in the claseroom...'

40
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. They failed to take into account the differences =between
these two nodes.

In the classroom these instructors' used the dissgyery
iv app oach to,learpirig, iding the students by- askinepertte

ne queStiOns. -klthabgeugh-some of the students could riot
answer the questions themselves, the birighter students did.
Thud. the teacher did no ave to provide, the answers because,,
classroominteraction' nabled the slower tudentS to learn' .

from faster oneb% /' 'the CBE lessons, however,, ,all of` the
interaction was b4ween-student and lessorl. Therefore, more
lesson guidance wAR necessarytn,using the CBE system than
in the classroom. Comaderable time was wasted writing
unsuccessful lessons winch provided inadequate gutTance.and
feedback for the students. Whe&n:,the authors observed
student trials, they PoUnd th k studgmts o y, rebellious.,
'The authors decided:_to,refise 'the. l' sons ey ArOvided:

0 more explidt'inStrbetions and adapted th fieUtty.level
:to.the needs off' the students. ,t

N

,

4., Arrival bf staff
-

Case "384.1, - Staggered arriVil.
, .

A-----)

In preparing for a.large project-oriented developm!ent
site, the'majoriy 6,11 the authoring-stef weriegiven.

, i. training-at CERL and then sent Onto aTgiven ite'to write
...

leSsons. Six,months,tatera'second group of sta f '(who had
been selected,earlier",hut were hot th,en,availabl ) arrived.
at this site: The.'author training for the new au hors was'
slightly re-oriented to adjut.for whatwere -perce td-by

. ..%

, the trainers to 154 weaknesses in'the.backgrounds o the ipp

*firStgroup-of author. In particulArl-thstruction 1 deslgn . .

.tratning was%emphasizqd.-,When the second group,r4tornedto ,

the.project.site, they considered themselves mistionaries td,' ,

those'who Sere already established. 'Conversely; the old-
''imers had -already formed ideas abOut how to do things. arid : * :

t .,

. considered t#e second group noviceshoss opinions should be
taken light4. Furtherfore, decisionftmadein the first,

.

Am part bf, the 41.41pt.wire not not,Always explained to the,
second group. riction,resulted and th. second 'group failed,
to become,assimilatedsirietthe first,.

..

't
---4 - . 4 . 1 .

-' 4 .

,

) ,5. Job security - , ° -, ,
. . /' ,

C$se 3B5..1 -,Low.mOrgle .

. . 4
. .. , . .. .-

. ...L . . '
...

. is

, -In at least -three cases, thei.staff knewthat'the pro-
ject was scheduled to run out of ftinds. .The directors galig

r . - ne;ihdication of whettkr further fands might be forthcoming , .

,._/
:

or whether other prejects- might employ them' when the curt'entpl
I, 4i0 4.

2
t 4
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prpjec ended. 'Since the staff did riot know whether their
jobs 'ld still be available, they lost motivation and
west econsiderable'amount of time. Often, project
reports and Other deadlines could be achieved only af the
entire staff-worked up to, the laseday of the project. In
some cases,. when faced with the prospect of ,impending
failure, many staff members obtained other positions well
before the end of the project and, left early, As' a result,
projects er,ft completed well beyond deadlines, or in a
slip-shod fashion. *

C. Models of Organizatioh

Mahler And his Colleagues (1976) reported that each of
the 16...projects they interviewed had a unique organization..
Generally, these authors found four broad catego Aes for di
claSsification. These' were: independent devel er, .a.
colleigueship,a lesson.deser with program ing assis-
tants, and some coMbination these. Many'"o the groups
modifiled,or changed their organization in res nse to expilk
rience and to the shifting heeds,of the projec No one
plan was good for every group. Each had advents es and
disadvantages. ,'

'Early.in the development of the PLATO system, authors
were mostly.profeisorS uholiparned TUTOR.. Some of them
became Pioficient prografimers and produced lessons readily.
When they hired new staff members the new staff, too; became
independent, authors. -All liked this system because it
enabled themjo experiMeit.with a wide variety of teaching
.techniques and ways of using TUTC/R. It did not force them
into a predetermined lesson structure, but enabled them to

'observe results and to take'newly-amined 'information into
'account for succeeding lessOns., Other professors found that
they were unable to produce lOsons asrapidly as they would
have liked--for )examalt, beesIlse of difficulties An pro-
gramming efficiently- -and hence hired staff wIrom they could
odiTect to-do those things they themselves would do if time
and effiOency were not important.'

Following the export of the PLATO IV system rrom the
un iversity environment, "instant" versions of the first
approach were,tried/with varying success. For example;
Averol staff 'were hired and set to work using the inde-
pendent approach described-abovp.A Without the experience
built up frt. several years of explorat,ofy use of CBE, these
efforts were not' overly successful in' creating entire ourri-
cula: The authors'.independence and lack of experience ..d
'resulted in wide variatiops in lesson styles and quality.

Ths'shift to a-team` approacjii met the needs of some
projects but, it was abandoned or modified by others. Its

''ouccess depended on the*qualifications of the staff ane.
*Tr

Or.

ti
4,
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the goals of the project's. In three different projects,
when programmers were hired to code for lesson designers,
thy became overly_creative. They embellished and imple7
mented'the leSson in a' way that was neither specified nor',

,

intended by the_ designer-:
In cases,.ithere the programmers were part -time,

students, Saheduling problems resulted in inefficient pro-
duction rates. Some. directors decided _to' return .to indivi-
dual authoring and to depend on,consultants to help them
with particular problems.

In two'projects, 'ateam approach became peceSsary
because of thevaried'quality of the lessons or the distri-.
bution of talent within fheauthoring staff.. Both teams'
produced adequate lessons -within thil allotted time. FaCtors
contributing to this success were the prespecification of
procedures, experienced management, and Ahe decisdon:to_
limit the instructional strategies. A disacrvantage.bf the
teamiepproach in one incident Was the disproportionate
amounts of work by the members,':'-.

Individual authors had a personal investment in their .

lessons. They were often ,defensive about; them' and reluctant
to accept- ,advice or 'make rettisions. Use of the team
approach reduced this problent since eact*person'S "stake"
and' involvement in the lesson was not. soIreat:

.

.

1. 1:esson designer with ',programmer essistgbt -

1!' -

Case 3C1.1 - ProgrammerS. too oreetiVe4,(1)

a,
e

A project head was a,contenty ertand uw4fersity
instructor. He learped, the TUTORAa garage, but felt that
-his time Could be More profitablspent if he dedigned,tibet
lessons and hired a programmer to Ode them. Howevero the .

programmers Were carried,ayaycwith personalleatAity and
ifelt compelled to contrbute.tb the lesson. Each of the.

programmers hired createdslessdnis which:Kare not as ,intended
or specified. by the des.igner: !Sometimes they "embellished"
thelesson with -graphics, and-ahimationa'that were tun tp .

create.The problem was that` the did nolt improve the lesson.
In 'fact, the students bedgMe'frustrAed when they had to
wait the few oeconds until theenid of the graphics before

.,they could proceed with the lesson. Sometimes the 'pro -,
.grammer changed the, prestntation slightly-put the total '1
effect was different r#, that, Oftended and thellessob WaS
apt to ee unuseable.

Case 3C1.2 - Program4rs too creative (i)%. 4,
10

The direclar o a large curriculum projet hired staff
members who wen ex erignced teac'ers and/or lesson

f

44
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1

designers. But any of them felt that their programming
skills were insufficient to implement their ideas. So the
director hired-programmers with no teaching experience.
These programmers tended to be too creatiye by writing

--lessons that did not conform to th4rdirectitres of the lesson
designers. The eesulting leesonsfrequently missed the
teaching objectives and/oa the intended level of difficulty.

Case 3C1.3 - Graduate student programmers: scheduling
bqttlenecks *,

stu-
dents

curriculum developthent group hired gra duate stu-
, dents as programmers. SomeIpies this pr-oved to be a bpttle-

neck in lesson production. -"They scheduled their programming.
duties around thei,?" courses, and studying needs, .which ,meant
they often planned tb program at hight,or on'weekends.

IHowever, at those thmes the system 'was sometimes .,down.
Furthermore, 'senior staff were not available to serve as
coinsultants.' The students who were on assistantships wei.e
enititle.to all university yacations. This presented a
particularly big problem when the vacation was

/t
a month long

break between semesters. "

2. instructor with programmers

Case 3C2.1 - Inadequate guidance'

An administrator picked particular-courses in his
department fear development of CBE Materials., Hd asked each e;..

iristructor, Who was a-content expert to be in, charge of his \
own'sub,rect matter. A programmer was assigned.to each pro-
fessor to carry out the project. The lessons were variable
*in quality. If the Ploofe4sor provided guidance in instruc-
tional design pr if the coder had teaching. experience,the
lessons were good. However, some professors just turned
o4er content information, and programmers wrote'ineffective
lessons. .

