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Abstract

.

Tkis report {is 1ntended to serve as a resource for the
development of- manad%ment and instructional gu1de11nes for
computer-based édutation (CBE). Although the data in it

© wWere gathered from PLATO prOJects only, they represent pro- .

jects which varled widely in target populatlons (elementary’
through profe551onal students), subject matter content, type
of implementatian, and size and scope. ‘Therefere, it is
expected that t report will be uséful to developers of CBE
in general, and not only tQ PLATO uSers. ‘ )

' Cr1t1cal incidentd are. defined in terms of four cri-
teria. .Then more than 125 case histories of’ cr1t1ca1 inci-
dents are documented They are organized by\toplcs, rather
than projects, which in effect will serve as a tagxonomy of,
matters or issués which”are critica}] during 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 cons01ous effort

to develop good relations .with 1nstructors and "administra-

tors. Successful projects were those which had initial.

*plans for such matters_as project. procedures, organization,

objectiyes and- evaluation. Directors whOtplanned'contln-
gencles, in case of failure.to meet-goals' 1ncreased ‘the
probability of the effectiveness of their projects. - Evalua-
tion was essentiazl, throughout lesson development as well as

. after lesson completion Many models of staff organization

were noted,,but there was no single best moded fdf™ lesson
developments Successful staff members were those ‘whose
expertise was not limited to a singre area, such ‘as pro-
gramming, but who had breadth in‘many areas including

*teaching in an 1ntenact1ve environment. .
. -
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. e _ Chapter 1 . - ¢

i "o . INTRODUCTION .
P . S \.
v A, Background and Ratlonale/ f '. '

,

- PLATO is a. at(lely new technology tcf. Lyﬁan, 1975)
as is all computgr-based education (CBE). When'PLATO III,
the first classroom-oriented version of the .system, was
introduced, the major educational efforts-were exploratory
. and evo tlonary Directors oﬁtthese ‘early on&gects had to,
formulate' plans without the benefitgof bther people's
experience. This waé due.to the fact that CBE, and-the | .
PLATO IIT system in particular, wgs a novel .and unique
S ‘mediium. Previous research in related &reas such as - .
programmed 1pstruction and curriculum ‘developmént was an
inadequate source of ‘information. Project directors -tended
. to try out ideas in order to learn from exberience.
,Sometimes, they sharéed the knowledge gained with other
. projects. For the most ‘part, this informatlon was not
recorded.
wlth the advent of the {LATO IvV- éystem a few years .
later, the system's capability expanded to handling hundreds
of terminals simultaneously. Directors of new and larger
/progects had to make decisions not onIyoabout instructional
~ designy but also /abaut projeéct management amd organlzation.
The new dimensions of CBE made it necessary to revise old
concepts and sométimes even .to develop new procedures. Di-
R reastors’ could not anticipate all aspects of planning that,
' would be necéssary, and there were scant resources tq guide
. them. Unlike other CBE projects (cf. Faust, 1974) eakh ~
grodp using PLATO made its ‘own decisions about organization,
procedures, staff selection, lesson design, and evaluation.
The groups varied widely in size, setting, and educatlonal
level. As knowledge and ‘exp&riefice accumulated, staff "§ -
members, of each group made modifications or even complete
. rev131ons of - one or more aspects of their work. $
. Sometimes, groups who were working under different » . ,
~ circumstances came to similar conclusigns about effective,
ways to reorganf{ze or to improve some aspect of their *
project. .For example, two projects that were very different
in.size, scope, and target population found that 'tRe same ,
organizational structure met _.their needs.. Sometimes, how-
ever, when confronted with similam.@ecisions, the various
_groups chose different alternatives because of .their partic-
* ular gircumstances. ‘For example, some,groups ecided to ’
‘adapt.available curricular materials to the'C E’system,
whereas others developed new curricula. .What was ,a good

-

¢

good ideaf for another e

* idea forjﬁg@ preject was not necessarily considered tq pe a )

L4
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. °have varied con51derab1y "They include such materials as

~ d ‘
‘. e i v t
‘ i L4 . $. »
. “ ¢ - N
2 , . -~ »
. + Il ‘ .
- . - 3 e ri
AN . - o, 3 \ *
Thq sum total of this experienc¢e can provide a valuable e

data base for gulding the deVvElqpment of many aspects of."

future CBL prOJects. Specific documgntation of circum- -

st nces. preceding -and surrounding tiese incidents and deci- '
sioms is essentlal 'so that'-the consequénces may bhe.under- .

stbod in proper captext. Thls kind of infiorm¥tion has not e .
been generally available. Althoqgh most projects have e
provided réports’ and summaries of their activities, these %

TS

catalogs of lesspns,, ‘data on lesson usage,: summarles of
tudent per formance, and compar,ison to cpntrol groups. Mostk .

are summatlve eva&uatlons giving little or no fornative / s
eyaluatlon dat3 (i.e., ‘information about the gvolution of" .
project proces es and procedhres) Those reports. which do 4

include some’ of this information ténd to be incomplete.
"They are prope to overfook .and omit detisions and events
which produced negative results In some situations, where )
there was a complete turnover of personnel the report °T !
writers tend .to inmclud® little or no- 1nformatloﬂ about the ) -
earlier phase of the project. ' .-
. Ou£51de evaluators have written about some aspects of

prOJect develgpment, ‘but these are limited to their ﬁ%rti—
cular focus. House (1973) provided qxten51ve process docu-
mentation about.one implementation effort but negessarily .
.discussed’ events that served .to illuminate the author's
topic, the politics’ of* innovation’ in educatlon, 'Slmlle#ly,
Mahler and his colleagJes (1976) documenteq PLATO courseware ‘
development kut the information is general anqd lacks Whe - \
detail that would be’ needeQ for developlng guidel'ines_ for ‘-

the futyre. - . ., ; . . <o

. " . AR \ . o N

- Y. B ’Pdrpose : '

s, .

* . .The purpose of thli ‘report is EL prov1de a broad- based .
set of case ‘histories and decisians that were observed.to .
have spec¢ific dffects or long-term impact on the smoothness
of project implementation. These incidents are intended %o~  t
provid¢ a data base for .developing guyidelines for future\CBE Y. :)
projects in gehegal and PLATO profects in particular. It is )
also intended to-serve as a first appréﬁiqgtion to @ taxon-, P}
omy of factors that, sfiould be considered in progect manage—
ment and 1nstructional design.

/ e ‘< C. Method , ) ’ ‘
1. 'Resources « . T L

" Three sources of information were used: peréonel

accounts-of the individuals who .developed lessgns artd were ‘ .
directly fnvolved in) the projects or were in a position to
make personal. observations; interviews by the editor with

¢

. . *

¢




. some directors and staff members df various projects; and

published documents such as‘those previously listed. ¢ . .
24 Deflnltions é:r'crlterla for 1ﬁc1u51on of cases ! ; K
) ,
NFIanagan (1954) developed a‘technique for arrlving at

,pr specifications by documenting and- classifying cr1t1cal )

ihcidents. He defined an incident as critical if its pur-'
pose was clear and the results-werle -definite enough: to .°'
"leave little doubt about .its-effects.”" This definition has :
been adapted here‘fob evaluating aspects of CBE prOJects and . °?
has served as a starting point for the inclusion-of inci- . N
dentsvln this report: Three additienal definitions were

" included te cover other kinds of situations. Thus there v A
. were Pour criteria for - 1nc1u513? of incidents. . . T

-

1). A decision or incident .was .considered crf‘ﬁca]f / )
-if-*he circumstances surroundlng it-were clear . .
3nd the results or effects were definite. . .
R ~ ’
' ‘2) There were’ effects or results of sstuations that o ‘
. could be traced to the fact-~that é decision was sy
not made. Therefore,tfbr ome 1nc1dents included R Y
here the effecb§ were ~traced  to the failure «of a .
. . person in a, position. of respon51b111ty to make .
, a particular decision. . r '
3) Therq werge«situations in which a decision had to K
.. be'made tdo choose between alternatives. The * - 3
observed or reported advantagess and disadvantages
of the alternai;:sﬁﬂprov1ded valuable 1nfor%?tion
. \‘
4) In sore nstances, ‘a successful. scheme or’ decision
: evol through- repeated iteratjons of situation-
" decision-effect cycles. Since these situations, met.
the ultimate objective of tg}s repor?, they were
included. - - / '

- L -
»

3 Pracdedures ' t ' N
The initial thrust was an 1nformal "braig}storming"
se531on,4n which tpe authors reported ‘incident/s which came
to mind. 'As each individual recalled events about partic- _ oL,
ular- aspects of project. devel%pment the memory of othdlkrs - -
was stimulated and sactivated. This sinitial set of events
was thﬁn organized into, what seemed like a reasonahle set of,
topic ‘headings. Subsequently the authors held meetings to.
add more information and thelp clarify the,definitions and
criteria for including incidents_in this report.. The editor . *.
interviewed 12 additional CBE staff members representing 9 o :
- . . 7 . v

E 4 i . ‘ (‘- . . ¢ ’\1 . . _,(‘

-
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- v different proJects, and rev1ewed mmﬁg than 20 proJect papers :
. , * and reports for appropriate. information. - . .3
v In ‘most projects, & eu&tal dr& 1caIw4nc1dents resulted , ";
< .often in various aspects.dF tion and management. R
"Since the cases tited below were classified accordlng to* . 7

topics, rather "than projects, it was necessary to repeat ‘the ,
. ‘ 01rcums€ances in some cases in order to make the.report mar® . '
T réadable. . . ) S oG ’

- , " PR ' . ’, d

© ., b4, Credibilit C : «1.

v ~ / . y . ! . ' .. . ‘ -

It should. be noted that the 1n01dents reported below’

e may, be somewhat biased. . Memory tends to be selectlve, .
people tend'to remember the draﬂatlc and perhaps' fail to < =
.Pecall the ordinary.. They may be 1nc11ne¢ to recall mega-,

. tlye incidents more frequently than DOSlthE! In fact,
recall may.sometimes be ‘somewhat g§ urate. We have trled
.to minimize this" problem by obtalmlgggrepOrts of_ an 1nc1dent
from more- than ope source where pos®ible. . !

The role of an individual within a prgﬁect also preju- . :
‘ “dices the incidents he~recalls qcf. Flanagan, 1954) In,
order to keep this bias to a minimum, the peopl selected to
be interviewed weré chosen to represent differe t 1eveks of
responsibtlity and duties. The authors of thi's report- also N
represent many projects and roles within them. It is thereJ
fore hoped that this.kind of selection bias istat a mimimup. . LN
The experiences reported here are not 1ntended to be 3
used as a final authority for Judglng the adequacy of CBE B o
projects., In some\%nstances the evIdence is scanty and o, )
P 1nadequate for mak g‘generallzatldms *‘The intent is to e

« provide tentative and pre¥iminary iaf rmatlon that can be- . s
useful as a guide, for the plannlng and management of,all'
facets of new projects.. . T

‘ Some of the ."lessons learned" w ,l—appear tq‘be no more
than common sense. _But what is obviouys in ‘hindsight was not - _

- so clear or even visible in foresight. The purpose‘of
reporting fafdures, in addition gp sucéesses is not, tg
criticize but rather to emphasize the 1mpact of. the varlous .
facgors in establishing and managing a CBE site.
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. . 'GChapter-2 . R
- ” ) e ™ R . ' . . * v '_ '
] .‘ ) N . PROJECT -ESTABLISHMENT . L .
. { r':" . : t ' . ’ . *.'.‘. 5 _‘:*‘?—
: : . ‘A. Introducing CBE , - ' R
: ) . _

. 2 Introducing CBE ‘involved special problems,/abqve and ~
. - beyond-those usually connected witlf instructiopial -i\
tion. The new med{:m,‘the computer, was stil TE;

recent invention. ost people had hot worked direc
computers -and were not yet comfortable with them. Some felt L

‘" -threatened by them or were afraid of being replaced. "Others:' '™*
‘expected the new medium to he ‘a great cyre-all fof* many of )
their problems,. Another unusual circumstance was theat L o
lessons wére often used for instrudtion ‘as soon as they ‘were

finished so that instructors were uhable to familiari
) themselves with the lesson-®optent’ and. format before their '
- " _students b gan to use them (iUnless the instructors were ‘ %
themselves e authors of the lessons). - e
. . The way.in which the CBE system-was.introduced at an .
. institution affected staff &s.wellsas stp%%pts: “The extent

-

LN and the nature of public relations 'and ori ntation had L -
*+~  decided effect on.the acceptance, cooperatiion, and expecta- ' :
tions of- those associsted with the project. ' The. irMcidents. "
cited below-show,three'ﬁactqrs that engendered good will .

i . towarq> CBE- and instructer acceptapce and cooperation. . -

* ' Broadly, cateforized,  they are: (1);é2{81vementf¢2) famil~- -

4

 larity with CBE and/or, the CBE lessyfistand (3) volunteers~as
instructors. Desirable attitudes rfsulted when a deliberate
~ effort .was made 4o provide enough time Yor the ingkructor to,
work on the 'CBE system;%r to, take some méaningful-pprt in
the project, like critiquing lessons or aSsuming part of’the
computer's .responsibility for .ifisttuctional management. .
Conversely, other cases indicate that when teachers were not
-adequately familiar with the CBE system on -weré .insuffi-
ciently involved, Whey resisted using the CBE lessons and
did not make’an effort to integrate them into~their regulgr.
classroom-instruction. e o ) )
) Expectations coyld not always be'met as anticipated. i?,
In one-sueh instance the préject director blanned some , ;
~.alternativés ih project procedures which enabled the project -
to progtess even _ though fewer terminals were available. than
¥ had . been gnpicipamed. In other .instances; failure of the
» . g , director fo make cdntingency plans or to furnish explana- .
‘ tions for unfulfilled promises led to misunderstandings- and
‘ bad feelings. -~ o B ’ R
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1..'Instructor acceptance and 'cooperation , )
. e g . : : X .
/" e . - . . > : .
Case %‘1.? - Volunteers as cooperaylve 1nstrupﬂors e ‘
/ .