Case,,3C2.2 - Absehtee le n designers
#

A professor who was interested in using CBE,.but who
did'not have time to become acquainted with thg medium',

.

hired a programnfer to develop lessont for him. In they .

course of a year, the prograthmer (a zraduate student in the
subject area) acquired an understanding of appropriate'uses
of the mediu

monthly

but was frustrated in attempts to.change the
direction of

, o
111 e curriculum being prodbced. Hips super-

visor's only ontact with CBE occurred during
vsits to view the latest materials. Suggestions for design
approaches tendedboth to underutilize t capabilities of

4 s 45
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.

,

the medium and to make unrealistic dedlands on the prokramMer
by insisting on, specific' effect§ that were very difficult to
program (and which were often pedagogicallf equigyalent to
effects which were easily programmed). ,

.

In another subjeCt area, a,professor with past experi-_
ence in design of individualized instruction initially -

hired a programmer becauSe he did notwant to "waste his
. time with the getails." This professor spent a great deal of

time reviewing and modifying tie lesSons he designed. He _

found.it.very'frustratiung to have to work through 'an inter-
_ Mediary,(particulary since he could see how easily, most ,

alterations were performed). Ftnally,'tibe professor decided
"A le that it was much more effigient for him to learn to program

',directly himself. He ultimately produced many hours of A
.

effective instruction for CBE. ,..,.

(

4

3. Independent authors
411

Case 3C3.1 - SucesS-

In at-least three cages new authors were graduate
students who had teaching experience and we*re.subjec matter
experts. Even though they had no,programming experi nce,
they were able to learn programming and to write us ble
lessons. Part of their Success-may have been due to the ,

fact that their early affiliation with the project
similar to an apprenticeship: They tad the consultative
stipport'of a project. director with expertise in all aspects
of authoring. Furthermore he understood that they needed
some time to Learn by trial and error, 'particularly in the
early phases.

. .

Case 3C3.2 Shift to hiring programmers

One group began by having each author design as well as
program his own lessons. The go-leaders found that.they
were unable to maintain a perspective -or the higher level ,of
organization of the curriculum. So they decided,lo central-
ize lvssondesign.and make it the responsibility of just two
peOple. Programmers were hired to carryout the Oetailsl.
Theresult was more efficient.fesson production and, .

generally better products.

Case 3C3.3 - Shift to team

At two sites each author was wholly responsible for a
lesson. This responsibility consisted of planning, writing,
and coding the lelson. -The.result was'that lessons varied
greatl as to 1,nstructional approach, physical characterise
tic and quality. Also since the authors' ex0erience.and

4
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talent varied, some depended on their colkeagues far extra
help, Thus,, Tor exampae, one of the authorg found himself
burdened not only 'with writing the lessons Assigned to him
bUt also with helping colleagyes,who were having programming
difficulties. In' one instance, when a senior luthorgeft
unexpectedly the project foundered because nobody was
available to help the less-experienced authors. Both-pio-
jects shifted to team 'approaches in order to make better use
of the available talent.

4
4% Team approaches'

'*.

Case, 3C4.1 - Uniform prolture provided
.

At one -site, the varied quality of lessons produced by
independent authors led to the decision to establish a uni-
fdrd_procedure of lesson development. This included not
only tasks that were necessary for lesson development in
general, such as writing-,..objectives, criterion tests, and .

peer lesson relp,,but also procedure's for creating
instructiodal s ategies and performing formative-evalua-,.
tion.

This decision allowed for and Was folldwed by a ,

formal division of labor. It resulted in more rapid lesson
prodyption, and lessons that were relatively Uniform with
respOct to strategies and quality.

.Cane 3C4.2 - Standards prespecifiedl
(

, At one military site it was felt that the staff avail-
able for authoring.did not have all of the necesahr subject
matter expertise for developing lessons. Previous experi-
dnce at that site, using independent authoring k had'resulted
in a wide range of lesson qualtty- Some of the\,lessons were
unnecesserilwelaborate for meets the limited objectives

* of the program. The decision was made to organize three-
, member teams, each consisting of a content expert, an :

instructional'designer, and a CBE expert. The administra-
toss' also specified standar strategies and techniques, and
a lean approach to lesson design. They allowed no new'
teaching strategies and no4se'of new hardware: As a
result, adequate lessons were produced in the allotted timed:

4

1

, Case 3C4.3 - Preliminary 'guideline and analysis provided
. 1

..
I,

.

, At one site a system for lesson development was devised
by one group of personnel. Authors in the CBE project were 4i

?:equired.to follow this ,process,. although they were not_

* involved in-creating the pialit It was anticipated thit COE
lesson development could be speeded up because the initial

47
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guidelines, analysis, alnd objectives'had already been
prepared' for them. The creativity of, the, CBE authors was
limited by the coon ants set by the systems developers.
The CBE authors didbave the advantage that they did not
have to start from scratch. in designing lessons. 'They

found, however, Ihat4he components of the process were
inadequate for preparation of CBE materials. As a result, -

more detailed outline'S Of the lesson. content were furnished
to the authors. In addrtion,subject matter specialists
were brought in to lend their expertise.

Case 3C4.4 - Group brainStorming

One group decided to formulate initial, versions of
lessons by, group "brainstorming sessions." The attempt
failed. It was difficult,to get. authors to implement,
session suggestions. Authors felt this system jeopardized
their autdaomy. qt.

)

D. Lessoh Design-
-

Of the many factors in lesson design that require.
decisions, three are represented in the cases cited below:
(1) the use of standardized ys. free-form'lesson designs;
(2) the useiof minimum standbrdsand kuidelines; (3) the ,

degree of pre-planning needed before egInning on-line .

design.
The 'goals of the project. related cloSely to the deci-

sion about standardization% .When the goar-was to' teach
minimum basic ski116, (oftenfound in a-military environ-
ment), the objective was to train the ,students to a Sust-
adequate level of -proficiency. Such lesons,put. more
emplasig*on score than on helping a student reach a very"
high proficiency (Klecka, 1977),.. Such lessons often used
standardized formats and strategies to ach&eve their goats.

On the other hand, varied techniques constituted an
appropriate approach where one of the objectives was totry
to determine which .strattgieswire most effectilie in terms'
of student performance arTd acceptance, or when the objective
was to provide breadth or experience. A4thors of lessons
with these goals discarded standard approaches in order to
teach sstudents to the fullest extent. Compred to lessons
with standardized formats, these lessons varied widely in ..

quality, from truly excelleht to essentially useless.
In order to expedite student-interaction with peri-

pheral equipment,'dati collection, and lesson debugging; one
project set minimum standards for all lessons. In at least
two projects, decisions were made to standardize the pro-
gramming: certain vaables were set aside to hold
information tha was necessary tor 'overall prOiculu

48.
911



.41

.

management. When one director of a large project failed to
.make such plans, the *results were chaotic.

Thg traditipnal systems approach to l, sson 'design
demands complete prespecification of goals and me hods.
'Some.authors of PLATO lessons ignored, the sytemS thod and
used ah artistic approach. They created lessons m ch'as an
artist*creates'a picture.4 No hard data are availa ,le to
eyaluate,th-e effectiveneSs and production time required for
lessons done this way. Many experimental independent -

t

authors, who b gan with the systems approach, cast- this
bethod aside i favor of an' evolutionary method. They often
found that when they translated their plans to the terminal,
many details had to be changed, and the, careful planninphad
been a waste of time. They preferred, instead, to pre-plan
only the objectives and content of the lesson. Then they
designed the lesson on-line and revised as necessary as the
lesson evolved.

1. Varied techniques vs. prespecfied strategies
w.

Case 3D1..1 - Varied, good "results.

One director of a university project decided'to try out
a variety of pedagdtical styles. His goal was to try to
determine which aspects of lessen design were most important
with respect tb student acceptability and performance. He

.was unable to find any differences'. he two things ,that did
affect lesson quality were the avariability of "help'''
(suppleMentary explanations,that could be-obtained
request) and good answer judging. That is, the dent
wanted,to beijudged right when, his answer was correct. He

. did not want to be a ".mind reader" and try to figure out
what form of the, answer was acceptable.

1

I
Case 3D1.2 - Varied,. poor results

In two diffefent Atuations the decision was made to
allow authors complete autonomy. in choice of instructional
strategies and presentation techniques. Although well
versed in the subject matter,, the authors were relative
novices in Lheareas.of TUTOR programming and instructional
design-. In one of these two cases, goals- were not clearly
specified. Thee resulting lessons in both cases varied
widely in quality as well as in style.

2'., Standards and guidelines

Case 31)2.1 Standards

In an early phase or a large curriculum development ;

project, a considerable amount pftime Was spent designing

49
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individual lessons and refining them rather than-trying to
-1 do the whole curriculum. These were carefully student.-

' tested for specific successes and failures. In this way ,a
set of basic standartds was developed. The original lessons,
along with the standards, served as a model for subsequent
lesson, development. A considerable number of the paradigms
were fater used repeatedly with different content matter.

Case 3D2.2 - Standardization
oft

Several groups decided to reserve specific veriablesto
'hold .specific information. Later when decisions were made
to implement changes in curriculum managementlithe lessons
themselves did not have top, be'revised. The director of
another project found that his independent' authors used
different terminal function keys for different'purposes.
The students wee needlessly confused. He decided° an some
standard uses, an4\ all leseons were to meet these
requirevents. This greatly improv d -the ease of student
interaction, Later he prep4red sl.ndard initial displps
which authors could easily attach new 1e sons.

CaSe 3D2.3- No standards

The director of one large curriculum project-made,no
decision about lesson standards or models. Each author
-wrote lessons independently of the others and made little
attempt to coordinate efforts or standardize lessohS. The
result was a fragmented set of lessons of variable quality.
The totality of the lessons met nd particular goals or
objectives and it, was difficult ta.evaluate their effective-

.ness.

Epilog. The director decided to divide, the authors into
groups, each of which was responsiple,for.specifie topics in
the.curr_i_cAlum. Subieqwently, each group developed its own
goals, procedures, and standards. Eaeh grioup'i lessons were
amore complete and cohesive whole end could be evaluated.

Case 3D2.4 - Pacing

;,n one subject area, the students began to expect a
certain, fast-moving pace of i9teraction with the terminal.
If,a problem was difficult aerrequired,more thah
minutes of thinking before any answer could be arrived, at,
theAitudsnt was likely to. complain, and write a note on-line
to We author in a .file provided eSpecially for student
notes. The author decided to provide help for questipns
which the students found difficult. As a result, there were
almost no complaints about problem difficulty.
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Case 3D2.5. - Incomplete use or the lean approach
A

One peojett adopted both a "lean approach" and mastery
learning approach to lesson design. The chief curriculum
designer decided,.tp teach only what was necessary, since the
goal was to produce qualified individuals at a minimum cost.
However, rather than modify the lessons where student usage
showed the original conterit to be inadequate, the original
lesson was retained and students'were routed through it I,

repeatedly until they passed the performance test. As g
reSult, ehe,lessons provided little branching for remedia-
tion help and little corrective feedback information. If a
student failed the criterion test, he had to repeat material
hq had alrebdy done successfully in order to get td parts he
had failed. This was abrgsive to students and made ineffi-
cient use df their time, but it was more efficient in terms
of authoring time. The author :lid not have to create
tional material for help units or program branching alterna-
tives. This lesson design philosophy had one otherldisad-'
vantage. The authors-did not explore alternativeslesson
formats which might have taken longer to develop initially
but which could have reduced training time needed:-

3..Procedures

Case 3D31 - EXperienced suthgr, shift'fl-om systems approach
. .

One director initially used a systems approach to
lesson design. He found Vat when he put' the lesson
on-line, it turned out qu te differently than he had antici-
pated. For example, th'e.screen display was too crowded and
the essential idea was lost He decided to do only a mini-
mum of pre - planning. He only planned the topics ttat would
be covered and tfte obje/tiveS of the leSSoft. All of the

/ rest of the lesson design was done.cn-line. This proyed to
"The 'Mast efficient-because he author could look at the,small

li sections immediately and revise as he went along. Moreover?
new ideas were spon rgenerated in the process'Of
iteration. It sho ld be'pointed out, however, that tqs
author was very ex ced'in using the CBEtystem as an
instructional medium? as well as in his subject. matter -and in
teaching.

43

Case 3D3.2 - Experienced author, shift from detailed
planning

One director-author began developing lessons by writing
down all details. lifter completing 2 or 3 lessons (about
45-minute instructional sectuencs), he realized that parts
of theM had to br rewritten. After that he decided not to
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preplan large sections, to design small section[at a
,. time and proceed as in Case 3D3.1 above.

. ,

E. Peripherals,
.

.
..

Peripheral equipment added' new capabilities to PLATO

n(
termi is, but also brought complicateions: It was dot
always immediately' available and kxperienctd users were' feW.
for example, touch -panels arrivcd s;,oVily, and it was oft'em
the case that a touch panel vairnot,available for ..every
PLATO terminal. The directors had'to decide whether or not
to program lessons to include the touch capability; In
three casesc the authors decided -not to use touch until all
of the equipment was available. Since delive6, was very
late, most lessons did not include touch. The director of
another project included touch in the.lessoms, but held up
student trig until iT1 of the needed. panels became
available. A successful alternative to the- dilemma was the
use of a touch simulation until yokels were available. .

In many subjects, teaching is greatly enhanced by the
capability of superimposing terminal-generated characters on
slides. In order to implemeal this technique microfiche had
to be produced. PLATO produiTion was not a quick-or easy
process. The attempt to shortcut this process led to..
disaster. - ,

The audio device was still in a prototype stage when
one project director made a commitment to use itexten,-
sively, Such of his staff's time was devoted to testing it
and making it easily available.. This .greatly decreased the
time the staff could spend on lesson development. Other
project leaders decided not_to use audio because trial jes-:
sons demostrated-it.was poor quality and unreliable.

1. Touch panels

Case 3E1.1 - Not used until available,
-:-

In at 'least four cases touch panels ar -rived Slowly.
Not all terminals had panels when the authors.were planning
and developing lessons. If they decided to incorporate
touch, the lessons could not be used on some terminals. If
they did not use touch, this -nice feature would hot be'in\
the lessons even when panels were available later. At ttrbe;
sites, the director decided not to use touC input All all
pacilels had afrived. Consequently. few lessons incorporated, .

this feature. At another site, the touch panel was Japluded
,

where appropriate. However, there were no student trrals of
any lessons until Couch panels, were available.

Mr
-,

..

'1)

52



45

Case 3E1.2 - Successful alternat

In at least three. 'projects, programmers were unable to
test their touch programs for lack of available equipment
during- regular workir hours. Thus they bad to work du'ring
non-prime time when systems*maintenance resulted in frequent
inVerruptions. An alternative plan used by one group was.
touch simulation. Touch was incorporated where appropriate
and lessons could be used even without touch until the
panels- arrived.

2. Microfiche

Case 3E2.1 Shortcuts didn't work

Francis (1976) has provided a detailed account of the
difficUlties encountered in the production of microfiche,.
bne decision that always ended in disaster was the attempt
to expedite production by shortcuts orone'sort or another.

3. Audio
ilL.

Case 313.1 - Time MINstraints

The driector of a project committed himtelt to,use of
audio when it was in an early prototype stage. It was to be
an essential part of-instruction., order to insure
availablility of the audio equipment in sufficiently
reliableform, much of the group's time.was spent testing
hardware and providing service software so the audio could-
be used.eaSily. This severely limited time available for
needed course development work and for field testing of
materials. -Late delivery of hardware also limited acceis,of
students to the material: 'Total productivity fr the grouto-
in terms of hours of instructional material per hour of time''
expended was over 2000hr/hr. 0

Audio disks could not be reproduced fast enough. o meet
the needs of all users. .Lessons could not beused w pout
the audib. The intended population-was,dismayed. A so,
slow reproduction siphoned Dff s ff time and limited the
number, of lessons that could be pr uced ata much needed
higher cogn1itive level.

Case 3E3.2 'conscious decision not to use auto

. At.least.four project directors fen that ?an audi0(
device would be very desirable fo*r. their qaF4essons. In
some 'cases their students:, were poor readers. In-others,
sound such as a.hUMan'heartbeat, was an essential part of ,

'initruction. , They wrote mini-lessons to test out the

dr/
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,quality and reliability of the audio deVice of the Care%
system. Illgy'found the sound' was poor quality, partly., due
to excessive .batkground noise. The audio was also uneeli- .

abl :-sometimes messages were wrong and occapionall4 they
s ly did not occur. Consequently the direrctors decided
not_lo develop lessons that depended on that audio,device.

1

Case 3E,3.3 - Dabbling

,In several instances, authors "dabbled" with periPher.A.
equipment. For example, they& included microfiche in just
one place, or touch responses in ajew displays. They

rmistakenly thought they were only supposed to'use these ,
peripherals when absolutely essential. For example, they
were to use the touch only in instances There it would be
very difficult to have the student make his response by A.
pressing a key. In every case, the results. were.bad. The
author did not take enough time to understand how to use the
'peripheral device effectively,. Consequently; the affected
parts of the lesson -tild not .work properly.: e.