CBE tenmlnals were to, be placed in‘e prespecified
, ber of classes/urthln a’'large 1nst1tut10n The project
" ,#director had ‘to decide onTa plan for’ selectlng the limited:
number of instructors’ who would have terminals in their ,
.classroops. He d@c1ded to ask for volunteers. The instryc- y, ‘
tors proved to be’ cooperative throughout the grogect in '
'spite of "errors in éessons or other problems that arose.
Coopemation was good even among those teachers who knew that
termfhals would not*be available to them the foLlow1hg year.

. Case 2A1. 2 - Develdplng good w111 among instructors
g
At one site, as an expenlment, an entire course was . .
being rewritten to become self—paced * (Parallel CBE and
" - ron-CBE portions of the course jere o be developed simul- | : -
taneously ) It was an intricate patch ork of materials front -
. many media. -The CBE proje director had taught this course ,
and pregumbably kneWw the course instrudtors. Early in the
‘.t~pr03ect e decided ,that he and his staff should work very
hard to establiﬁh good re atlonshlps w1ty’the instructors X
‘and developers of non-CBE materials in .order to keep a '
natural animosjty from dgveloping. He lent the other group .
staff, gave, them all sighons, taught them to’ play CBE games,’
reviewed lessens betwe project and traditional staff, andg
paid, K what any unknowing cutsider would deem "unnecessary" - )’
attention to details that reduced "jealousy between groups.
.. He even went s r as to halt lesson palishing when CBE
lessons reachéd a level where they.were clearly superior_ to.
the conventdional materials. To have polished them more -
would not only have needlessly added to development time but
also might have fostered feelings. of jealousy in the devel-
oper3 of the materials using c¢onvéntional media. The result
was acceptance by the .conventional -staff, and relatively i,
smooth implementation. <

©

/

Case 2A1.3 - Giving instructors responsibilities
In oné large-curriculum project the director decided. to
put curriculum m#&nagement under computer control. That is, %
the computer kept a complete record for each student and on

that basis decided which lesson to present nhext.<* The
instructors were unfamiliar with the lessohs and with the
hardgare. Although they had the option of overriding the
computer and settink up their own sequence, they rarely
exercised it. Théy viewed the CBE materials as a separate
entity and not an integral part of the regular curriculum.

=Y




Epilog. In~subsequent yeags, the decisSion, was made to .
abdandon computer management and to give that_respon51b11ity'
to the instructors. By that time they-were more familiar

Moo with' foth the lessons and the system.. They had to-dpo much
more work, gliagnosing and ‘presoribing lessons. for each
studeqt. Howéver, it gave them-a sense:-of 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 lesséns were more appropriate and the

, . . \\teacher showed a vital ynterest and- partic1pated actively

Case 2A1.4 - Asking 1nstructors to cr1t1que lessons,

One grOUp of authors wantgz to’ evaluate their materlals
with .students from the target population.: They de01ded that
the instructors;would be more inclinéd’.to coopérate "if they
were involved 1n a meanipgful-way, so they dsked the ‘
1nstructors to rev1ew and critique the lessongs. At tHatu.
t1me'the lesson’s were still in a pr1m1t1ye state and had not
been carefully pretested Nevertheless, thrée of ‘the
instructors were positive in their reviews and used CBE .

. lessons with one or more of their class_§,/»pne instructor -
wrote a negatlve critique and decided not to use CBE at %11 .
. W . ., (}
2. Instructor reslstance : - = Y
: » . . ,
Case 2A2.1 -'Insufficient "hands on" experience *
In the first phase of the'development of a large
) curriculum project, lessons were developed.by the CBF staff
. who were not part of the .institution that would use them.
R The decisiop about the "educational level at Mhich to.write
! was made exclusively by the CBE staff. They also decided on
lesson'content. Instructors who’would use these materials: -
were solicited for some advice about lesson content and
general demonstrations were-given,-but ho provision was made
for "hands on" experience with the materials. This was
partly dme to the fact there was neither lead time nor a
backlog of lessons; lessons Were written and used 1mmedf4
ately. . Also systems limitations madgyit difficult to'obtain |,
time for instructors to try out the lesgons.'."One further
obstacle was that teachers had to go. to a special room to
use the terminals. As a result, most of the instructors
. treated the CBE-experience as a supplementary activity and
not as an integrated or important part of the currieulum.
‘They wanted to have little to do with it and’ resisted °
S becoming involved. ‘ . .o
Egilo When a special time was later set aside'fo?~them to
- scome tq try out the materials, only 1 out of 25 instructors’

) : . . *
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their nvenience. .

-

showedgyp even ghough time igr perusal was scheduled for -

Case. 2A2f2°-'Insufficient familfarity wfth‘lessons s

Vo .

‘Lessons in a given subJect were_develeoped and validated -
"with a particular, subject population amd wereé shown to be
effective. The\lefsons were - theg ‘of féred to another insti-
tution which haqbg similar student body. The institution
did arrange for reyview time-for any interested instructor.

“The départment chairman (who. was. very pdsitive toward the

materlel) scheduled encugh-time, so %hat members oﬁ;every
class could complete' all gppropriate ‘materials. However
because instructers and authors ,of the materials were busy,
no formal attempt was made to- 1nsure that instryctor$ at the
new site were aware- of the dqtalled content of the

‘materials:

ery few—qf the 1nstructors took the time to €xamine
the materials. Virtually no attempt was made to coordinate-
class instruction with the materials. "Most, instructors '
simply. sent their students to the CBE terminals at the
app01nted time as an indepéendent, act1v1ty Students -often
got instruction wia the CBE system for which they had no .
class preparg}fghf?br instruction that-duplicated earlier
class presentations Student, attitudes were extremely.hos-

tile since they saw.the PLATO 1®ssons as a'waste of- their
time. Instructor attitudes were only- sllghtly better.

Egllog Following tHe abOVe experiencé, an effonrt was made -

to involve instructors in the. revision of the original
materials. Although only minor revisions wgre in fact
carried out, most of the instructors viewed all materials
and part1c1patéd in making up a written guide for the
coordination -of the materxals w1th classroom adctivities.
Subsequent student and 1nstructor attitudés toward CBE and
the materials were above average for the institution,
although still lower than those at the site that flrst
developed the materlals / ,
)

<

Case' 2A2.3 - Insuffidient familiarity wigh CRE = " .

. .
Lessons were developed *at a curriculum center far use
at another institution. Since lessbns were u&ed by students
just as soon as: they we?e completed,tinstructors did not
have a chance to sée them ,first, and were, frequently too
busy to make time to view “them at-all. They were uncomfort-
able:with the CBF system and‘unfamlliar with the lesson
content. KN




_Epilog. Before the second year begap, the project director - y
made %

- .

ime available for the instructors to have. "hands on" ~.
experience before classes started. They felt.more at-ease:
with the lessons’ and this attitude was reflected in the
'students. Instructofs also .were able to help studedts who
were having difftculties. ’ i : o

. -

Case 2A2.4/ - Schism between, staffs : )

Y . .
AY one site the staff felt that _the entire curriculum ¢’ °

. needed to be made more retevant for the students and decided .-

. 1t should be revised. At. about thé same time funds. wer /

made available to get some CBE terminals. Without fufther e
c0nsu1£'ng the course instruetors, the course director
ini;égpld a project to develop an entirely,new cdUrkiculum
whi simultaneously initiating the first Use of CBE at the
Ainstitution. - . . ‘ ) =

He hired 12 staff members to_ write the new curriculum,
10 of them new people. The plan was to have the fitradi- .
tional" staff adapt-the content of their courses~to.the

needs of the CBE research project. They were expected to

IR

.isolatg all of their lectures that dealt with a specified

.topic; then . the content was to he given to the- CBE-staff for

lessofwriting. * 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 ST T
simultaneously Jearned the same material via CBE. This
entailed a consjiderable.ameunt of work for traditional
course instructors and they did not perceive CBE as a e

- benefit either to Yhe .course or themselves. : Furthermore SRR )

they saw.the CBE project 4s research that wquld never be .
implémented so they could just‘wait it out. They. had no
Mmotivation to cooperate and were slow in turning over lesson
materials for the CBE authors to use. They did'not come to -

the terminals,feither to try the lessons, to oberve the - -

_ Students or even just.to play on-line games. / ° L,

-

A further. source of f tion was the fact'thaﬁ,the-
traditibnal staff had recei¥ed preferential -treatment over
the other staff at the school. Because the traditional -~ .~
staff members were developing orig&pal study programs, they . .,
were exempt from some of the duties that instructors ih o - .
other parts of the scho6l were expected to perform. They .. .

were semewhat ego involved and maintained a "hands off" +° ° .

“ poljcy toward their lessons. They were hardworking, but-

- groups ' and between leaders and their staffs.,

often considered arrogant by other instructors: As-a ,

result, &hey were disinterested and professidngilly conde- .-
scending. No orie served as an interface.betwgen the two

staffs. To further complicate the matter/ chénnels of .
communication were inadequate between.the leaders of the two . - 1.

» . . -
-




. Case 2%?@1 - Who can use’ termlnals

't1ally than a§t1c1péte

" strators: saJd .that extnd effort was needed to coordlnate .

10 ' . . .

Egllog At éboht the t1me‘thls -project was eﬁdlng,‘the CBE

administrator approached staff in other ‘courses and offered’
them use of thes CBE: faclrltles In this instance, in con-

‘trast to the earlier ,ohe, ‘CRE was offered as a means of -
_feeting- the instructors’ perceived needs.'. They were moti-

vated to use the CBE system'to solve thélr training

7

problems. - . . : ' N 4

/ , r
3 Expectatlons and. consequent mlsunqerstandlngs -

.‘D

Staff members of one drganlzatlon were notified that.
they ,were tq receive a classroom of terminals. They were ‘not-
sure that they eould fully utilize the CBE termipals.

Rather than waltlng until the uncertalnty was resoived they
spread the word that t terminals would be coming and
invited suggestlons qﬁﬂﬁt their use in other departments,
Later they found that there was no exces’s of terminal avail-
ab111ty, sq they reneged and,restricted usage. The result
wWas antagonrsm throughout' the organ12at10n, and. members of.

other departmeatsywere reluctant to act as lesson reviewers

“or to, provide students:for lesson trials.

’
1 N - . 4

e bage 2A3.2 - Féwer terminals than-.promised,

. )' -’ﬁf_ . ¢
At ope site,.a_given number of terminals wer promlsed
to a, manufactuf@r s, delay, .fewer were-dellvergd ini-
Vj) Conseqently. the ratio.-of authors
3 to 1. Since the PLATd’termlnals

to terminals wa$ abou

wer¢ availablé 22 hours a day, the staff decided to resolve

the” prdklem by working in three.split shifts, Higher pay
was provided as an inceftive for night worki: aThe authors
clalmed that this system reduced tensions. But: the admini-

.staff. They reported some problems since the staff members
were not always under: supervision, gmd production standards
were not well .defined. Mor.eover, the split. shifts appar-
ently fostered‘cllqu1shness and d1v151on amcng the authors.

X

Case 2A§ 3,- Not as reliable as antlcipated

One 1nst1tut10n declded to get termlnals begause va11-
dated curriculum materidl:-was already available in a% area

.they really needed. Instructors were disappointed, however,
.because the system,was not. as- .rédliaple as had been antici=#

pated. Administrators decided. they had.begp "us d" by the
develppers for testing-hardware. The developer 3Znt

‘.per nnel to help solve. probiems, and in- service thor
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- 'traging for instructérs was promiseqd. Thisjicoupled with
the- fact that- extra fumrding.would b vailable if the CBE ' *
. sys}em was' used, led 't;}aﬁ improved titude on tHe part of "«
S the “administrators ‘as7weli®Pas the ‘teadhing 'staff. , - - .
- - . - . ? 1 e g
4 . . . el . ¢ . ) ‘_/ ‘ , . e
o Cgie-243.u - For whom CBE is usefur | "7,

9 L ®

“ . - . . oo . ‘o )
The presideﬁg'qf one institution say.uge;ofqthg CBE. + '
' ’system as a chance to’ get outside ‘funding and to.réaube - -
dependency on tenured teacHers, many, of whom'belonged ‘'to - -
. uniénsa. Therefore,, he décided to assign nonftenured. . .. - 4
. 7. tegchers the .task of bEcaming CBE+authors, It was also the:
- case that these individualg were, ify.charge -rémediation - -
. ., -for bpen-admissions.students.. ‘As Sirésultﬂ ngp?uétiqg;yia n~ )
CBE' Wwag perceiyed by tenured staffﬁqsga;chéap'treatmen for e
’ " the poorer,studerits and- as.a'means -of regucing 'the power!of’ ey
- the union by cutting ‘back on. theé :peed for tenured .teé% hers.
o They also'suégectéq‘that the "CBE "system was' used tonky ‘for ' - -
. .% minorities ard not af prestigious univdgsjities. 'Personsd.“ )
dssigned to aid" in establishing the-sife.were, unfamikfars, " 3

¥ - with CBE,anH*misseq the opb@ri?nit&fto,edrrect these ‘impresg- ¢

"~ sibns. (CBE was, in fact, uséd’ by. prestigious universitdes,’, -

. and this par'ticular implementation was an attempt % bring ~ T.s°
advanced-tgﬁhﬁobogy to schoqls withtfeﬁgh‘rgsqgrbes.)’Bh% '
because of Ythis false impréssion and the pglicdy -of Asing’ GBE
solely for.remediation,* sénior staff‘and members.of ‘prestige
départments avoided using CBE, Students assigned.to use‘CBE *

v " became identified'as "slow" ok "dumb™. |t ., . .o

.'.'