J

F. Implementation and integration.of CBE
s

It was not ,hie case that PLATO lessoga were
automatically integrated into existing progr;ams. Charac-
teristics o successful integration were: (1) lessons weree
easy for the instrubtors to use; (2) infOrmation about
student progress was-provided; (3) instructors'.requesp
were given careful attention .a consideration-everothough
they could. not alWays be met; and (4) a proctor was avail7
able in the classroOm. Integration with traditional
instruction was facilitated'when the.instructors were
involved some way.

Major difficulties included instructor resistant r9
CBE and resistance to using somebody else's lessons. ,Uni-

_veesity students resisted doing the lessons when they did
not consider them to be t regular par'of instructidn,,t like
lectures and laboratories. Some techniqUes.that yielped
alleviate the problem were: (1) scheduling PLATO sessions in
the time table; (2) giving extra points Spr completing:les-
sons; and (3) includifig some questions froth,PLATO lessons:
on the hourly tests: 'Students also objected. where the ter-
minals were far from their usual ciaSSroom buildings.

'In some instifutions,'..one classroomeof terminals was'
available for puny. dosses in manydisciplines.. Sdheduliqg
problems were,parpctilarll difficult whensterminals were
assigned for evenly-distribt4ed uSe hy each clasS hut the
-lessons required concentratet,,ddy-after-day wage.

3,

.40

54
. .



..

a.

. h.

/

4
s

47

. Fadtors. that Co'htritut'ed t.o successful implementation

" Case 3F1 .1- - Make easy for the instructOr to Use
- .4

I.. The ini.tial 'plan4in an project was to' give the
t 'teachers' control over sequencing lessons. The hope was -that ,

t h i som a u 1 d 'ericdprag"0. them to. integrate -the CBE lessons with -:,
. -thYres.t of tfteir eqochirig in this subject. However this

involved a fair amount, of att ntion' to detail on the pat of
the teachers and was not to implement. In another pro-....

, ,jeet, the director devel ,considerable hody of lessons
for his discipline anti wa er for others to u hem,

. , tioo . He made it ea4y- and golge-nie.nt to use the sons,
,even includiliron-line, tests (although they- were nqt called

' .- tests). The more convenient he made-At,. the -greater was the
. general a,ccept-b ance. . \ ,,.

.

.
. ..--,.. ..

Case 3F1.2 - Inform the instorucors4likrout s tudent progress

. : 4;v-some cases, CBE terminals were part of the. class-,
. ' room equipment. Some Students did CBE lessons while others

mere eng)#d °in ditferent "activities.,..Trl instr4pctor was -too busy toy' observe the students when:pelf were using the
CBE lessons. Yet they 'wanted to know how their students
weredoing. Initially. the project director .decided to pro-
vide on-line information 'abpibit how each, student 44as pro-

','4 gressing, ant in great detail.: However, there'.Was too .much
for tire, instructor to read and `too -much dates fOr him to get

-. a' gelf*ral disleao.f how i'le sticients 'were doing. ;. The
nstOmilbr sttripiy did not use th"4' detailed, informatkoh -when
t war bvaiXable Only; ih this form.- In .tiapi project, CBE'r. lersons, were just one aspect of classroom instruction. pre

. prZject ol&fector\:decided to Make two changes. (1) Data'made,

%
,

waavailable to the, instructors s very simple and referred;at only tb key lessons: Asyaily all of it could be presented
Aft? -in one screen d'isplay. : (2) A printed copy of the data -Was

made and .liv.en to the instructor. The result Was kthat -they
CVere. able to tell veiy.quickly how welld"'tbe students were

...- nd did take the printed copy home witop-'fine, they cbuld,,nd
doing. -IT they' didot have time tq look at -the data' ..

p-
7 . them- an look at:' it at "1r-convenience.

Case J'Fl.lif.-,Listen' to instructors .

,

.
. .

in two large 'cue' lum- projects decisions about Atte
l essed.coneent were* m at he development center . In the
e.411131, phases,_ instructors' wane not overly enthusiastic ahout
Ciliq.. ThoSe,who used -the maker tals 'frequently made requests
for .01Afferept or' additional lesons as ell as pgrtioplar
kinds dfiTmfopmatl,on. ..Thp authors g staff was .often not
a lk .

,1 . ama- - -., v.
A
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able to meet most of these requests., ,However'i when, the
staff tpok the time .to listen to the instructors and ta* to'
them, the inserattprs " attitudes improved.,

Case 3F1,4 --Lead time for instructors
A

,Elettary school teachers wee very busy during the
r and` did not sign 'on to the terminal very often.

Therefon tl'ey did not see many of the,lessons that were
.dpveloped 'during the Air, flbr did they gain the "comfort".
Ar feeling af eaSe Wittlithe machine that comes from inter-
acting with it. The teacher's attitudes toward CBE instrucl

a tion improved with his degree_of'Comfort, and his *attitude
As reflected in the students: When possible, /time was
..rovided during, the summer for teachers to review the 1'

Materials and experience working-as a studedt. The result
,was that they wereemore ab'ease using the CBE system and

. ,

more likely 'to treat ithe lessons as an integral part of the
class- , Students then picked up this attitude and took the
CBElessons seriously. ma.

Ca 3F1.5 - Proctor available in classroom

One project *4:4dded a classroom proctor and also'an
line
f

Gle in which students could write comments, One of
aegerd that contributed to the director's decision to

, keep a proctor on dtitY was- that the students had "better
_ftelings" when a'person wig around. In fact, the tone of
AAP comments fh the note files was much milder when-they

16 could talk'about their-comments to a proctor.
Another project began to useCBE lessons for regular

dosses before-the lessons were carefully revised. The
director decided drto have, proctors fn_ the classroom to help

Ailtfie students over known problem spots in theselessons.
hus theycould use otherwise unuseable lesson8 until

"dilthors had a chance to fix them., y

Epilog.gpftet several semesters of experience and cOnsider-,
able leelon revision, they decided to_ retain a proctor in
the Claiscooin. fist two weeks of th4courie.
this was necessary t take care of various beginniftgitir

IP. 'semester prOblems. .After that, the proctor was.evai e to
help studentsWith related, non -CBE difficulties, as well as
towrite notes to the authors -about pertinent observations.
He als6,encobraged students to put notes in.the Comments
file.

Case 3F1.6 - Show the student his progress

-a.`

A curriculum project implemented a mastery. learning'
,Strategy' in one, section. That, is, the student hid ro
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achieve a preset criterion in order to move on to the next
level of difficulty.- Initially, the student's progfess was
shown only to .the instructor and not to the4ptu-olente The
students thought they were moved from one les on to another

,by some sort of magic. Motivation was poor. The decision
was made to show the studentshis progrerps and to exptain why
tae was moving ahead or repeating a' section. This approach
resulted in better.motivaton,.and.incre-ased instructional
progress.

2. Factors for successful integration

Case 3F2.1 - Pridted copies cif lessons 4'

The lesson developers in one,project were eager to have
the teachers'int4rate PLATO lessons with regular classroom
lesspns. In order to.encourage this, CBE personnel made If

wbriksheets" that corresponded to the PLATO lessons, often ,

'getting electeostatic)prints of terminal displays and repro-
..ducing ,them for the.entire class. Th'is,°ad many benefits:
Lt enabled the teacher.to observe the ch ldren if the whole
class was-working on the worksheets at th same time:

, Alterwattifelyh could look at their work after they handed
"'the paper's. -Otherwise, he' might not ball& much Oportu-
ity,to observe them studying the'leSso'n IDecquse, for the
most par, he was ocaupied-with the rest ottthe class when

-\_,any,floahildren were taking their urn arthe CBE .

. terminal's. 41 v nA\the to Cher could te the printed copis
GP ' ',Iii

hothe and lo6kat tMe lesons at his own convenience. The
children(liked the idea of worksheets related to their PLATO.
instruction., ,.

2
Case 3F2.2 - nvolve instructors -

Lobr
.