-

[ Py ' . W"“' .\'_n.‘ i H ', oy P
.. Bv Choice of proyjeot Director
. WU N 2 R A

PLATO. projects .varied widély .#n gdaly,. scope, and rate - :
-of development. Conséquently directors were chosen under T
qifferent ‘circumstances. _Some.were 1ndiviaudl_professqr$ .
- who initiated.and developed the projedt on their own- initia--
tive. They Tearnéd’ the TUTOR“brggrammingﬁlanghégq,:authérgd ;
lessons and generally explored the potential of the, PLATG - ° Ak
system. After they ga;hedﬁeXQé?iEncg ‘in many' facets of | - . ’
", lesson development, tHey’ expanded their staff *but continyed -
to be actiyely involved. Other projectd were intended toé - be
démoﬁstkaégons of use of the PLATO syS&tem. In-some doo
' instances the director was .chosen from among-the instkgctoﬁm
; authors who would use.the materials; in other ifistances- an
overall project ‘director’ was appointed to manage diverse
projects withip a given ihstitutdon. ‘Sugh ‘a director wa
: ; not always -available at the time a PLATQ project was esta-
. blished. | As might be'éxpected, overall lesson production ' . N
, was impeded and slgwed,in projects whichwere initiated ‘ o
without a.leader or_with a’témporary one. ) -
e B . N . - , » . v . .
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was no pool of ava1lable leadersh1p ‘in the field pe?

-

learn about instructional design and 411 about PLATO.
- In some instances the director expected, or was

'tor/app01nted a coordinatonsjo alleviate the problem.

: . © o
' 11. Ava1lab11rty .

’f.‘ - c._/ . . o
Casi 2B1.1 - Leaderless prQJect ¢ ‘ .

" power. . .
. o

Case 2B1.2 - Temporary adm1nistrator

A « o7 . .
<, ) L

—

" ’ . . . S

. .o En when such *a t1rqctor -was ava1lable, he somet1mes
. '.laqked he essential expertise. CBE was so new t there .

"dently. One member of the.group expected to, be appointed
leader-eventually. When a-project director flnally did .
arrive', several months later, .his efforts to-.organize and
1mplement a work plan were thwarted by[\hgiyidual members*

» 'who had vested interests in materials lalrdady developed and
in directions already taken. Productivity of the group
and much time.was spent in beh1nd the -scenes struggles

L Consequently the m&w directors were experts in penhaps One

] + .relevant field .su¢h as subject coq;eht .curficulum develop-
o ment, computer ‘programfhg, or -admihistration. As it turned~ .-
out the most successful leaders were those who weré ddntent -
-experts or curriculum developers and who took the time to

]

: expected to /carry on some other respons1b111tes in'addition
% manag1ng'the project Such individualg’ did not have times
o become adequately knowledgeable -about the work1ngs of the
PLATO system. Not only did they not have first-hand PLATO
5exper1ence themselves, they did not spend _enoydgh time
. . observ1ng the production process. ' Therefore, when manage-
oo ~ ment and ‘policy decisions pad to be made, they were neces-
: "sarily based or second-hand, or ‘sometimes+conflicting
reports. Many of these declslons were ill-advised and
resulted in staff dissension“and .fragmentation. One d1rec-‘

-

. was nqt{;uccessful because the coordinator was not given the-
- author1 y he needed to carry, out ‘his responsab1lit1es;

. , ‘ A new.CBE project was establ1shed but a d1rector could

b7 - -not be found. . The individual who was. responsible for

« . " ' - funding, but not for project outcomes, decided that it would
"be better to get something going. rather than wait “for'a.

R ,qual1f1ed leader-. Consequently he hired staff memberss

) v of them rejects ‘from other projegcts, and allowed them to
L“‘\k . Work autonamously. Each person developed lessons indepen-

7

some

-

&5:11 }

A project was tasked with implementing an experimental
cu??icuium ,requiring a variety of high-level coghibive and
affect1ve skills. The project was expected to last for three
years including “training of’ staff, developm&nt of CRE
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. was é fofmulate clear goals. The projects yltimately

Case ”B2.2 - Expertise iniinétrﬁgzibnél &bvelﬁbmgdt , . i

raudience and institution which was implementing CBF. ' The - \

-

-«
“

materials apd evaluation of their cost and:ihstruaxionél
gffectivendgé. It was difficult ‘to find a suitable indivj-
dual to oversee the curriculum development sihcé highly : )
technical expertise as well. as curriculum development skills .
were needed. . The curriculum developer Joined .the project

Six months "after its.beginnihg. -Meanyhile:a temporary '.” i

leader was in charge. He was faced with two alternatives.. L
ARghough not qualified, he could makewfundamental .decisions . Y
for the project whi¢h would allow it'to begin productive
work from the beginning. .Alternatively, she could postpone
these rdecisions until [the arrival of the curriculum dével~
soper.and allow the proljject's authors to dévelop lessons in,
vwhatgver areas-they felt might be useful to*the project. “He:

. selected the second altgrnative.- ‘

' The"lessops-uhich'UEhe,developed-in the six gonth
period before the eurrigculum developer. arrived ‘were for the

- most part unuseable; they Simply did not fit into his plan

for the project. .Urtimately thé project failed to meet its .
intermediate.and" findl production deadlines. The inability

to use ,all of the projeet's ‘time effectively was probably-
detrimental to its successful contlusion, Moreover, the

early loss of time forced a hasty and slifshod manner ‘of .
‘lesson,development in” attempts to meet the deddlines. . . ' .

. / ' .
2. Diverse qualificationg;of directors
Case 2B2.1 -"Content’ expert qtud}ed CBE . .
Ih at least four projects the director wasla-content
expert who' had teaching experience and/or had taken courses

. in instructional design but had no ‘experience with GBE.

Rether than begin staffing and rely on -experience with other .

media for setting project pélicies and goals, the new S

directpr spent one or more years learning the TUTOR language '
fficiently well to produde and test several alternative -, -~ ‘gf

types of instructional-approaches that might make full use

"of the.-médium. ° Yo

Therefore before hetbegén fuli'gtaffing he had a good ) .o
understanding of the alternatives in groject development and

‘

p?odu d large amounts of good material on—a tight schedule.

. This was so, even thohgh—'prqblgms sometimes arose in the e e

selection of an experienced-programming staff whose hiews

fit ih'with thosg of the director. . - ot

’

The- individual who was'chosen td-head ong project had ’ )
experience developing instructional matexials for the : ’ '

’ I3 . I"\‘ /"‘o\
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staff he chose had varied backgrounds Some were experi-
ericed téachers and others were subject matter experts. Only
one other person had experience developing instructiona
materials. The lessons producéd under his direation were .
for the most part éffective. 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 hlS site
was delayed, he-used the time to teach the basjcs of
instructional design to his staff and” planned for-sharing
terminals with a nearby élte .
Case 2B2.3 = Non-adaptgve appllcagion of expertise
/€

Thé project, leader was experienced in innovative cur-
riculum development, partlcularly for special subgroups of
students. He decided to transfer the old materials to CBE,
using. his same lessgns and ‘instructional strategles He did
not take into account the differences between CRE and class-u
room interactfons.-'Many of the lessons weke not suitable’
and students rebelled at doing them. Many lessons -had to be
scrapped or essentialiy rewritten. Considerable-time was )
wasted and tHe project fell behind its goals.

‘Case 2B2.4 -~ Superb- programmer : ' - '
{ hES . -
An adenlstrator app01nted a prdject head who was
experienced in 'a subject area related té that intended for

. CBE, but had no teaching experience with the target .

populatlon nor with-the exact,subjéct matter., .He was,
appdrently a hotshot in programming. The result was that he
directed the efforts of the project to developlng an exten-=
sive computer-managed 1nstruct10n capability. Insufficient
time was allocated to writing instructional material. There
was fot enough- time to produce s many lessons’as wete -
needed, and very little time was allowed for student trials.
Many*of the lessons that were produced turned out to. be . .
pnsui le for the intended students. '

L4 .

‘Case 252 5 - Expertlse "in administration - ..' .
In several xnstances, the progect ;hperv1sors were ’
administrators who had neither’ experience teaching-the
target population nor subject matter expertiSe. They fmade
the decision to discard ¢certain lesson based on their
Feactions that the lessons were too. "bgggng" or "too easy.
‘But the authors felt that the presentatXon was at an appro=
‘priate difficulty level for the students. They convigced
the d1rectors to allow.the lessons to run and to let the
data be used as a basis for decision. Data showed that
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, studentg, liked the lessons and also had & favorable |,
L .attitude. The lessons were retained and-.used'.
3. Part-time leaders. of large projects T 7: .

~
. .

Case 2B3.1 -'Too many duties °

-
4

An individual -was hired to be general 5upervi§£r of
several E projects and to be directly in charge eof one
of ‘them.®n addition, he ‘brought with him ffom 'his previous
position some continuing project%. He decided that' he needed
" s;time’.to learn to write lessons to ‘get a betterjfee%@ “for

~ what was involved. However he .could, not find time t@gg

' 'gpor _could he even find time ta-obsérve.students working at

the termipals., - In many cases he made ill-advised- decisions
anmd>judgments about what kinds 'of Yessbns would be success-
"ful. Staff members becaMme increasingly reluctant to agk for

“ his opinion on such things and worked independent. Even-
!h tually he* had almost{no time to devote to the CBE project.*
The: staff splintered“into factions andymorale was low. ~
‘ i - ‘ § ) ' [
Case- 2B3.2 - Coordinator, responsibil?&y without %dfhorify

In four different pn%ﬂects, the leadér ‘of the curri=~ °

do s@,=

banl

.

“culum group was also responsibie, for many other actifiti®s .-

and had no time to engage in day-to-day oper#tion of the
group.. He made policy decisiond which ¥ere’ in most cases,
méde_selely on the basis of reports rather than personal )
observation of the situation or the materials being devel- ,
oped. He appoiﬁteg a group coordinator_to give day-to-day

supervision.. The coordinator delegated assignments but was .

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 reporth

problems directly to him rather than work though the capr-
dinator. Decisions resulting from such conferences were *
‘often revealed to the group.before the coordinator learned’
of them or--had a chanceé to give counter arguments. ,The
.coordinator eventually became little more 4han an assistant’
to the projett leader. Daily operation of the group became
fractfonated since the group members would only follow
directiofs+of the overall, leader who was rarely present or
. ‘available. A good deal of group effort was spent. imy
- -~ "political"” iAfighting. There was no overall structure of °
s, ". framework for*ik%son develppment. The totality of lessons
: was not a coordinated whole, but fragmented pieces.
+-In some cases .the director received confliecting .
/. i'nformation. Since, he d1d not have time to verify stories,
he resolved the conflicts by counting the number of people
telling the seame s y. He then made decisions about,
., ,

’ . 8 N - hl [ 4 ' 1
.
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prOJect p011c1es on tyfs basis. Sometimes this resulted in
» the over-ruling of. unpgpglar suggestions that had been madg
by an experienced instructional designér- who was nomlnallﬁ

- responsible ‘for daweto-day operation of the group. The
s
group went leaderless, niorale fell, and productivity was
- almost nil. . ‘ ) - ..
i ‘ e, " . J . . N 1
. Epilog. " The entire group was reorganized under a new- .%

directer. Although the new director could only devote a

fraction of his_ time to admlnlsterlng the project, *mempers

of the gr6ﬁps had gained enough expdrience sq that' they were
', ~ able to work 1ndependent1y .Even so, deadlines were so hear .,
parts of the original productjion goals were reached and ’ «
overall quallty of Bhe/materrals was medlocre at- hest’

0

- C..staff Selectlon .

~

Nl , * v . ’
) S The effectlvenesa of each project. was sometxmes 1mpeded .
- and sometimes enhanced »hy. the way o whlch staff were
- selected and. trained. g

In order to. seléct’ a prOJect ‘taff the progect leader
needed to specify the qualificationy he was looking.for.
Early in the. development of PLATO pro4 ﬁts it was known that
successful*&esson authors were experienced in more than one
area,.such as lesson de51gn, sprecﬁ ‘matter,, and R .

all of these quallflcaﬁlons In addition there were no
forwal training programs+in the early years, so imdividuals
learned on their -own or prOJect d1rectors developed .their ’
own tgglnlqg in whatever way:they could. The.first formal
- ‘authar training program underwent severéT‘lteratlons,before
" it was evaluated AS successful three years after PLATO IV
.was implemented .(Francis, 1976). :
Directors were not ‘always free«to choose the entire

. staff. Sometimes individuals were carried over from a T
B previous project. Sometimes new staff° were hired simply '

C ok because they were available and fnterested at a proopitious

Lo time. Some staff were students who wanted to learn how'to

author PLATO lessons. DUOthers weré individuals with exper-
tise in perhaps just one *area like.programming or teaching
or instructional design. Still others were instructors: who
wére released from all or pérg 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 sufficierft qualifieations for
good authorimng. Instructors who had only lectured and had
not interacted with studentsfon an individual basis were.rot
adequately sensitive to the stydent's needs. They tended to
equate teaching with prﬁﬁenti and incorporated very. .little

‘

A o
€

by the tlmg the -groups. became produétive that®only minor ~ o

programming.  However’ there were very few people ground wlth o:( Ll~
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_ military authors. ‘

'1, Qua11f1cations

.1nteract10n in their lessohs. Skllled prog?ammers who had
no teaéhlng exper1ence produced lessons which were ineffec-
tive. " Retraining carry-over staff was-relatively unsuc-
cessful. A director who..dectded to retrain underqualified/
carry-over stiff later expressed some misgivings. Such
staff required greater than average consulting assistance
‘and many 0f the lessons_they produced Were poor. or unuse-
able. In another .incident authers who had previous-CBE
-experiencg were retralned ‘to use: the TUTOR language. Many

.. of .these atithors were unwilling to learn about the new apd.

more, sophlst;gated ,aspects of PLATO or to apply that know-
lédge .to producing PLATO lessons Instead they wrote mate-
rials patterned after the 1neff1c1ent lesson formats which.
"they had been required to .use previously. * v
N when instructors were given released time to write
lessons, they needed at 'least half-time release to be
effgctive. Persons with very limited amounts pof released,
time spent most of their time in "warm-up" or overhead °
,activities and. contributed little to a project. Even
‘half-time release was- not always effective. - The intent to
provide half-time for CBE was honest, but it could not
always be honered. : Teaching duties differ from CBE
responsibilites in the immediacy of the needs, deadlines,
_and payoffs. When the tdtal work ‘load became: excessive,
teachlng duties such as meeting a class, took precedence
over lesson writing. ' Consequently teaching sometimes toqk
more than the 50% time allotted.and CBE lesson writing
suffered accordingly. On the other hand, full-time release
was not always successful because the xnstructors became
olated from the other 1nstructors and from the problems of
e .students. . t

+ A decision spec1f1c to the m111tary env1ronment was &

whetner or not to employ civilian gtaff. The .decisien. to
‘choose both military and ‘civifian uthors worked out satis-
factorily. at 3 of the 4 sites observed. 'At the fourth site,
pay differentials for equ1valent wdrk* caused ap exodus of

. _il;
en!

Case 2C1.1 .- High turn-over subject matter experts

The director .at one site was not free to choose hlS own
pefsonnel. to author CBE'lessons. Most of .his staff were
subjegct matter experts ¢SME)on one-year assignments to a
training organiz#tjion. THe SMEs wefe trained in TUTOR, and
programmerb were hired to help them'develop lessons. The
progrdmmer’s were effective in hélping them, but the ratio of
1 programmer to 4 duthors was inadequate to meet the
authors' needs. The lessons prodgced were essentially like

hd Y -

¢
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LextEooks One frame after another, was anxextens%ve dLspla
of text. Very little 1pteractlon was 1ncorporat i’ the- ‘

léssons.’ cr o e

% N

-

Case 2C1.2 '- Teaching, experience A ‘ . . : A

. In another’project personnel had already developed use-" .
fful .lessons. A new director:armpived with some of his- former
staff memb&rs.. They had teaching, but not C experlence
They tried to make CBE fit old molds, ref‘u&to learn from

experience o6f existing staff. This.resulted.in bad relkh- o

.tionships between the 6ld and new staffs and ultlmately in C .
1neff1c1ent program implementation. . L _ s
Case 2Cl.3 - Uplversity,students.enroliedxin-CBchourse T RO

-

Students enrolled in a un1vers1ty course for the
.specific purpose of learning how .to write lessons on the
"PLATO system. . Since the- professor s department ‘had no funds
for developlng PCATO léssons, e decided-to~have the o -
students write lessons that ¢ ld be USed for a- beglnning
course in his subgect . T

lhe result was an exceedingly diverse set of 1ess0ns’bf
-varied quallty, depending on the abilities *and motivations .
.of the student author. Some lessons .contained grdss errors
in’ content. Staff members were able to”get lessons revised
for content accuracy, but it was«ofﬁen difficult if not ..
‘impoSsible to get the student. author. to make other kinds of. ., K
revisions, such as spelling, or more reasonable answer- foo.
judging. The first time the lessons were used for a regular
class, the CBE students indicated that’ they enjoyed using-
the‘PLATO system. However, they did not do as well as the . .
gthe non-CBE studéntseon exams.* The instructor ascribed e

this performance dlfference in part.to lesson inadequaties “ '

"an errors 4{1) - , ~ \\<~

Egllo The instructor subsequently dec1ded‘to revise the

lessons himself, at a cons1derab1e investment of time. - -
Classes that used the revised - versions then performed ) p
well as non-CBE students. o . ~

‘ ¢ - va, 4 .

Case 2C? 4§ - University studénts,~extracurrlcular act1V1ty

°Department funds were not available for developlng CBF
lessans.—Jhe, de01s1on was made to have student programmers
write _les8ons.’' The students seemed to learn the material

" they programmed themselves, but the lesSons 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 wrltten on his own time. »

26
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2. Special considéragtions. in military envigonments
- ‘' Case 2C2.] - Both miliiary\aﬁd civilian authors, ‘unsuc-

cessful .. s cr i

r [

. Y | . . . .

. At a military bgsé, the administrators were uncertain
whether civil service 8taff or military staff would make .-.
better authors. They. dicided to make a small research study.
of the issue and to select half theastaff for the project o
", from each and to study- the differer®es. later. The eciviliang,

v ’hgg comparatively precise job” descriptions and a ‘higher pay .

' scale than thejr military colleagues. ¢Mien the system was
"down", traditional course authors complained to the . . *
director that the CBE authors were just "sitting around.".So

N the®™director imposed demeaning clerical .and janitorial work
on the CBE staff group during down time.- The civilimns were
.able to point to their job descriptions and, thus escape--

~gdoubling the "nasty" work for the military personnel. This,

mbined with-their lower pay, .created a substantial morale \\‘ '

. proglem for the military authors. Many left or tried to ‘

leave before the project's end--thereby causing subs§antial’
. problems and delays while new staff were identified and
trained. .. ’ . T :

3
-

Case 2C2.2 - Both military and civilian authors, successful
' At two other military Edtes} civil service and militarf
pgrsonnel‘workedwtogether without major problems. There
. were apparently small- differences in pay gnd virtually no
. differencesbin duties or responsibilities.
N t

b Case 202.3 - Allmilitary authors; personnel changeg'

One military”project was acquainted with the situation
- deseribed in Case 2C2.1.- - So they decided to have an all
military staff. Most of ‘the selected staff were officers,
o « and thus they did not'encounter the problem “of demeaning
‘Q =janitorial duties being foisted oh them, as at the other
R .site. Obviously nd thilitary-vs.-civilian .problems arose. . °
However, this project had to-dedl with the severe problems
which any group whicly includes military personnel must be v
prepated towaccept. hat is, promotions and reassjignment' of
.personnel forcgg reorganizations of the CBE project, with ,
. ~tie -attendant Ygss of\efficiency. .

o . ) . R S 4
Case 2C2.4 - All/niili¢ary authors, problal%due to rank:
by

- i

tive) institution -

At-a military site, xhé'externalugup
encouranged the director to include instructional designers

. © and evaluators as -part of the lesson development group. = *' ¢ 45
» - ... S ' ) N . o
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« - * N . Y / . * . q e 4 .
B , . ‘ . - R M R ’ ‘\s'\.A : Y
: 7 . . 0 s
t 2‘77 - Y D -




i ' ) 3

Consequently, an experienced lesson designer was ass gned to
assist the CBE authors. He held a lower military rardk than
the authors. Even though he was very.competent, and the
authors would have' written better-lessons 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 Tase 3A3 1 bglow.. .

3. Carry-over staff from antecedent projeéts

-

Case 2C3 1, - Retra1n1ng~ex1st1ng staff to be authors
. One prOJect was set’ up 4ur1ng a perlodeof tight organi-
¢ zational funding and a shortage of local manpower. There
were no funds to hire new staffs and the existing pool of
unassigfed personnel from which to staff the project did not
cantain 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 bé held open so that.better qualifled
staff might later be added.
.The director decided tht slow producers would be pref-
erable to understaffing the prOJect and‘hence fil¥Yed all
his positions .
- The shortcomings of the staff farced the director to
rev1se,his management of the project. He devised'a team-
.oriented approach so that the weaker "agthors could serve
mainly as.subject matter experts. One person was emoved
tireky from programming/subject-matter duties. a givan
..clerical/editorial responsibilities until his position could

) S 4

Egilog At e later. time, *he director and his assistant .
_ expressed sBme misgivings about the decision. The under- °
qualified 'staff 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 the:fact that somé of the staff were
well-known in the institution probably enhanced the accep-
tance, ‘of the materlals.

‘“be terminated.

«Case 2C3. 2 - Failure to adapt to new features - .° ‘
Some members of the staff at one: site had usea another
CBE system. They often tried ta force their PLATO. lessons
into' old molds and were reluctant to use more sophisticated
and powerful techniques on a new system. For example, they
did not use the data-keeping featur®s of the PLATO system
but rather devised cumbersome, less informative, but - .
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familiar routipes similar to those‘which been used on : y
their previous system. Some staff had bgen editors of
programmed text. Initially they att ted to use CBE '‘as a
programmed text ignoring the possibflity of using-feedback.
The\lessonS\ were boring and ineffective. <0

4.7 staff from within, released full-timeq

. Case 2C4.1 - Isolgtioh from other instructors

¥ a

N

Instructors at a college were given full-time for
production of materials and complg}e freedom in setiing
.objectives although they had no prior experience in either
instructional design or CBE. Although théy 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 inrﬁcheduling'trial'use of their maSFrials by stu-
dents. n one instance, a person produced no material at
- all during’a year of released time and left the school f8r
another position near thevend of the period. -
. s ’
Case 2C4.2' -» Isolation from students

- Regular instructors were released to be CBE authors but
they Qad almost no ‘experience in any aspect of CBE. They
tended to 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 s
distant future.

~

: ..Case 2C4.3 - Militaty setting, .isolation . >

"A number of 'instructors at a-site were chosen to become’
CBE authors. 'They tended. to be the younger and better edu-
cated of’ the group. Those who were not picked thought that
the CBE people were -somewhat of afh "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 lessdns they produced were of- varidble
quality. This situation, Qoupled with administrative pro- ,

blems, the.small flow-of students, and the fact that there -
# _were no real'problems teaching the course in-the traditional
way, resulted in .little use' of 'the #essons. .

At another site with a,n%arly-identjcal situation, one
- of ghe authors, making an exilt interview, stated.he felt-.

"that’one author working full-time would produce less than

two authers working half-time, %md' that the latter.would .

better bé able to relate the lessonsS to the student audience
¢ and to smoothly- implement ‘theé lessons. ‘ 1

. - . '
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’ 5. Staff from within, releasdd part-time ) )
o N - ? - . -
. * Case 2C5.1 - lo CBE experiehce

ué] college level courses ‘instructors with no prfmﬂz
instructional desigyg or CBE experlence produced little mate~
rial during an initial year of 50%-releasgd time.  But they
were able to test those materials within their own eourses

and develop effective instructional. approaches which led to
production of substantlal amounts of. materaal in later

years. _ :
- \ £ *

/L " Case, 2G5,2 - CBE experience ’

In three cbllege level courses,--instructors who had
spent two- or_more yeafs.developing CBE materials on their
own ‘time were given half-time release td consolidate and

"supplemerit materials already produced. Productivity was
quite high in two cases and in all cases/the released.time ,
resulted in ‘substantial ‘additions to the amount of material
available to.the.departments involved.

.

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

‘Wiw

Regular instructors were released*1/4 time to, develop
instructional materials for CBE. That was not enough time
for thém to write lessons. The best they could' do was
review lessons that others had twritten and somgetimes they
? could do little of that » Almoet nothing usefud was accom-

| pllshedz -
\ In ope instance a person Wwith 1/6 released time
reported that he felt that he had made no contribution at
all to the project. This view-was shared by other members
of the profect who felt _that the efforts in attempting to
train him had wasted limited resources. . Attempts: to avoid ,
this problem resulted in a range of released times tried by

g a number of projects. i : . ' ..
\ ' N ’ ., . ° »
‘ ¢ D. 'Plann®hg the Project .

- " 'i -

In order to schedule CBE lesson prdductlon, project .
directors needed infqrmatlen on which to base plang. The
only data that were initially available were based on a
special group of highly-experienced workers. Théir data N
were cited in responge_ stions from directors of new
projects, but the fact that t e. data were, for eXperienced
workers was often not communicted effectively. FEven aftér
more completeg data became ava
production time for one”ho of . student contact time (valid
for one set of very proficient autho(ii\were cited rather

\'{t\‘ N

e e o

able, figures of 30 hours of %:&



than figures of 'several hundred *; per contact hour
(valid for new authors dur;n the fi¥st year). Conse-
quently, planning for’ productlon, when done at all, was v
ofteft predicated-on production rates that were 1mp0551ble
and unrealistic for the untralned workers ava11able to new
projects.

Some directors made overambltlous plans, whlch led to
failure to meet<deadlines. In cases where no contingencies
had been plggned and deadlines could not be met, the deci-

" sions of ‘pr Ject directors:varied from Just 601ny the best

¢

they could under , thé circumstances to giving up lesson .

wrltlng entirely. and writing routers for manaplng lessons

which had been written by others. . )
Administrative organizations of the prOJects also'

yaried considerably. Some projects, particularly #n the:

military, brought together a number of individ s to pro-
duce a fixed number of lessons in a given leng of. {i
Directors tended to underestimate the time that would be
needed and some also failed t3 arrange for contingencies in,
case they would- Be unable to meet their goals. The suc-"'
cessful projects were the ones which were planned so that.
lessonchould be effectively used even if goals were“not
completely met.: \

Some. prOJects evolved. gradually, with a szngle indivi--
dua}.first gaining experience writing inddvidud
and later on asgembling more staff members and cr
curriculum.- Many of fhese were .highly successf:

Another administrative question that had %o be, *
addressed by a CBE project director was how mue plannlng to
do ahead, and hdw much to leave open and subject to the
dlscretlon of the author. This was particularly relevant
for pro;ects that used the PLATO system, where it was'a
simple matter to "compose”" and/or revise lessons .at the
terminal. The system does not. cohstrain the less
developer to make, long range commitments to, a flxé//plan
which will be difficult to chafige at a later time. Early "
pojects varied from detailed planning to some general
planiing with just a few details prespecified, to almost
complete improvisation. The twop extremes were Fpparently
the least productive in the long.run. )

The selection of appropriate media ‘was an importanto
consideration in project development. CBF is not. always the
most suitabie medium for all ¥nstruection.. When project-

prOJecbs

d1rectorsﬂ5sed PLATO instruction, exc‘lusively without consid-,

ering the appropriateness of such” use, the CBE lessons were
frequently ineffectlve;/b’rlng, and-not cosy effective.

LW
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» Case 2D1.1 = Working from thejendmof coursé.to’beginning

At omne mtligggy/51te; plans were “drawn up even before-
training was be in the programmlng .language. Since.a RN
standard course of 1nstruct!on was already in use, the task

Of the project was to ‘develWp paralleliyCBE 'imstruction, The

decision ‘was ‘made to write the last Iesson,of the. course
first and then cantinue to write 1n "the reverde order in

. g;ch.the lessond woyld be used. Several advantages

ulted The .student did dot have,to wait for-a lesson .
untlf thetwhole course was ready, He simply “worked in” the
standard mode until he reached the point. where. the CBE
lesSons were ready, and then continued with them until the
end.’ THere were other- agvantages to this plan. The first

“CBE‘lesson the student ‘encounters ‘sets his attitude toward

the medfum. 8ince the aythor's flrst\laééoqs are apt to be
his - werst it~is best if if they are not’ the. first CBE
lessons. the student encounters. 'In the ‘plan under discus-

'slon,‘the student did not’.encounter the autheor's first Mes-
" sons until E?e end, by whlch “time he was hopefully tolerant

of its shortéomings and more adapted to the medium.