-Early in t4e development of each of .three urriculum
projects,

. ,

' lesons were Written' at' he deVel ent center. and
' brought to the pariticiPaing institution. Students took the
lessons in-a special classroom- The instructors had pre.4.
vpusly attended' some, orientation meeting,s, but were never-
theless dipinterested in the CBE progrgh. 'Later in the .

project, the decisidn waeflmade todcOn.sult the instructors..
fore lessons were written 'with thesobjective'of coordi-
ting thNi with standard classroom materials and methods.-

-.The result was interest and eooperatibn from the instruc-
t tors. The---Stu-dents'' attitudes charigea from regarding CBE as

an'"extra''toconsId-ertrigLtailjntegral part of,ther
, studies,

'

-, I , ,

V

\
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Case 3F2.3 AInstructor-control

One project' director organized cui-r iculuM in a ,

tree =like hierarchfcal organizition. He developed a compu-
ter 'router Which automatically made all deftsions about the
"optimal" next lesson the hierarchy.' Unfortunately, the
pedagogical needs,orthe students were different in each
skill area sc.pthe generalized decision Sri scheme did
not mbe't all these needs.

for

Epilog. The decision was made to change the lupcus of con-
trol. management control was transferred to the.instruc-
tors, who set up a daily list o; lessons,for each student
The results were as good, as:or better than those undeGothe
automate system.

3. Implementatioli:problems

Case 3F3.1 - Not enough-terminals

In one institution many different courses
.

'offered CBE
lessons, but there mere not enough 'terminals... The decision
was made to'allow each student one hoar per weep, during
'class time if ossible. In'one discipline, some of the
lessons were i tended to.be used in five or six consecutive
sessions. Onc a meek was not'effective and the students
could not get the impact that was intended. .

Case 3F3.2 - ResistOnce to Using somebody else's lessons

In one discipline, CBE lesS-ons were preparedon topiCS
that, were part bi-' the standard instruction in the beginning
courses. These courses vaeied slightly according to whether
they were untended fos majors or as a-service for studentS
from other departments. The.department head made thebeci-
'sibn that the CBF lessons should be used to replace lectures
on those topic k:' Instructors showed diffel-ent reactions. .
Ore fnstructorwOho taught "majors" resisted using the CBE .

lessons. He claimed the lessons were too easy. Another
instructor suggested that this was an excuse, and the real
problem was that the individual was near retirement and's,
victim of inertia. An instructor who taught a service
course for geadUate students usefthe CBE lessogs to replace
lectures. Ile complained that the .students did Not pet
enough out 3f the lessons because they were not tied to the
homework. Instructors who taught,a large.service course
accepted the CBE lesSoins and usedthem to replace one of the
two weekly lectures throughout' the come'. They considered
the lessons quite acceptable beoatse there' was no decrement
in student perf6rmance.

E
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. One group of individuals'in a university department
developed*CBE lessons and made them available to all members
of the d artment. The'older.staff Who were hear retirement
professe an interest, but never found the time to look at
the less ns.. They refused to have anything,to do with he
.lessons as part of their courses. They did not even t y the
lessont or observe students doing them. It 4s possibl that
these .people Were siliply not interested in any inno

ibut it is just as likely that they were wary of computers
and'CBE in particular%

Case.3F3.4 = Increasing student attendance

In several.projects, some students dri not consider CBE
lessons to .be e "regular" part of the course. Other*etburid
the classroom of terminals- was not conveniently located.
The'instructorsfound too many students were not trying the
lesson's.- One project diredtor - decided.to give two extra
'points'toward the semester. grade' tor each lesson the student
completed. Mother instructor announce 1"1104 some-of the
hour exam questions woiad,be taken from inforffation given in
the CBE lessons -. Both methods were successful in increasi,ng .

student attendance.
. .

Case 3F3.5 -.Administrative dilemma, games

One tf the administrative 'decisions that had to be made
was whether or not to allow game playing at a site. One
problem,,seen fairly often, had to do with ."PLATO drop-
outs " -- students who became game freaks at the-expense of
their studies.. Another consideration was the adequacy' of 7

resources:for'both regular lessons and game playing. ,In at
least two university terminal.classrooms the .site director
oeganized a list games for students to betpable to aecess.
The top administ tors made different decisions in the .moo'
case's.. ,

InAone case, the site director set up a ji)st;of games
to make the PLATO system mote appealing. fT.11"Nroject direc-

, for decided,that this was ajso2T policy and discontinued
game playing. He felt it would encourage students to think
of the PLATO system as a source of games and not as a ser-
ious instructional device. He also fel_tth4 some of the
students who were being` attracted to .the ,classroo were tot.
.pant of the target population: Their presence was certainly .

not good advertising for the project director who waS trying
to justify the*advantagesof CBE.

.

In another case, the-site director felt that dames'
enabled students to get a refreshing change of.pace from,

p
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intensidve study.. terminal usage was complitelytrestrictea it,

\'

so problems with outAiders never arose. The top administra-
torsdidAot object tq the availability of games, andrno
serious prbblems were reported.

.
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Chapt 4

EVALUATION_
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^,

Formative evaluation, thatis, evaluation during les'son
development, early became a necessary partiof the process of
resson develdpment. In fact, in mostoarojects continuous
evaluation wall an integral part orlelgon production,.imple-
menttation and tAintenance. Edwards and his colleagues
(1975) have suggested,fhatat least four kinds of changes
take place as a program evolves. They Stgued that evalua-
tion_should-be continuous because these changeS are contin-

. Aous. Thy changes that,occUr'in the development of a PLATO
lesson closely parallel those that.theyenumerated- (1) -The
objectives of the project Sometimes changed, as'from
re-Search to applications orientation.. .(2 ) The ,program
changed in Character, such as from being self-ontained to

r
irb 'ng an'" integrated part of a larger whole: (3) The program
as established in respOnse to some educational or societal

cumsfances, and Changyd.4Fot.example, initial
plans for 'an innovative cip.rtoulum were dropped far lack of
funds or, changing iiiteresfs. .(4) Knowledge accumulated and
dictated,chAnges. This was true of all aspects of PLATO

,

projects. . . 0
It was lmportant f br each PLATO project to have an .

evaluator as a staff member or a* a consultant. !In one
'",incident, where there was no one person tn.charge of data

keeping, okverlapping responsibilities and,an inadvertent
breakdown .in commuffications resulted in a consideraVle loss
of data. When an evaluator was not consulted, inaphropriate
*statistical techniques were employet and the results were .
difficult to interpret and generally questionable.

Planping appropriate formative,and summative evaluation
during the initial stages of 'project development was essen-
tial. By making such plans, one project was able' to evalu-
ate-the effectiveness of what was accomplished even though
.they did not meet all of their goals. In contrast, another'
group did, not plan fo evaluation and also did not meet its
goals. A5 a result they could not even evaluate-the lessons
they did complete. .

. ,

In general, data,were used not,only to assess *ac-
tiveness but also to revise and improve lessons. Formative
'evaluation included lesson reviews; student trials, and
lesson validation. The impact of lesson 'reviews on revision
depended on the timing of the .review,:the.qUalifications of
the reviewer and-the nature, of author-,reviewer relationship.
End-Of-lesson reviews.by the outside consulting staff
Effected few substantive revisions.

.
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this lack of acceptance was surmised to .be due to three
psychological factqrs (Call,Himwich, 1977). 1)- Authors
were subjectively involved and.viewed ther ASsons in much
the same way an artist views his work. .(2), By the time an
author received tOe-"review he had already begun workvon'a
new lesson and was deeply involved in it. The old lesson
was "cold" and-had been ,tucked away mentally as "fiAlished."
(3) The totality of so many suggested revisions may have
been overwhelming.

Reviews made during lesson development increased the
probability that lesson revisions would be more than cosme-
tic. Experienced teachers and colleagues who were also
a ors were usually effective reviewers. Subject matter
everts tended to look only at content accuracy. It was
Welt that univefsity-priented reviewers made inhppropriate
suggestiOns because they ijid not understand theoenvironment
or needs of the-non-university student. F"ace-to ,face inter-

'active reviews, between author and reviewer` seemed to be more
effective than written revie s.

Student trials.were imp rtant .far both lesson eviiion
and validation.. Colleqtion on-line data, such as time
and record of responses, emab edthe author to'revise the
-lesson to fit-the allotted time and to detect probierh.ereai.
It was necessary'for authors to observe student tri-als in
orderto notetrouble spots which on-line data did not
reveal. Reliable informition .was /Most lik4ly to -result when
the students who tried out the lessons were from the
intended' student population. One project made specific.
,plans to validate lessons and this validatibn'helped smooth.
implementation. Failure of other groups to Aplidate'
resulted.in'some.unOseable lessons and mery Orustrated.
students.

At least four project directotes..established,notes'files -
and' encouraged' students to make on-ltne Comments aboutiles4
sons. One director said their ,were valuable but three direc-
tors said the comments provided little useable information,

In at-leastlour projects, the student couldzrequest-
on-line information abdut his status and progeess. This .was
particularly motivating and saved a great deal of,instruc-,
tors' kime. Intone project which did not make_such.infohma-
tion available, a-major complaint from the students was that
they did not'know where they stood ih the course.