. .Finar$y, evaluvation’ was p0551b1e even though not all of the
- lessons orlglnally planned were completed.

Case 2D17 2 -.Fixgd number of hours, no cont1ngenc1es
N o~ L.

Some projects were glven Some latitude in setting the1r
own goals. Thus, they'were free to set goals in terms of
tQpics to be covered or in terms of student contact MHours
they would.: prov1de . .

" In ‘two instances, 1nexper1enced prOJect directors set
goals far Beyond the resourdes.of their groups and failed to
make any attempt to provide alternative goals should the
planned ones prove ;mp0331ble Despife continued slippage .

_of deadlines, the planned goals were malntaingd-until final

deadlines were so close that it was obvious to all that
there was a real chante for total failure of the projects.
As a last-minute alternatlve, all attempts at lesson prod-
uction were abandoned and lessons written by ,other groups:
were adopted (despite: the fact that many of these materials
had been regarded with contempt a few monthks earlier)
Ultimately, the-adopted materials were arranged in 1-

".document'ed - packages,that were accesse y specially designeq

routers. While the’final "product'’ as a reasonable outcome
of the project, it would probably have been of far higher:
quality had thgloriginal goal been altered much rearlier.

,
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gCase 2D1 3 - Inappropr1ate bas1s for prdduct1onA¢ch+dule Sk

The dec1s1on was made to deuelop lessqns which|would
supply a Specified numger of student contact houwrs. ans’’
were erroneously based on planning guidelines wh1ch-apgl1ed
to exper1enced rather than the: inex erienced author .
employed on this project. As a result, the director grossly
_ underestimated production time requ1rements He further "

.- " failed®o provide .altermative plans should the ori inal‘ 3
’ 'goals prove impossible for any reason. When it bgcame -k
.,obyious. that the orng1na1 goals were-umattainable, th were
substant1all% scaled .down (and. contingency plans were mad
for future problems). This alteration of.plans underibre -
- sure of potential-.failure (rather than as part of a.planne
sequence of alternative goals) was demoralizing te all par
ticipants of the project and tended to ead project direc-
tors to engage in "cover-up" and .bl -shifting tactics .
rather than in activities directed t ard 1mproving 1nstruc¥ \
tiofal quality. - \ e

L4
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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- cT
tiveness: This v1rtually eliminated the possibility- of a., . ‘
"partial"- success, since unless all the lessons were com-
. pleted there could be no project evaluation? When, it became ~ \f
- . . apparent that all of the lessons would not be completed by
the deadline, the entire project was scrapped, pfficially
for ather -reasons. However, the impending failure tb -
complete the lessons was a major contr1buting factor.
. . ]
Case 2D1.5 -'Incorporate lessons as they become available
In at least three prOJects,athe production goals were
sgec1fied in terms of lesspns covering particular subject
matter topics... At first the project director was the only
author. As soon as lessons were "finished" they were incor=-
. porated into courses in appropriate ‘places. Eventually,
the direector added some staff members. Although completion. .
deadlines were not strictly pre-specifieY, production R U
progressed 'well. This was possible because the directors
, - themselves. were competent, highly motivated authors who.
stayed in constant contact with: their staffe They set
realistic goals but in-an informal,' flexible setting.

.
.
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2.-Prespecification of all routing =~ - N -
&Ease 2D2 1= Isolation of instructor from CBE ) 7 )
Curpiculum materials were writter¥at a development cen-
. ter for /impglementation elsewhere. The project director had

the alternatives of making the program completely self-.
contained or requiring instructor intervention. ' He chose
‘the Tormer. He therefore decided that the entire curriculum
had to be mapped out before any sStudent trials were-
,attempted. This’” included writing every obJjective and
rout1ng contlngé;cy Since the full weight of instruction K
fell on the CBE ﬁaterlals, ‘great deal of time had to be-
spent by the -staff in alt:;jng and maintaining the elaborate
routing and branching stryctures. .They did not have time™to
revise the lessons themselves or to add new “ones uhere
necessary. Since the lessons had m1n1mal pretesting with
stu&bnts, thdy often needed a good deal of revision.if they
were to be effective. 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 to’ find
solutions themselves, but rather called on the CBE staff.
‘Furthermore, they felt frustrated because the lessons were
not meeting the needs of the studenrts, and thére-was noth1ng
-  they could do about it. .o

.

o

tpilog. The ;outer was scrapped and a new one was written.
This one made it the teacher's duty to select' lessons for
thes students. The ‘task for the teacher was made as.simple
as possible. Although\this made some extra work for the
teachers, they became

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 2$oblems themselves. The -
“instructors’' calls for help from th¢ CBE st

noticeably, and it‘became possible for the (BE staff te
concentrate more on improving the instructiibnal quality of

the paterials.
. , N L[]
)’;4/{§1lure to define goals . _

Case 2D3.1.- No clear goals

decreased

-

*

At one site, authority for.decisions on project’ goals 7
was divided between two groups. It took four months to get .
approval of an initial set of plans. During that time the
" o Sstudent population changed. Moreover, the plans turped out .
to be impractical due to lack of experience with CBE at the
time they were. written. New plaﬁs had-to be.formulated. A
major obstacle to approval was a conflict in the goals of

. ' .
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the two groups. One was interested in Seeing CBE deliver .

- instructian; the other was .research oriented. The project
thus went along without clear objectives. Lack of decisive~

. ness resulted in frequent changé&'oﬁ plans.  For all practi-
cai purposes, every time a plan was changed, the progress in
the previous-period was cancelled. .The net effect was very’
limited progresg/Nfor the project. ) toor '

4. Media selecpioﬁ / ~
"Case 2D4.1 - Failure to be selective
> At several*§ites the project directers assumed that .

since CBE was to be used, it had to be done to the exclusion
of* other media or had te be incorporated somehow.whether
feasible orjnot. At one site, the most effective medium for
#3 task was Jideotape,;-so tMe project director décided to use
PLATO by® having it .control the videotape. 1In another ‘e O
& _ instance, an author suggested that a particular leSson be,
presented as a handeut, but the project director decreed
all lessons must be in CBE. The result was a Lesson that

was boring and costly. - ’ .
[ ‘ ' .

.
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- _ PROJECT PEVELDPHMENT

R A. Director's Role - o
9 . & . . . “ ) ‘A
1 . B . . . .

' *As PLA1O projects .evolved, some continued under the
‘leadership of the initiator. Others underwegt ®6ne or morge
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 lesssons ‘were’ belng written in

. several subject areas. Each group had its qwn project

leader and all such prOJects were under the supervision of a
higher level administrator. sone- cases the top level

. director.was also the director- éf one of the Sup-prOJects, .

) . in others he was'essentially a co &rdlnator and administrator
‘in management rather, than in’ currtculum development. :

. o .. Unfortunately, roles and domains of author1ty ‘were not
always prespecified in these mylti-level author1ty groups.
Leaders at the same or paratlel levels of authority could
and sometimes did intrude on the projects of othars, giving .

T . confl1ct1ng d1rect1ve§ When this .happened, staff were
confused and progress was hampered. .

- As noted above,,6 leaders who chose to be in constant
contact with projegc i were a positive force in successful ) v
rdevélopment and cou often prex®nt problems from ).

developing. - -

/ Prdject progress was sometimés” slowed -due &£o a change .

_of directors. 1In at least two cases, this.happened because -

N the newvdi tor .ignored the accumulated knowledge of his:

predecesso nd started from Scratch. .

- A sp§§1al problem in the military situatdon arose when, e,
promotionsg’raised a staff member'to a rank'above that of the ‘
~ ' -project director. The new senior officder assumed responsi-

bility according to military code, and the structure, roles,
, and responsibilities prédviously set up,were left in .
(" disarray

4 ' > ) . ‘:
“ , 1, ¥eeping in touch .. : . . .
- ] ‘ e ,
) Case 3A1.1 - Positive result of support . R . ! u
' At one large institution, CBE lessons.were being devels . ..

oped in several departments. The top. adminiistrator, who had
S overall responsibility for the indivbdual proJects, chose . .
staff for each'“project  and kept ‘in personal contact with the ! ~ ~.
staff and projects. This was a major factor in helping him
. develop a viableuCBF group in at least one department. :

- .
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Case 3A1.2 - Infrusion \ T . ) ‘

[ 4
.

A number .of projects were hemdquartered at a-curriculam '~
‘ development center. Authots worked in-proximity to those- .
‘ from other groups as well,a§‘their own.” A high-ranking ~ .
. member of-the cenfer staff took 2 well-intentioned intékest‘ . T
',. in projects for which he had no responsipility and made-. :
- «~ » suggestions which were interpreted as orderg and* which
». sSometimes conflicted with those of the real. leader. The v !
" result was confusjien on the part of project members, divi-'
o sive power struggles in whic¢ch staff members pitted the word °

*

S e . of one leader against that of the other, and lower produc-
g Cotivity. ‘ . " - . .
a 2. Effect of changing difectorg;/’ ' B

- Case 3A2.1 - Reinventing the wheely, . .
, " . \ . " .
“In two cases, after the project had been.under way for
d year or more, the director left And a new one was - :
appointed. . When the new director arrived, He began the
project anew, as if nothing had been done previously. He
was:not interested in learning from or building on previous
, © experience. -Often these new directors brought in their - °
own staf{ at better pay than the former staff even though
the new stafif was inexperiented in the skills needed for CBE
.+ design and required training by the old staff. Morale and
praductivity of the old staff fell, many mistakes were
- " repeated, and time was wasted. v oo.

-

-
' rd

3. Military role conflict e
Case 3A3.1 - Militéry role conflict \ C o
I'ne director of a GBE project’at a mil?tary site.was

chosen for his background and experience in administration.
He was hired early in the project.before other’staff were

present. Hé designed a 3tructure, established roles, and .
- began the project. Several months later, one of' the staff
. members, an guthor, was promoted (on the basis of previous

service) to a higher rank than that of the project director.
As the ranking officer, miljtary code held him responsible. -
for the operation. Role distinctierns hecame confused as the '
. Tines -of duthority were rearranged. . Personality differences
- between the two leaders_added to thagstress.» The original
4eader wdd greatly liked and respect d* by the staff while
. the new, ranking leader was disliked. The,continuiné pre-
sence 'of the former director on the project alsd added to
the confusion of some staff members. . . -
' 4 . . M )

~
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Case 3A3.2 - Non-supportive aid
. N . - L A

One consultant who was a good programmet .and who had
done most of his ‘consulting with persons i erested—in com-

puters rather than instructional design was highly critical

of anyoné who did not readily grasp the CBP l'anguage.’ One
trainee who ultimately turned out to be a very effective

-instructional designer was ready to quit after, being to}d
" that he would "never be a good authqr" By this consultant.,

A more supportive,  consultant who was more oriente towdrd

instructional design was able to -salvage the sittiation at

the last minute.

-

B. Staff ‘Considerations’

The software' staff for PLATO IV declined to make

available a printed manual, about the TUTOR language. Such a

document had been prepared for PLATO' III. However, since
the gystem 'was continually evolving and changing, the manual

. soon became incomplete and parts of it became obsolete. A

v

hard’copy manual for PLATO IV would have had the same
shortcomings,’. It was precisely ‘these two factors, the

' -evolutionary nature of -the programming langyage and the lack

of a_pkinted‘panual, that made learning TUTOR particularly
problematical for pew authors. Consequently a strong -sup-

portive environment was important and contributed heavily to *

the progress of successful ‘authors.. Many of the best* . °
authors yere tr#ined in an apprenticeship-type relationship’

.with experienced- authors. Other projects found that author

productivity was imprdved when,the services of an on-sites

consultant wete available. In several incidents, where

wopul'd-be authors made slow or little progress, part of §he
difficulty could be traced to the lack of psychological ,
support. .They werg expected to learn authoring by them- .
selves without thefregular guidance or consulting services
of an experienced individual.. @ . .

Some projects were organized to include lesson . -
designer-programmer teams. When the,programmeérs were

‘students, hired on an hourly basis, personnel turnoyer 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 a%s a job with top priority
over other activities. Ope other factor that fostered’ ]
smooth relationships was the decision that 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 *®

“i?gf'his,prévious work was wasted because total rewritgs were

arely neécessary.
. ! ‘. - N
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1. The need for a supportive environment

Case 3B1.1 - Apprenticeship relation&hip "
In two subject’ areas, project directots initigily'
developed.their own CBE lessons. After these lessons were
. 1in use students, the directorsrhired additional personnel
~ © + to write lessons., ' They did not provideé 'a formal training -
course. Instead, the new authors reviewed many of the
existing lessons to get some concept of the scope of the
TEssons and the capability of the CBE system. Then they
learned. the ‘TUTOR language on their own. /hen they began
writing their lessons, they worked ‘in an- gpprenticeship °
- ' relationship with the director and other experienced -
S ‘authors. The new"staff member could rely on his mentor as
< someone who really understood the complexities of CBE
authoriing. and who was supportive gf”ﬁ?E%her trial-and-error
efforts as well as‘initial successes and Yailures. This
-kind of relationship was a positive factor for the author's
morale and productivity. . - ’

-

) ‘ Case 3Bi.2 - Senior progr#hmer és_part-time consultant
In several groﬁps a senior programmer wa; 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-
tiony the experienced person .could guide the new author by -
_indicating which parts of the language to learn immediately
42nd which to leave for a future ‘time. . . v
i l~ - I'd e . i
Case 3B1.3 - Different roles of consultants. " .,

o »”

- '?f/ " One project maneger decidéd that his group- needed the

services of an .on-site programming consultant, so he hired
"one. The authors were glad to have this help and lesson
development progressed  well. However, the manager. expected ™
the consultant to also serve asa monitor to 'improve lesson -
quality . The manager was~disaﬂ§ointed that the consultant
did not .assume, this '‘additional responsibility.
- At another time, a member of the CERL staff provided
) part-time consulting\services. He worked at a personal,
rather- than at a group lével. This-was 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 bpinions and * ..
. advice were used .as the basis for the struggles for leader=-
7 ship. When a fifal management struetupe wa established,
L . the consultant was expelled bécause of the rception that
his role and influencexwe€¥e disruptive. , A

A “
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. Ca;e 3B1.4 - MNo programmer consu]tant ,

. A site director obtalned four PLATO term@q@ls\because ‘
he wanted to provide agcess for hoth staff members,and - <
studen&e. He verbally encouraged use of the med1Um, but , q’x
decided to save money by not hiring anybody with the speci- Sﬁﬁﬁ
fic respon51b111ty of prov1d1ny programmlng service and
assistance in learning abodt the system. The result was a “
very limited development. of expertise at the site. 1) The
staff who ‘were’ u51ng the PLATO system had little free time
' and felt no responsibility or incldnation t& progran for '
others. 2) The undergraduabe programmers had little feel -
i for teaching, little time availahle’ for: h1re, and hlgh turn- -
‘ " over. As a consequence, at least'one mini-course slated for
implementation on the PLATO system was Rut on .other media | -
L gl because no dependable, rapid programming aid uas avallanLﬁ.
The CBE center was used rather casually for learnlng how to
use another_  language and for recreation. At was used for R .
actual CBE tralnlng by, those few 1nstructors who had wrltten .
lessons or who khew how to access materials wrltten hy . .
others! -

’

L
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. \J;0 "aCase 3B1.5v-“Insuffic}ent references and no training program ° PR
. R . - 4 ’.
. . Shortly after the implementation of the PLATO IV
. system, several educatiomal .institutions sent full-time Ca .
" ' instructors -to CFRL to learn the, TUTOR language and to wagte
lessohs. No formal training pnopram was available, nor , .
L‘ any prlnted material available for reference. At that , L
s L \lee there was also a shortage of terminals, sogt AT
) trainees could not always get one wher they needed Tt. _They . ;
had* to share fac111t1es with experienced authorg who ‘often s
) gave them personal help but also sometimes\left Vhe':trainees.- d’
with the .feelipg that ,they were 1ntru61ng Becauée ‘the ]
staff at CERL djd nof yet understand the nepd to preVide -
training and consulting suppor{,fbr outsidgrs.who were %
.- novices, they largely ignored this ﬂroup would-be . . - .
authors.” The .person. who 'was igne give Ehis .support - .
had other full-time Huties a ﬁuld devote, the i
needed to #each them. . Some docJment dn of the lahgt@ge
was available on line, but it was intended to be- used as a
reference for experienced duthors.: It did *not fulfi 1 the
° needs of these beginning authors. They felt pnowlng frus-
. tration at seeing things that they wanted to program but
were unablé to. The result was th®t at the end of the" year
s 1ittle useable materlal had been' produced and these indivi- «

-duals were dlsmayed at how long it took to prepare lessons. .
L ] &

. .
. . ¥ L .
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1;6%? 2. Legson designer,. programmer relatiqnshﬁm& v
*
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a . -
) Case 3B2ﬂ1\;(lg;5eq6§te pre~planning by designer oy ‘
- . . < . ‘ "
P The 1;aders of one project were experienced in CBE les-
son design’, subject ter, amd. teaching the target ,popula- -.
-~ ~tion. When they decifed to use the team approach to Yesson '~
"development and .hirge programmers, they made inqoirieés gbout
" potential problemsPn this arrangehent.' One of the most’
- .commonly cited was 9‘fac§'that‘some 'lesson de¢signers: -

- -assign€d a task to'a prégrammer without "enocugh" careful.
consideration. After the programmer had invested a consi-.
derable.apount of time prepgaring thejlgsson the designer

v wapld frequently decide t wgsn't what he wanted after =

. -all, and would 'scrap the sson for another plan, This_was.'av‘

bad for .moralej programmers felt their time Ha en wasted. -
. ~This director -therefore mad€ it a policy to try not to )
¢ assign a lesson for programming uh il it was carefully
) thought out. Sometimes the lesson designer did a few dis- .
gf_ " plays first to see what it would look like or to demematrate
( 1 what he wanted. the result was that lessons-were seldom
discarded and the programers.did not; feel they were wasting'
. time. * On the Trare occasibns when' the lesson was,not suc-
¢essful during student -trials/®and had to he revised consid-
. erably, the programmers understood and moérale did not ¢
. ' ‘deteriorate. ‘ . - .‘f' ~ ' c
N . 1 .

fase 3R2.2 - Professional partrtime programmers /;H/Q -
On¥ group hired student programmers on.anab':rly basis. .

. They found ‘Mat this was hot satisfactory because there, was

‘. a high turnour‘ n/personnel.: *THis-meant considerable time

had to bé sp t,qrienting:dew’pgpple to the particul¥r plans .
and conventions f -thei¥ project. Moréover, stydents. who

- worked less than-half time sometimes foun®they |did not have

- *’enough time to fulfill -all of the comfitments tfey had hade. .
Studies and othefrTactivities “took priority ovédy their pro- °
gramming ‘job. The decisioh was made to hire Yprofessional™

© ,programmers: that is, people who considered this work as a

Py L3N

." Job, and who calfld devotesat least half time, tevit, but

-

s

.preferabl ime. They-stayed with the project longer =
and were more prxductive. - S —
S . . L
) 3. Plfflgulty §93P ;ng.?o CBE. ° s & ‘ "
S nos. (Case IR3.1 - CRE difféne,t.frqm‘cIassr;:;\\ ot . .
. ae ) « .- . - l- e’ ag
. . _ New authors who hép/cbns;derable glassroom’eiperience .
- found it difficult to adjust to CRE, THey tried, to model = ',
v - thely CBE lessons on instructien presented in the classroom._
v N :- . » . " ’l :: 1 . ‘ © . : ~ " .
’o.‘. . .‘ . . - . -‘ 4
,.\“, r'd : . ..:4. . ’ .
v N . . \ ,
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-~ . They failed to take into account the d1fferencesabetween . .
these two modes. - . ¢

.

In the classroom these 1nstructors used the dLs very
p oach to 1earn1ng iding the students by-aski perti=
. » questlons ~-Alth&ugh. some of the students could rot
e& answer the questlons themselves, the brlghter students did.
« Thus. the teacher did no ave to provide, the answers because -
. . classroom‘lnteractlon nabléd thé slower -students to Iearn ° T
/ "= :  from‘faster ones. If-the CBE lessons, however, .all of* the ,
A interaction was ajgweenvstudent and lesson. Therefore, more | S
) sson guidance w#® necessary-in.using the CBE system than
o ) in ‘the classroom. Confiiderable time was wasted writing
unsuccessful lessons wilich provided inadequate guidance "and
feedback for the studénts. MWhen: the authors observed, . v
student trials, they found th stud nts o] y,rebellious”
"The authors, decided’ to re¥ise the. 1%ssons ey provided .
. ¢ .more expllcjt 1nstr$ctlons and adapted t heel ficMty, level’ {
4 > to ‘the needs of the students. 9 o . . -'

2z ) . - . -~

v e

4., Arrival of staff - . . . .
v ) e - . . o . .
a . Case ‘3B4.1 - Stgggered arr1Val - : : CoSee
A in preparlng for a.large project- oriented development - » -
site, the majority &F the authorlng steff werg” given - ‘
R training. at CERL and then sent on-te a given site to write A

4 *

w; lessons. Six months Aater,.a second group of staff-‘(who had '

.

¥

been selected-earller,gbut were hot then availablg) arrived

" at this site. The,’author training for the new aulhors was* ‘5 R
slightly re-oriented to adjust. for what were ‘perceffged- by N

’ . the traipers to 'bé weaknesses in' the backgrounds of| the - L
' Tirst group-of authord. 1In particular, "instructiongl design . - ‘' =~

- training was- emphasized. . .When the secdénd group returned-to e
" the. project site, they considered themselves missionaries ta.

thogse ' who here already established Conversely, the old- o
a"C‘lmers had ‘already formed ideas about how to do th1ngs‘and » g

considered tlie second group novices wHhose opinions should be ‘

taken l1ghtlg Furthen'0re, dectsionsmmade, -in the firstﬂ

.

FQS'D part of, the t.were not, notkgiways explained to the ‘ o
W ' second greup. riction, resulted and thg second group failed
PR to becomeﬁassimilated in;o the f1rst v D . ?, _ et
B Q‘,r ‘{" v N ; t [ . . s . ". ,
-~ - . 4 . S R :
Ca 5. Job security - .t ) a \; R . . .
- . 4 . ’ -, 2 a k)

" N . . - . Ty e . - ‘ )
Case 3B5-. 1 - Low morale : . . : .- '
N , - . s . . , , i. . "b
-In at least “Chree cases, the' staff knew that the pro- . i
- / ., Ject was scheduled to run out of fynds. The directors. gave -
' - . ne:. indication of whetter further funds might be forthcoming AL

1,or whether other prpjects might employ thhm when the cu;rent,\ - ’

~ 1
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jobs ld still be available, they lost. motivation and
wast a“considerable’ amount of time. Often, project .
reports and other deadlines could be achieved only f %he
entire staff -worked up to,the lastday of the project. 1In
some cases, when faced with the prospect of 1mpend1ng
failure, many staff members obtained -other positlons well
“before fha end of the project and left early. As' a result,
projects Were completed well beyond deadlines, or in a
slip-shod fashion. =~ @ : -

‘

C Models of Organizatloh

prpjec?ended Slnce the staff did not know whether their

Mahler and his colleagues (1976) reponted that each of
the 16 _projects they interviewed had ‘a unique organization.

T Generally, these authors found four broad categor.ies for -

L
*

'd&.s.

" A

classification. These were: independent develgper, ‘a.
colleagueship,-a lesson.des er with programying assis-
tants, and some cofbination these. Many of the groups
modified or changed their organization in response to expl
rience and to the shifting heeds,of the projeck., No one
plan was good for every group. Each had advanta es and
disadvantages..‘

'Early -in the development of the PLATO system, authors
were mostly. professors who ‘farned TUTOR. . Some of them
became proficient programme S and produced lessons readily.
When they hired new staff members the new staff, too; became
independent authors. <11 liked this system because it
enabled them to experimght.with a wide variety of teaching
.techniques and ways of using TUTQR. It did not force them
into a predetermined lesson structure, but enabled them to
‘observe results and to take’ newly-gmined ‘information into
"account for succeeding lessons. - Other professors found that
they were unable to produce lﬁ%sons as' rapidly as they would
have 11ked--for‘cxam ', becaluse of d1fficult1es in pro=-
gramming efficientiy--and hence hired staff w hey could
dlrect ta- do those things they themselves woufd do if time
‘and efficiency were mot important.

Z Following the export of the PLATO IV system from the °
university environment, "instant" versions of the first
approach were. tried/with varying success. For example,
s%veqal staff ‘'were hired and set to work using the inde-
pendent approach described- above.# Without the experience
_built up fré&m several years of exploratofy use of CBRE, these
‘efforts were not overly successful in creating entire curri-
cula: The authors' independence and lack of experience . -~
lresulted in wide variatio S in lesson styles and quality.

’ Vz shitt to a-team approacb met the needs of some
projec but it was abandoned or modified by others. Its

"y success depended on the qualifications of the staff an®,

=
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the'goalsk~? the progecf% In three dlfferent projects,
when programmers were hired to -.code for lesson de51gners,
théy became overly creatlve They embellistred and mele-
mented ‘the lesson 'in a‘way that was neither specified nor’
1ntended by the, de51gner. y
¥ In cases\uhere the’ programmers were part-time, graduate
students, s8heduling 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.

L In two projects, 'a .team approach became necessary
because of the- varied quality of the lessons or the distri-*
bution_of talent within the ‘authoring staff. Both teams
produced adequate lessons within t allotted time. Factors
contributing to this success were the prespec1f1catlon of
procedures, experienced management, and ghe decision:to_
limit the instructional strategies. A disadvantage.bf the
team japproach in one incident, was the dlsproportionaﬁp
amounts of work by the members. o S

Individual authors had a personal investment in thelr ..
lessons. They were often. defen31ve abou¥ them and reluctant
to accept adwvice or ‘make revlslons Use of the team :
approach reduced this problem !ince each’- person's "stake"
and 1nvolvement in the lesson was not. so great .

> s ‘,,,»}f . .
Lesson de51gner w1th\programmer assistdht ;;f .

bd

Case 3C1.1 - Programmers too cre@twe@(*ﬂ) "'W

- v

: A project head was a conten®ye ﬁ%ert .and u sity
LT instructor. He learped, the TUTOR -lahgyage, but felt that
- ‘his time tould be more profltably*Spent if he designed, EE
. lessons and hired a programmer to codde them.  However,
. programmers wére carried. apay, with personal eati\ity and
felt compelled to contribute. ‘to the lesson._¢Each of the.
RN programmers hired created' lessdnk which - were not as intended

. . " or specified.by the designer. 'Sometimes, they "embellished"
. - the lesson with graphig¢s- and ‘animations$ “that were fun to .
: - create.The problem was that nhey did ndt- improve the lesson. ‘
In fact, the students bec?me ‘frustrated awhen they had to e
' wait the few sgconds until the- end of the graphics before
. they could prodeed with the lesson® Sometimes the 'pro-, ,
‘ .grammepr changed the presgntation -slightly-~but the total <
. ., effect was different fl\m_that iﬂtended and the lessoh Was
' apt to Be unuseable. -

Case 3C1. 2 - Programmérs too creative (2).. , 3‘

The d1re§‘§ \\5 a large curriculum proje!t ‘hired staff
.. . members who w experienced teacMers and/or lesson .