Leisow'effectiveness was measured in different ways.
Some projects compared test scores end/or learning time with
a-control group: ethers dioNpre-test, post-test comparisons
tdwdetermine gains. Mostprpjects used. some formPT opinion
questionnaire. No specific cases are cited below, but it
was generally felt that .these questionnaires provided the
project director with.useful insights about the students'

and sometimes they were in bad taste.
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attitudes toward a particular lesson or the entire 'CBE
course.

A. Planning. Evaluation

1. Need person in charge of data

. .

Case 4A1.1 - Loss of data
A

Ev aluation of lesson effectIvenesi was a major goalsof
'ones project.- The staff did not include an evaluation spe-
eialiSt.' One objective was to compretCBE lessons to non-
CBE. Students in .both CBE and control groups were required
to.take a'paper-and-pencil quiz at the end of each topic and
to meet a specified perfol-manoe criterion.. If the studtptle
classed, he received-a "pass" rating and .was allowed to
continue on. If he failed,' he received a "fail" rating a4d
had to repeat the lesson and quiz y_cle agaid-until he
passed. The pass/fail data hadipeen7 thosenas one measure
of lesson effectiveness., .The other measure was,the total '
time it tookthe student successfully complete the
lesson.'

Time data for CBE students were ,automatiocally,eollected
by the computer and transferred...to permanent storage for
later use. ,Timesfor control SEMents were recorded by the
instructors and later/ entered into a computer file. 'All of
the pass/fail data was to'have been entered into a computer-
afire but the computer progr40 was not available in time.
4ther4fore the course personnel recorded each student's data
as he progreaSed and later collected all the data. They
inPbrmeii the CBE staff that would keep it,Indefinitely
or let them' know if it was 4110: destroyed. However, when
the CE staff requested 4e datoa, they found-that sbme.of
the data tad been inadvertently destroyed. ,r,ifoetunately,
not all ofthe original data was recoverable. This toss
could have been,preVented if the responsibility for data'.
*eeping had been assigned'to a single Individual.

Plans for statistical analyses of data were made with-.

out consulting, a specialist. The.most appropriate(statisti-
-cal tests were not chosen, and the-retults were not as
relia6le as they:could have.been.

Case 40fi 2,- The need for experienced evaluator

.A ne site, there :was nb experienced evaluator on the
Staff. owever, staff members patientlytEollected quite a
lot of data before they started analyzing, them. A cursory

. glance at the data showed that they had been ..crudely
gathered (by non-project staff). Atter improvements to the
data gathering, it was founisthat non-CBE instructors felt

\,

t
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that the evaluation data being gathered could be unfavorable
toward slow students. So the staff members were lenient
toward theWand "gave them "breaks" to make them look better.,
Experienced evaluators would have begun analyzing data 4mme-
diately.as well as devising tests and ohecki for the valid-

.

ity of the data.
7,

%. 2. Need to pre-plan .evaluation'

Case 4A2'.1 - Rewards of planning

One director selected the target course for CBE and set
up ,the hypotheses he would test even before authors were .

trained. As a result, project development_moved steadily
'toward testing the specified goals.. Although some.of his
,data were marginal in value, the director was able toepro-
vide some useful evaluation,

CaAe 14A2.2 = Shift to formal evaluation plans

,A site hadthe responsibility of developing insti-uc--
tional materials fora large portion of a course. Either
because of the press of daily events or becausesof a con-
scious den'iSion, 64 formal formatiVe evaluation program for
the lessonS being developed was instituted. Sot& lessons
were tried out in trial student runs, but these trial runs

.-.werehaphazard.at test. Peer lesson reviews were- recom-
mended but were by Mo means universal'. The only constant in
the formative evaluation of these lessons was the outside
review .which were done ,several times for most lessons.
This service combined with site peer reviews was mistakenly
presumed to be as good as thbr.ough student test.W.of the
lessons. Whenreal students began using the, lessans, sev-
eral gross errors appeared in them, causing a great, loss df

-confidence on the part of the students. This loss Of confi-
dence was surely a factdr in ttje eventual failure of. the
project. Secondrthe authors were fOrced to revise lessons-

, as the, students revealed' errors in them rather than develop
lessons for the next segment of instruction. -This had he
effect of putting the staff even farther behind in' an
already heavy schedule. .

Epilog. a later time when the prblject was again reorgan-
ized, ormal Non for evaluation was written and the --

nece ry data were collected: ..Though not perfect, they
adequate.

Case-4A2.3.- Failure to plan evaluation

At q site, no evaluation plans were written inii
tially. onsequently,as the project progressed, plans.

4
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had to be written and'i-eWritten ,several times due to the
la,,k of agreement between various staff members who were
responsible. Every timi.new plans were developed:, 'a
considerable numberof lessons.were discarded, because they
did not,fit the newly devised.plan.

B.'Aspects of ForriativeEvaluation

1. Lesson reviews

Case 4B1.1 -.Timing
4

In, one inakance; a Nisulting and support Ataff wrote
JeSson reviews after the lessons were completed. The
reviews were submittedqn writing and delivered to'the
author onto two months after the lessons were completed.
The reviews covered all aspects of the lesson,_fnstedctional
and proArsmmihg quality. Although the authors said the
reviews were helpful, authors made only minor changeg;" such
as correcting, misspellings. Although in .one case a review
noted 4 programming error which would halt student progress
through the lesson, the author took no action.

E ilog. Realizing the motivational and psychological draw-
acks to receiving -an exhaustive critique' long after tke

lesson was "completed ", the staff experimented with various
alternative review approacXes.. They.finally developed a
plan by which lessons were critiqued in-prograis, or as they
were actually being written. Reviews were *hatter, fewer
changes weee.suggested at' one time, andmalbr problems could
be dealt with before they became chronic. In addition, a
new'feature allowed rev- iewePs and authors to go through les-
sons "together:" each seeing the same screen display even
though they.were miles apart. 'Reviews thus became more an
exchange of ideas than thermonologues they had once been.
Authors responded much more favorabl nd fncorOorated
50%-75% of all suggested ,changes.

' Case 481.2 - Reviewer credibility _

One individual from the supporting institution reviewed
lessons' of some authors before 'he had met them. He fouod
that these authOrs were not as-receptive to suggestions as
was the case when he had met" the aut.hdr at some time pre-
vious to that of the review. Several reviewers found that
they were more effective.wtien they reviewed the lesson in
the author's own environment. The reviewers also reported
that they were more" sympathetic" with the author's pro

'blems after theyemade a site visit.
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)
Case 4B1.3 - Reviewers lack experience with target students

In three cases, the consulting Staff were university
'eqple. The authors rejected the consultants' suggestions
becase they,felt that their-stysitAtswere very. different
from university students. Congequently the criticisms and
recommendations were not considered applicable. HOwever the
reviewers noted that many of the suggestions were like
those 'stated In more general instructional-guidelines at the
authors' institutions. The reviewers perceived that the
authors were simply Using these arguments- as an excuse.for
not accepting the recommendations:

Case 4B1.4 =-Reviews by subject matter-experts or peers-

The organization of information t
ablt for a content .expert may be quit
which would be.presented to a novice
1972) -. 'Peerreviews-were important,. b

t would be reasbnv,
ifferent from tl!f.at -

Gla-ser_8(

could nbt replact
student trials for information value. Peer lesson reviews
were sometimes ,only content specificf peers were-not
actively involved in'CBE. _ .

Some projeCt authors did npt like to:malet th'e lesson-
desqn changes-sugge'stedby subject matter and other
reviewers.. Changes took time and they felt that if 'the
content was correct the desson.was good enough. Issues in
lesson design were regarded 5s a matter of author whim and
unimportant for learning. .They therePore requested that
reviews be limited" to content only and disregarded any,
design.commerits made. As 'a result many reviewers la6ked at
only one lesson and refused to do more.

CaSe 4B1.5 - l'acher-S, author-colleagues

<

116k-

In many projects, authors who worked bogether neviewed
each other's lessons in an informal setting during develop,-
ment.. Although there- was softie-defensiveness among new
authors, experiented authors found these reviews helpful, and
sought them from respected colleagdes; In the elethentary
situation, tear -hers sometimes added perceptive %sights for
lesson revision.

2. .Student trials,

Case 4B2.1 - Pre-plans to validate

At one site the decision was made during initial
planning that there would be a specific number of trials per
lesson and a given number of students per trial. The result
was a rather smooth implemextation. At one site, parallel.

66-



.59 -

,lessong were written for CBE 'and fbr non-CBE media. Flahs'
were made tovalidate rion-CU mater.iars before transferring
them to CBE.