) RN O
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designers. But many of them felt that their programmlng
skills were insufficient to 1mplement their ideas. So the
@®irector hired -programmers with nq teaching experience,
These programmers tended to be too creatiye by writing
——lessons that did not conform to th&ditectives of the lesson -
de51gners The ﬁesultlng lessons .frequently missed the
| teaching objectives and/or the intended level of difficulty.
Case 3C1.3 - Graduate student programme s' se¢heduling — A -
bottlenecks . : .
: Une curriculum development group hired g:;duate stu- .
. dents as programmers. Somefimes this proved to be a bottle- . P
neck in lesson production. hey 'scheduled their programmlng
. duties @#round their courses- and studying needs, .which ‘meant
.they often planned to program at might.or on weekends.
However, at those tijmes the system ‘was sometimes .down. ,
. Furthermore senior staff were not available to serve as
- sultants.’ The students who were on ass1stanbsh1ps were
entitled to all university yacations. This presented a
, particularly big problem when the vacatjion was)F month long
break between semesters ¢

"

- ! -

. 2. Instructor with programmers5

Case 3C2.1 - Inadéquate guidance'

* An administrator picked particular’ courses in his
department f development of CBE materials.. Hé asked each
instructor w was ontent. expert to be in, charge of his
own: subfect matter.a—ﬁ programmer was assigned to each pro-
fessor to carry out the project. The lessons were variable
"in qua11ty If the pPofessor provided guidance in instruc-
tional defign or if the coder had teaching experience,-the
lessons were good. Howeveér, some professors just turned
oyer content informatlon, and programmers wrote ineffectlve
‘lessons. . . .

/ . ~
. .

’ Caser3C2.2 - Absentee lesa®h designers N
. A 3‘ /}86' g
A professor who was interested in using CBE, but who
. did-not have time to become acquainted with the mediuw

hired a programnfer to develop lessons for him. 1In thei .

course of a year, the progranmer (a2 graduate student in the
b . subject area) acquired an understanding of appropriate uses

of the mediur’lbut was frustrated in attempts to.change the

direction of e curriculum being prodaced. Hi's super- .
visor's only ®Wontact with CBE occurred during monthly.

vislts to view the latest materials. Suggestions for design
approaches tended both to underutilize th capabili}ies of
. ~ -
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the medium and to make unrealistlc deMands on the programmer
by insisting on specific effect$ that were very difficult to
program (and which were often pedagogically equ1va1ent to

effects which were easily programmed). .

In -another subject area, a.professor with past experl-_
ence in design of individualized instructdon initially .
hired a programmer because he did not-want to "waste hlS
time with the getails.” This professor spent a great deal of
time rev1ew1ng and modifying the lessons he de31gned He .
found .it.very frustrating to have to work through ‘an inter-
mediary. (particulary 31nce he could see how easily most
alterations were performed) Finally, ‘the professor decided
that it was much more efficient for him to learn to program
»directly himself. He ultimately produced many hours of
effective instruction for CBE o

3. Independent authors.

‘ Case 3C3.1 - Sugcess* .

In at- 1east three cases new authors were graduate )
students who had teaching experience and were subgec matter
experts. Even though they had no. programming experignce,
they were able to0 learn programming and to write useable
lessons. Part of their ‘'success .may have been due to the -

fact that their early affiliation with the proje¢t was .

« similar to an apprenticeship’ They had the consultative

support ‘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, partlcularly 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 co-leaders found that.they
were unable to maintain a perspective: of the higher level ,of
organization of the curriculum. So they decided.to central-
ize le¢sson design.and make it the responsibility of just two
people. Prégrammers were hired to carry. out the details™
*The-result was more efficient.lesson production and
generally better products. .’

Case 3C3.3 - Shift to team - b
. . LY
At two sites each author was wholly responsible for a
lesson. This respon31b11ity consisted of planning, writing,
and coding the legson. - The. result was’'that lessons varied
gre:i};las to ilnstructional approach, physical characterlsr
tic and quality. Also since the authors' experience and

=
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talent varied, some depended on their coMeagues fdr extra
help. Thus,.'for exampie, one of the authors found himself
burdened-not only ‘with writing the lessons #ssigned to him
- but also with helping colleagues .who were having programming
difficulties. 1In one instance, when a senior &uthor left
unexpectedly, the project foundered because nobody was
available to help the less-experlenced authors. Both-pro-

. Jects shifted to team approaches in order to make better use
‘of the available talent. .

Y. Team approaqhes‘ : w v
Case 3C4.1 - Uniform procefure provided

. -At.one site, theavaried quality of lessons produced by
ind;pendent authors led to the decision to establish a uni-
foro .procedure of lesson development. This included not
only tasks that were necessary for lesson development in
general, such as writing\objectlves, criterion tests, and
peer lesson revégw, but also procedures for creating’

'1nstruct10nal strategigs ahd performing formative evalua=*
tion. i ' B

. This decision allowed for and was folldwed by a

* formal division of labor. It resulted in more rapid lesson

produptlon, and lessons that were relat1ve1y unjform with
resp!ct to strategles and quality.

Cawe 3C4r2 - Standards prespec1f1e@ (
-, ., At one military site it was felt that the staff avail-
able for authoring.did not have all of the necesary subject .
matter expertise for developing lessons. Previous experi-

- énce at that site, using independent authoringh\had resulted
e

in a wide range of lesson quality.. Some of the‘lessons were
unnecessarilgp elaborate for méetl the limited objectives
of the program. The decision was made to organize three-
membér ‘teams, each consisting of a content expert, an
instructional: designer, and a CBF expert The admlnistra--
toks also specified standard strategies and techniques, and
a lean approach to lesson design. They allowed no new”®
teaching strategies and no ,yse ‘of new hardwares As a
result, adequate lessons were produced in the allotted timdﬁ

Case 304 3 - Preliminary guideline and analysis provided
. . At one site a system for lesson development was devised
- by one group of personnel. Authors in the CBE project were

" fequired to follow this process,. although they were not

involved in-creating the pla®® It was anticipated tkdt CBE
legson development could be speeded up because the initial

-
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guidelines, analysis, and obJect&ves had already been

prepared’ for them. The creativity of the CBE authors was

lipited by the con ints set by the systems developers.

The CBE authors di ave the advantage that they did not
.. have to start from scratch. in designing lessons. They
found, however, that :$he components of the process were :
1nadeqUate for preparation of CBE materials. s a result, . R
more detailed outlines Of the lesson. content wWere furnished o
b to the authors. In addition, subjéct matter specialists
ohowere broyght in to lend their expertise.

L3
.

Case 3CH.4 - Group brainstorming

* Une group decided to formulate initial versions of o C
lessons by, group "brainstorming sessions." ‘The attempt

failed. It was difficult .to get auvhors to implement
session suggestions. Authors felt this system jeopardized
their autonmomy. .. - .

.

. . D. Lessonh Design- ' %

r
»

s . 0f the many facters 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 use, of minimum standards-and Zuidelines; (3) the
degree of pre pIanning needed before beginning on-line
design.
The goals of the proJect related closely to the deci-
sion about standardization’. - When the goal“was to teach °
minimum basic skill%, (often *found in a military environ-
ment), the objective was to train the .students to a fust-
adequate level of -proficiency. Such lessons put: more "~ ]
. . emphasi$ on score than on helping a student reach a very o
high praficiency (Klecka, -1977).. Such 1tssons often used,
WQ standardized formats and strategies to ach&eve their goaIs. ‘
o On the other hand, varied techniques constituted an .
o appropriate approach where one of the objectives was to-try
) - to determine which strat‘gies ‘wére most effective in terms’
of student performance afd acceptange, or when the objeective
R was to provide breadth of: experience. Aythors of lessons v
with these goals discarded standard apprqaches in order to
te¥ch ‘stidents to the fullest extent. Compared to lessons
with standardized formats, these lessons varied widely in
_quality, from truly excelleht to essentially useless. .
In order to expedite student -interactionm with peri-
pheral equipment, data collection, and lesson debugging, one
’ Coe project set minimum standards for all lessons. 1In at least
C!i ‘" two projects, decisions were made to standardize the pro- .
gramming: certain varf¥ables were set aside to hold . 7 -

information t;;t\zis‘:ecessery for overall cursiculum.
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‘maﬁagement. When one directer of a large project failed to
_make such plans, the 'results were chaotic. ) -
. The traditipnal systems approach to llsson design
demands complete prespecification of goals and mefhods. e
" Some.authors of PLATO lessons ignored the sytems method and =~ ™~
used an artistic approach. They created lessons m$ch' as an
artist '‘creates‘a picture.! Ho hard data are available to
A evaluate, the effectiveness and production time required for
' lessons done this way. Many experimental independent
“authors, who b¢gan with tHe systems “approach, cast- this
" method aside ifi favor of an” evolutionary method. They often %
found that when they translated their plans to the terminal,
many détails had to be changed, and the careful planning- had
been a waste of time. .They preferred, instead, to pre-plan .
{ only the objectives and content of the lesson. Then they
-~ designed the lesson ¢n-line and revised as necessary as the
- lesson evolvgdi - : /

1: Varied tecaniques vs. prespecified strategies

Case 3D1.1 - Varied, good’ results , ’ ~—
One director of a university project decided to try‘out

a variety of pedag&gical styles. His goal was to try to
determine which aspects 6f lessen design were most important
w#ith respect to student acceptability and performance. He -
.was unablé& to find any differences. .The two things ,that did
affect lesson quality were the availability of "help"$
(supplementary explanations that could be -obtained

request) and good answer judgimg. That is, the dent
wanted to begyjudged right when his answer was correct. He
did not want to be a "mind reader™ and try to figuré out
what form of the. answer was acceptable. |

- 1

Casé 3D1.2 - Varied, poor results L ~
In two -different situations the decision was made %o

allow authors complete autonomy.in choice of instructional ° e
strategies and presentation techniques. Although well , - v
versed in the subject matter, the authors:were relative
novices in the -areas.of TUTOR programming and instructional .
design. In one of these two cases, goals:were not clearly
specified. The resulting lessons in both cases varied
widely in quality ‘as well as in style. ' v

. 3 . e . A

'2..Standards and guidelines - 4

[N - -

Case 3DZ.1 - Standards , / . —

s LY

In an early phase of a large purriculhm developmeni ;
project, a considerable amourt of-time was speqt designing
. - 7 -
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individual lessons and refining them rather than trying to

do the whole curriculum. These were carefully student- s

tested for specific successes and failures. 1In this way .a
set of basic standards was Heveloped. The original lessons,
along with the standards, served as a model for subsequent
lesson development. A considerable number of the paradigms
were later used repeatedly with different content matter

Case 3?2.2 - Standerdlzatlon -
Several groups decided to reserve specific variables-to
"hold 'specific information. Later when decisions were made
to implement changes in curriculum management*;the lessons
themselves did not have tq be revised. ' The director of
another project found that his independent® authors use€d
different terminal function keys for different purposes.
The students wexe needlessly confused. . He decided an some
standard uses, and all lessons were is€d -to meet these
requirements. This greatly improvéd the ease of student
interaction, Later he prepared standard initial dlsplays
which authors could ‘easily attach | new le€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 lessons. 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 to_ evaluate their effective-
ness. - ‘ '

. -
Pl -
.

Fpilog. The djrector decided to divide the authors into
groups, each of which was responsible for’ specific topics in
the . cur;lgulum Subsequently, each~group developed its own
goals, procedures, and standards. . Eaeh group's lessons were
a*more complete and cohesive wholaﬂ nd could be evaluated.

Case 302.u - Pacing

! n one subject area, the students began to expect a
certain, fast-moving pace of teraction with the terminal.
If_a problem was difficult a required more than 3- 5
m1nutes of thinking before any answer could be arrived at,

" the gtudent was likely to. complain, and write a hote on-11ne
to !'e author in a file provided especially for student
notes. The author decided to provide help for questipns

which thé students found difficult. As a result, there were

.almast no complaints about problem difficulty.

»
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Case 3D2.5 - Incomplete use of the lean appreach
‘ Cne pfdject adopted both a "lean approach" énd.mastery
learning approach to lesson design. The chlef curriculum

- designer decided _to 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 :content to be inddequate, the original
lesson was retained and- students 'were routed through it .
repeatedly until they passed the petformance test. As &
result, the: lessons provided little branching for remedia-
tion help and little corrective feedback information. 1If a
student failed the criterion test, he had to repeat material
he had already done successfully in order to get to parts he
had failed. This was abrasive to students and made indffi-
cient use of their time, but it was more effjcient in terms
of authoring timé. The author -did not have to create addi-
tional material for help units or program branching alterha-
tives. This lesson design philosophy had one other“disad-"
vantage. The authors.did nqt explore d)ternative’lesson
formats which might have taken longer -to develop 1niﬁially
but which could hgve reduced training timé needed:

3. .Procedures , .
. o { .

Case 3D3.1 - E&perienced authgr, shift'f?om systems approach

.One director injtially used a systems gpproach to
lesson design. He found that when he put’ the lesson .
on-line, it turned ocut quMe differently than he had antici-
pated. For example, the screen display was too crowded and
the essential id€a was lost. He decided to do only a mini-
mum of pre-plannj ng. He only planned the topics tHat would
be covered and t obJeJtlves of the lesson. All of the
rest of the lesson design was done.cgn-line. This proved to
‘be ‘'most efficient -because the author could look at the small
sections 1mmed1ate1y and revise as he went along. Moreover,
new ideas were spon y ‘generated in the process 'of »

iteration. It shoyfld be ‘pointed out, however, that th}s

author was very exp ced in using the CBE %system as an

teaching. - o ’

Case 3D3. 2 - Experienced "author, shift from detalled
—— . i

planning -

One director-author began developihg lessons by writing
down all detadls. After completing 2 or 3 lessons (about
45-minute instr ctional sequences), he realized that parts
of them had to rewritten. After that he decided not ﬁ.}

/ ' ~.