Ctse 4B2.2 - No validation

One irollp-needed a fixed"number'br hourssf lessons.
The project director did not make any plans for student *** .

trials or validation. Students aufhoFed the lessons and ,did
not have the time or ;expecjence to test them adequately with.
other studOts before clagses were to use the leqsOns.. The
resuLtr-was that-many students inhe clags were frustrated. -
They aould not alwa s mplete the+ lesson.because of ,pro -;
gramming errors, inadequ e answer judging, poor explana-
tions, etc:- --

Case 4B2.3 - To interpret .data

Data collection is'an important part of CBE lesson
writing. In one group, developers fouhd that some of the
data seemed unreasonable, so' they decided to monitor the
classroom whenever possible. As a result they fbund explan-

, ations of data which they previously could not'undestand or
interpret. For eximple,pne student did the work for
another, or long time delay was the result of a Conversa7
tion with others around him.'

Case 4B2.4 - Adthors didn't observe -student trials

At one site, authors had been, told that they. should
observe du'ring student trial's, but refrain from helping the
students unless drastic errors occurred. They were also
informed that it is very difficult,for an author to stand by
when-the students struggle with his lesson.. Some- staff
member therefore decided tobar autho-rs dqring trials! The
only information that the authors, received was second-hand

-and abbreviated, of course. -Consequently trey failed to.
Learn quickly, from student trials. ,

7
Case 4B2.5 - Inappropriate students_-

'In one case .students from another course-were-used.
This was notra.reqUined course for them, and they did not
'feel responsible' for learnia4the content,, so Whey had'a
casual attitude toward the-Tessons-. The authors-assumed
that "the lessons would be satisfactory for the target stu,
dents 'and did not-revise the.leSsons as they should have:
When the-intended students took the lessons, they saw them
very differently. They could not learn,he eaterial readily
and were,very upset.- .

6
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Case 4B2.6 - Students' comments

In one project, questionnaires were handed out to the
students to helpthe authors evaluate the lessons. Students
chiecked'oTf-attitudes on a 5-point scale. The authors fold
that in some cases, a lesson might get high ratings from
.students. But when they obsgrved the students iri,he class-
room they had difficylties in a few places. The director
decided to add a note file, and urged students to leave
comments about specific, problems they encountered. The .4,
authors, ound these were extremely valuable for revising
trouble spots. Lessons could thus be.brought to a highly
polished forms: Nth:,

Two other projects decided to use note. files because
they were interested in, student reactions. Neither one of
them found the_notes parti,plarly;useful for lesion revi-
sion. Some'comments were in poor taste. The director of
yet another project decided that notes would be -Ctefdl.
He anticipated that if many notes were sent frIr a parti-
cular place in the 1,esson,'it ,would indicate that 4 was a
po'nt of high frustration. However, the notes were too gen-
eral to be .of value in revising lessons. They were fre-
cbiently derisive and discuiped the instructor or the CB

id system. One cone Lion common to several courses whose
riles became perSonally vitriolic, rather than instructi
ally oriented,'wai that in these nothefiles Students were

, permitted to read and repond to other students' notes'.
Some instructors found it useful to provide separate place

1# ,for comments which were unrelated to the lessons.

.3. Shift in procedure
-P- P

Case'4B3.1 - ShOrtcut evaluation procedure
, t-

. * :

In three different situations, the.autho;r-director went
through the -following steps as part of formative evaluation
(with revisionsas necessary): teview by colleagues, trial
with a few students, trial with small classes, and finally
actual use.with lahgeclasses. As authors became more
confident in-their skill At lsson production, theyAdeciaed
that the middle steps were not-providing enough additional
information relative p the time invested. E0entUally they
decided to have a colleague review for coNtent errors and
then 'pot the lesson out for regular class use.

The above sequence Seemed to be a 'common elemene of the
development of design skills in a specific subject-Matter
area for a fixed4Oarget population. *Itwas frequently -';

reported by experienced CBE authors in interviews The main
danger was that the person assumed that skills 1'elrned in
these specific circumstances apply universally. For

68
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'example, an attempt t0 prrovid& types of. "persanalizOl'-'
fediback:that mfi.las' found very 'effective for roung chiddren'

completely for adult students who teport4d that the
feedback, wasted their time 'and was "childiih".

- : , ..
'1. Reports -to stuilents
_Case yc 1 . 1 - Report proirlik

Summative Data

0..

0

OsseOne university professor supplemente his
bourse with CBE less-cis. 'He found that mist of the .St.ud.entai
who:Made appointments -to. see him just -wan, ed to know how,
they were doing 4n the course. He decide to' add -an on-li
capability that enabled each student to se' his ,own reco
fT,Qw he had e.don an all. lessons an-d tests d how he
p ed tio the rest of the, class. The result - ' ramatic

- drop in the number of ,students who dame' to see him,4ursing
office hours and Andre-abed reports of satisfactio'n with the
course. ... or.

16 . \ .
fi ,Case' 4C1.2 '- Failure ,to report -status ,.._.-\ 1 -.

.A -One project developed a new burriculum,ifor CBE but did/
not ,include any method of reporting t the students -how far .

. they had come br where' they stood to the colu.se'. This defi- i
ciency, not knowing- where they were at, "was a malor coml./ 0..
platnt of students whd protested, against being in .the E

4sectio4s. i 7,-t-:

4 6

c

2. Mea'sures or -needed
.. - /Case 4C2.1 arating .rout 'specific CBE effects' :_./1

.
.!1 .

O. Many groups used final performance' scot es to' compare
CBE with control students, This was ..not a, satisfactory, mea=
sure because OISE effects gere confounded with other effedts,

1, -Consequently some eValuators' fbund significant d fferenoces,

li
but. many' did not. Authors in one group decided o write :
their ,own cW.terion-referenced testy to compare BE instrqc- .,

,Jr
ion viith non-Ci4E* instruction on # set of lesgbps an a "zpe-

Jr cific t'Opic .
. ,

-

The results showed that students completed o almost ell,
of, th les/Sli but the time ehey'took varied considerably.
There were' rio. performance .differences between CBE 'and nohf
CBr s udents% , However; the authors used specific item

,
. info ation to,. imprpve thAplessOns.

.
.,

, .
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Case

. 1

4C2.2 - Evaluat
studen

_shouldtipclude infOrmatiorf,ahout
vels'

.

\ ,

*One grouplAbliected time and performance da on ow
-abil%ity-level student during student trials of, it
sons. ' The same lesso s were then tried by/tdif ent,
higher-level'Otudent- roup. Data revealed ceiling effects;-
the material 'was to easy for, the second gr6up, 'so the
authors decided to u grade the level-of the materials. They
triedthe lesso'ns on a third student population and failed
to achieve. successfu performance. The authors concluded:
that the lessons needed revision again toreet-the needs of
this group..

Case4C2.3 - Record of time spent in leYs..404,%
. .

y4Projects kept a record of time students spent in .a
lesson It is.not clear in which cases it was the result of
a conscious decision, and in which the time was kept because
it was easy to obtain. The uses of thitiMe.data varied.
Time spent in lessomprovided useful indications of the need
for revisions. If students needed more thin the allotted ..- 4

time to complete a lesson, tdk author surmised it was too
'1yard and/or too long. If a student-scored poorly on a
post-test butOad spent conenerably less time than average
is, the lelson, the author assumed that the failure was not
the.Aualfty of the lesson, but the failure of the student to
ci om p l,e,, e it. . . - ,

,,

. , .

, "
--

. .

3..Post-tests

Case 4031$ - Burden of evaluation,

In one caSevAgssons Vere'written at a cur.ric,ulu''
development center':1 Instructors at the.cooperating i
tution refused to give postotests claiming it took tql11,;much
extra time. . N.,

r.

nstructors at andther institution gave posti-tests
befdrebsfudent's had completed the CBE lessons'. OtherS
waited Until ir.was very late in the semeSfer,and students

-Iwer4 too busy .CO take them. Resu : about 20% of the.stu=
dents took the post -test and this, was jan 4nadequate basis
for evaluation

In other cases, instructors or the ins itution were
paid for the work entailed in administeeing xtea tests.

.

4. Need to monitor data collection

/ .

Cese'4C4.1 - The need to monitor data collection

At the request of an'external eveluator,Aata were kept
the time students spellt in lessonein one project. The

7p
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eyaluators:intlnded to' Collect data for a specific Class
rather thant.4for 'all of the students who did the lessons.
.Moreover,' trey' intended to delete thellata of those' student's .

who dFopped out of the class during the year because, such
\subjects would nbt be ayailble for posttests. The -data =

gathering pHilkram-was.written'amd:data were collected. No
individual was assigned the responsibility for:it.. After
the project was completed, it was disdoveired that the
program was collectipg data on all students, and not A-mited
to those in the study. Furthermore, the program for
drolppting studeniy was deleting students .from the end of the
list rather thap those who had dropped out.- IT-someone had
6een specifically assigned to monitor the data colrfttion, -

these errors could have been corrected early'in the'project.

Case 4C4-.2 - rnappropriate ests,

An outside evaluator^ vised test items to measure"
the achievement of students eking a set of CBE lessons.

aAuthors reviewed the. items and found them to be insensitive
to the'bbjectives of the lessons: Authors felt that the
outsiders wre;in fact, lacking familiarity with the CBE
system and' its impact on the 'students.

In another_ project, the CBE instructor .agreed to use
the final test written by the _traditional classroom
instructor, for a comparisonof media. Forms of the same
tesit had been used for several years,\and the CBE instructor
assumed, that frior tests dp-Rned the desired ourse
objectives (which the CBE /material had been \designed to
teach). However, the traditional clasyaos, instructor radi-
callaltered both test and objectives at the last minute.

AA
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Chapter 5*

MAINTENANCE'

1' 4

r

Lessons needft6the maintainedand classrooms should be '

monitored even after' lessons have beef) successfully 'used fOr
Many classes. A humber of reesons support thi* contention: .

(1),Informakion*mgy need to be updated. (2 New program:
.errors may occurs (3) Better ways of preagnting.the laa;te-
rial -may become'apparent.. (4) On-lihe'siatg dontt tell 7
everything about what students were doing in theclassroom.
And,finalry, (5) characteristics of the target popula0bn

4 may change. Critical incidents 'are 'not available to support
every one of these reasons, but exper '11(..'accumulatting,
to suggestthat-they are quip

1. Proctors,

A. Classroom'Management-A

.

4
Case 5A1.1 Smoot4r plementation

,

.

e Students ih one course were
,

sometimes irritated gt
particular points 'in-lesSons and wrotk very 'negative com-4
ments. Thedireetor decided to hate i proctor av"ai.able
during ,clasi tiMe. a result, itudints tended to diAcuss
problems wittv'thelpretor. Whenever such a proctor wat
available, the typed comments of students were consistently
less negative. IdOaddition, proctors could keep authors
/posted on new errors which had,previousbligone undiscovered.

A
'Casety-5A1.2:r Prevent problems

One professor- was Short Of funds-, she, did nothire a.
proctor for his CBE classroom. Is a result, some students
signed in under more, than one name. Essentially they took.
away. the learning privileges of others. 'Many terminals,
needed adjustment for using microfiche. Students needed
instruction on how to do this. .The profe's'sor decided to

.

hire a Oroctor, §t least-for tie first few weeks of the
. . ...semester: , *.. , 24

Case 5A1;3 -:Need lior skillful classroom'room proctor (
.

, .(

In one-caw-an unquaLified,pensog.waf ±n charge.of a't '' (A
classroom,of CB terminals, This airigAllicladarood wa* ',
-intended to. be available to students from ma 0 courd--00y
Unfortudbfkly,-the classrOom-was oirerschediled. .At the
beginning of .the semester, the ddmber of.- students Okeeded

.1 ' 4 i; .4 i**
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the number of terminals, Instead of explaining the problem
to the students and .attempting' to make' some other arra'nfe-
ments, the classroom manager was rude an-d- antagonistic. As
a result, many students simply. refuSed to return' to use Chi
terminals, even whey' the scheduling problem was solVed:

I

Case 5A.1.4 Shifing role of Proco

One department-decided, on'the adviceot an evaluator,
ta,4ave a praetor irr,the_terminal claSsroom on a regular
basi. .When lessons werejArsrused for wgular classes,;
some dfsthelessonp'we*re to have problems, such as
inidvuat answAr judging at4spetific"points. The prpctors
Were able to help students to get through trouble spots and

e

codylete,thel,essons. :

vg.te'r lesoh revisifts and .several semesters of-experi-
'ende), these problem spots. were ironed-out aid the proctors4 .

rol4 after, the firsipfew weeks-became ome of helpihg stw-
dents with xrff-line problems. Other roles of proctors were

'' to .write problems; to'send notes- to.letso'n authors,tand to
encourage students to write comments.

r
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' chapter -6

SUMMARY

4

% Four major fadtors that helped PLATO,projects succeed
were: attention to developing good relations With instruc-
tors and administrators, clear goal specification, early

iplans'for lesson validatiomand evaluation, and plans for
''contingencies or alte'rattons when circumstances necessitated

dlideviatiOns from initial plans. 4
Staffipg was. particularly difficult in the early years,

'because nobody knew whicR.Telated qu ,"alification. were mpst
importaRt for authors. Almost nobody had had experience in
CBE. It turned out that successful muthoTs Were people
whose qualifications eventually. included teaching, instruc-
tional designknot.iledge, content expertise, and knowledge of
the TUTOR lamuage. In the early years, 4/ author" had to
learn TUTO1 4without printed handbooks or references,'because:
the system was changing too rapidly to keep printed material

.

up-to-dat. They were therefore particularly in need of
...

psychologfcal support from a "master" utilk or aOnsultant, ,

to serve as a model, to help themover specific problems as.
. they arose, and to guide them .as to which subset.of the,

. TUTOR language to. learn first. .`

_ There was no single beat model of staff organization,
for PLATO DWsson development. Some groups _worked as inde-
pendent authors and others were organized -as teams of %far-
ious sizes. An advantage of therindependeni author over the
teams was that the author did not ,have the problem of tpyiog.
to dominunicate his ideas to another .person for implementa-.
%ion; he could execute the leasonexadtly as he chose. He
'could create and revise as he developed the lesson and was
not constrained bythe necessity of prespecifica4on of
details for somebody else.. TOis worked best for'authors who
were experienced teachers and whp becal proficient pro-
grafters. A disadmbntage.of independent authoring was the

) variable uality of lessons that .resulted, some cases.' _-... ,

Authorsb e very ego-invOlKed and resisted making cRanges
,,-

'to-` imps' e ssons. .The team approach did not engender such . t

ego invo exit:' Since, not' all` teachers or content eapeorts .

, were pr i nt programmers, the'tsam approach enabled them
to conc ntrate on content and'insViructioni). matters and
leavt the coding to'others. The most 'suddessful teams were , i

those in'whiCh each member of the team knew something about 14 J.

the oth4r members' domains. A drawbadk to the beam approach.
was thattil:eases where a team was put toOther. without .

.

k * clear leadership, internal fighting and power Strugglv , .., -.

, often occurred with resultt loss of 'productivity. g; .
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. FOrmative evaivatiu was a necessary part of Lesson
development, and served as ,a basis for lesson revision.
Failure to plan for student trials often resulted, in gross .

programming errors, unuseable lessond7 and frustrated stu-
dents. Each kind of evaluation (lesson reviews, student
rials, on-11 data-c011ection) pfovided different inds of

information, a ore aould not seryeas a substitute for the .

other. 'Lesson alidation, and data on effectiveness could-

..

only be'obtbin d when sumeative'evaluatDon had belgike-
-planned,Snd ne essiry data were collected-and mioni d.

1In?tegrat'on with ether instruction required special
attention to i volvement .of instructors in a peaningful'way.

'Classroom impl 'entation required constant mobitoring for
overall manage nt as well as fesson maintenance.
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-

auttlor: aft individual who developed and executed all
oaspects'of a CBE lesson: content, instructional design,
display formats, programming.

CBE; computer-based education; instrullion delivered by .

compuee*t..

. CERL: Computer-based Education Research Laboratory, head- %.
0

quarters of the University of Illinois PLATO system. .

. . ,

director: the person who was-responsible fora CBE project
.,,f

or site. -
, P 4,

electronic page turner: a apE lessb/n which is essentially
like a textbook.' It is a 55ccessico of displays which pro-
Vide 1141e or no interaction between the. student and the '

cojputer. ,

e
.

external source: an institution where lessons'were deve ...

oiled, separate frOm the school whicti enrolled the target
population.

,

instructor': individual who teaches traditional material and
4%1so (plissibly) uses CBE lessonsJ An instructor might also
be an author .of CBE less9ns.

,.-., ,

.

on-site consultants an individuak who was at the same phys-
ical location' v the 'author and providegOelp to overcome
.0rogratEming problems. 1F

MI
. V

sigrk%n: aribidentifleation given 0 a person whili4 Aables
; him to work at the CBE terminal.

. .

i-q

site.: .a project at a Oven geographical location or a.pro-
jeCt developi-nacu'rriculum for a' particular, subjeot.

.

,

TUTOR:,.- the special pr'gramming language of the PLATO
1iYatem.

fr
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