-

'instructional medium:as well as in his subject. matter -and in .-

S
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preplan large sections, but to deslgn smdll sectionérat a
tlme and proceed as in Case 3D3 1 above. . P

¢
- . L4
-

E. Per1pherals. .

Per1phera1 equipment added’ new capab111t1es to PLATO
tersl ls, but also brought complications.” It was ot
always\ immédiately available and experienced users were few. <
For example, touch-panels arrljid slowly, and it was qften )
the case that a touch panel wasfnot:available for every -
PLATO terminal. The directors had’ to dec1de whether or not -
to program lessons to include the touch capabillty "In
three cases; the authors decided -not. to use touch until all
of the equipmént was available. Since delivery was very
late, most lessons did not include touch. The director of
anotheér project included touch in the .lessons, but held up
Student tria until all of the needed. panels became
available. A successful alternative to the 'dilemma was the. -
use of a touch simulation until pa‘els were available. ;

In many subjects, teaching is greatly enhanced by the
capability of superimposing terminal-generdated characters on
slides. In order to implement this technique microfiche had
to be preduced. PLATO produ&tion was not a quick-or easy
process. The attempt to shortcut this process led to. €
disaster. : .

The audio dev1ce was still in a prototype stage when .
one project director made a commitment to use it ‘exten- - e
sively. Juch 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 deveélopment. Other
project leaders decided nof_  to use audio because trial les-
sons demostrated -it .was poor quality and unreliable. ”

4
-

1. Touch panels ’ ‘ ~ 1

Case 3E1 1 - Not used until available

—~ - »
i

"In at ‘least four cases touch panels arrived slowly. R
Not all terminals had panels when the authors . weré 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 éven when panels were available later. At three: »
sites, the director decided not to use touch input dﬂ!il all
paqels had atfrived. Consequently- few lessons incorporated,

this feature. At another site, the touth panel ‘was luded

. where appropriate. However, there were no student trlals of -
any lessons until touch panels were available,

-~ .

~
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case 3E1.2 - Successful alternatife/

- In at least three. projects, prograhmers were unable to
_test their touch programs for lack of available equipment
during regular workin§ hours. Thus they 'had to work |during
non-prime time when systems ‘maintenance resulted in frequent
interruptions. An alterpative blaﬁ used by one group was.
touch simulatiom. Touch was incorporated where appropriate
and lessons could be used evem without touch until the *;
panels. arrived. = = T s ot . ‘ —

2. Microfiche . . L ‘ e

Case 3E2.1 - Shortcuts didn't work '

Francis (1976) has provided a detailed accou;t,of the
difficulties encountered in the production of microfiche.
\bne decision that always ended in disaster was the attempt
to expedite production by shortcuts of ‘one 'sort or another.

. N .

3. Audio . .. ' S

2

&=

Case 3E3.1 - Time ‘étraints o -

The df?ector of a project committed himself to use of
audio when it was in an early prototype stage. It was to be ‘
an ‘essential part of .instruction. .In order to insure
availablility of the audio equipment in sufficdently )
reliable form, 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 acces8s_of
students to the material: -Total productivity for the group-
- in terms of hoyrs of instructional material Per hour* of time
expended was over 2000hr/hr. L :
‘Audio disks could not be reproduced fast~enough¥%o meet

AN

-

the needs of all users. .Lessons could not bé'.used without .
the audio. The intended population ‘was dismayed. & so,
“slow reproduction siphoned off sbgff time and limited the
" number of lessons that could be prXduced at 'a much needed

higher cogg}tive level. ’

Case 3E3.2 = Conscious decis$ion not to use audgo L
'+ . At least.four project directors fert that 'an audidﬂ
device would be very desirable for. their CBE lessons. 1In
some*cases their students{wgre poor readers. In.others,
sound such as a.human-heartbeat, was an essential part of
“instruction. . They wroté mini-lessons to test out the - °
e, . L —— ek . .

' ‘ v -
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.quality and reliability of the audio device of the CBEY:,

. system. They found the sound was poor quality, partly due
to\excessive batkground noise. The audio was also unreli-
ag%}:nsometimes messages were wrong and occi'ional they
ply did not occur. fLonse€quently the dire€ctors ecided
notkso develop lessons that depended on t?at’audio,dev1ce.

Case¢ 3E3.3 - Dabbllng o ’ A K -

L4
P . ~

., In several 1nstances, authors "dabbled" with per1pher;l
edu1pment -For example, they included microfiche in just
one place, or touch responses in a few dlsplays. They ?{

- mistakenly thought they were only supposed to‘use these .
peripherals when absolutely essential. For example, they
were to use the touch only in instances ghere it would be
very difficult to have the student make his response byw\_
pressing a key.  In every case, the results were bad. The
author did not take enough timé to understand how to use the
‘peripheral device 'effectively. Consequently, the affected

» parts of the lesson dtd not work properly.‘ s 7
‘ " F. Implementation and integratian of CBE
f_——_T‘\\\\f It was not tHe case that PLATO lessogs were

automatically -integrated into existing programs. Charae-
teristics of successful integration were: (1) lessons werer

easy for the instructors to use; (2) information about &

skudent progress was.provided; (2) instructors! requests
were given careful attention amd consideration even’fhough
they could- not always be met; and (4) a proctor was avail= -
- able in the classroom. Integration with traditional
instruction was facilitated’ when the . instructors were
involved some way. - )
Major difficulties included instructor resistanté to
CBE and resistance to using somebody else's lessons. Uni-
wersity students resisted doing the lessons when they did
not consider them to be a regular part'of instruction, 1like
lectures and laboratories. Some technjiques that helped

alleviate the problem were: (1) scheduling PLATO sessions in -

the time table; (2) giving extra points for campletidg. les-
"sons; and (3) includifhg some questions from. PLATO lessons:
on the hourly tests.” Students also objected.wher the ter- -
minals were far from their usupal classroom bulldings. :
Tn some institutions; one classroom of. terminals was'®
available for many. classes in many’ disciplines., Séheduling
problems were,partict 1% difficult when ‘terminals were - .
assigned for evenly-distrib ed use by each class but the

dessons required goncentrate@, .day- after-day usage. »
: ' ) - . ¥ R . *
- ' ‘ . - ‘- .
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ed to successful implementation .

1. Factors that &ohtribut

L f . ' . .

‘Case  3F1.1-- Make it easy for the instructor to use
' ' . . . oL .

IS -

o
SR N - ’

. Tﬁe'ih'tial‘plan’in’one project was to give the
‘teachers control oyer sequencing lessons. The hope was "that
~thisﬂ,nculd'enCQpnagie.'t:hem to integrate -the CBE lessons with y
‘the¥rest of their teaching in this subject. However this -
. invelwed a Tair amount: of attention to detail on the paFt of

. . the téach®rs and was notgiasy to implement. In another pro-
. 7 Jject, the director devel ' considerable tody of lessons
’ * for his discipliné and was er for others to uge thenm,
* ... too. He made,it eagy and comgehient to use the sons, '

even includigZron-line tests (although they were nQt called
tests). The more convenient he made”}},*thé"greater was the
‘general acceptance. . . . \wf . * T

RO .

Case 3Fi:2 - Inform the insbﬁucﬁorsﬁ‘pput Student progress

. 4lp-some cases, CBE terminals were part of the. class-:
rroom equipment. Some Students did CBE lessons while others
wére enghgd °in different "activities. . The instructor was
too busy 5o observe the students when'they were “using the
. CBE lessons. Yet they wanted t6 know how” their students

. were'doing. " Initially the project director ddcided to pro-
vide on-line information ‘abewt How,k each student was pro-- '

;‘~.gressing;'anﬂ‘in great detail. However, thereiwas too .much

‘for tMe instructor to read and ‘too-much dates for him to get

- B . -

Il
-

;. doing.

R

nste r simply did not use thd detailed, jnformatioh when

t wa -avairqblelénLy'ih this form. Ip;th# project, CBE:
lqisons were just one aspect of classroom instrutgtion. The
‘project datector-.decided to make two changes. (1) Data made

- Awmea @ geweral “idea.of how the students were doing. } The
>3’!m

~available to the.instfuctors was very simple and referred
.only to key lessons. :B8ually all of. it could be presented
-in one screen dﬁsplay.; (2) A printed copy of the data Was
made and.given to the instructor. The resulé was ithat they
(wiere ablq‘tb tell very .quickly how well”the students were

on-Tine, they cbuld fnd did take the printed copy home with

7 - them and look at: it at #Meir.convenience.

-

Case 3F1.3".-,Listen‘tp instructors ‘
RN .- . Lo T . . . I
.In $wo 1arge‘cuy¥ lum-projects decisions about -the-

. dess8t content were mfi#fe" at .the development: center. “In the J
e%ng}phages,_insﬁhudtqri wene not overly enthusiasti¢ abeut
CBE.. Those.who used -the magerials - frequently. made requests

for gifferept or additional lessons as _well as pé‘rtio'llar

kimds of inforpatjon. 'The authorjpg stéffsras.often not

] - “'ﬂ, T y ¢ ».
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they'did fhot Have time tQ look at-the data’ <.
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able to meet most of these requests . .Howeverj, when the . P
. staff took the time to listen to the 1nstructors and talkk to’ -
. ‘them, the 1nsﬁruetors' ttltddes 1mproved. )
L. Case 3F1. 4 - Lead time for 1nstructors . : Y X
. i
' . l
. v »Fle!ntary school teachers wete very busy during the ,
' 'school. year and did not $ign on to the terminal very often.
, ) TherefoMe they did not see many of the, lessons that were ~ !
.o 6pveloped ‘during the jiér, Nor did they gain the "comfort".
. r feeling of ease withythe machine that comes from inter- .
‘acting with it. The teacher' s attltudes toward CBE instruc= -, .
Y tion improved with hls degree_ of %omfort, and his rattitude
whks reflected in the students.” When poss1ble /time was .
o ‘Qbov1ded during, the summer for teachers to review the PR
- terials and experience worklng as a studerit. The result - .,
. was that tHey were@more at'ease using the CBE system and
more likely ‘to treat ®he lessons as an 1ntegra1 part of the
v class.. - Students then picked up this attitude and took the - g
CBE lessons serlously ) . -, .
y .
Ca 3F1.5 - Proctor avallable in classrnnm
+ ~ L —
One prOJect proqided a4 classroom proctor and also'an
!ELllne file in which students could write comments. One of
e fadtdts that contributed to the director's decision to .
keep a proctor on duty was. that the students had "better .
. I llngs" when a‘person wa® around. 1In fact, the tone of .
% & comments ih the hote files was much m11der when they . ’
could talk: about their -comments to a proctor.
Another project began to uge -CBE lessons for regular
cf%sses before - the lessons were carefully revised. The
director decided to have, proctors #n.the classroom to help

qgﬁle students over known problem spote in these. lessons. « .
hus ‘they®could use otherwise unuseable lessons until ] . .

énthors had a chance to fix them., . l s . -
- e . Epilog ;!’fter several semesters of e*perience and consider- -~ =~ -
"« . able le evision, they decided to.'retain a_proctor in ) |
e the élassroom. During the' fitst two weeks of ?hekcourse
. "~ this was recessary tgﬁ&ake care of various beginn{fﬁ?gBT
f @ ‘semester prob ems. fter that, the proctor was .avai e to

) ~help studentsWith related, non-CBE difficulties, as well as

-, to.write notes to the authors-about pertinent observations.
> " He als& encouraged students tQ put notes in .the comments o

hdd " b . - \

, Case 3F1 6 - Show the student his progress

Lt ek T e
file. Co - e, TR

<

TN ' A curr1culum project 1mp4emented a mastery learning’ .‘qﬁl.
Strategy' in one section. That is, the student had fo .
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achieve "a preset criterion in order to move on' to the next’
level of difficulty. <dInitially, the student's progtess was
shown only to .the 1nstructor and mot to the s&gdent The |
students thought they were moved from one 1és€0h to another
.by-some sort of magic. Motivation was poor. The décision
was made to show thé student shis progress and to expfain why
be was moving ahead or repeating a section. This approach
resulted in better, motlvatlon, and 1ncreased 1nstruct10nal
progress

. ° -

Faetors for sucoessful 1ntegrat10n v S ]

Case 3E2 1 '~ Prirted cop1es Qf lessons . L

‘The “lesson developers in one.project were eager to have
the teachers 1ntégrate PLATO lessons with regular classroom
lesspns. In order to-:.encourage this, «BE personnel made v
worksheets that corresponded to the PLATO lessons, often

i?geﬁtlng electrostatlc\prlnts of terminal displays and repro-

L4
B

'y

,<ducing .them for the.entire class. This Bad many benefits.:

It enabled the teacher to observe the children if the whole

class was - ‘WwQrking on the worksheets at the same .time. .

Alternatiwely,‘he'could look at their work after they handed -
"the papers. -Otherwise, he' might not have much opportu-

nity.to observe them studylng the lesson becguse, for the

most parﬁ( he was occupled“w1th the rest o the class when

*—~-any fgus&hlldren were taking their §urn at the CBE

termlna?s MY¥ the tegcher could t2ke the printed coples o
home and lodk’ at' the leSsons at his own convenience. The
chlldrenlllked tKe 1dea oflworksheets related to thelr PLATO,

instruction.- . . ‘.« .
Case 3F2.2 - Involve instﬁuctors . - (
-« -

4

.Early 1n the development of each othhre urriculum
projects, lessons were written at ‘the .develepfient center and

* brought to the part1c1pat1ng institution. Students took the

«lessons in-a special classroom..’ The instructors had pre=
vously attended some or1en§at10n meethﬁs, but were never-
theless dipinterested in the CBE progra ‘Later in the

- project, the decisidn was" made to sconsult the 1nstructors

ting th&m with stapdard classroom materlals and methods;"

e :;agfore lessons were written with the_ objective of coordi-
i Th

s

e result was interest and cooperatibdn from the instruc-
tors. The students' attitudes changea from regarding CBE as

an "extra" to cons;dé?infr an_integral part of.their
studies, , \%Lf?\\\»,:\;\ R
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Case 3F2.3 JKInstructor-control ., o

One project’ directOr organized .his cufriculum in a,‘
tree-Iike hieradrchfcal organizgtion. He developed a compu-

- ter router wHich automatically made all deétsions about the

"optimal"™ next'®lesson in the hierarchy.’ Unfortunately, the
pedagogical needs.of the students were different in each '
skill area @nd the generalized dec131o miring scheme did
not meet all these needs. Q\

. - - .
Epitog. The decision was made to change the Jgcus of con~
trol. Management control was transferred to the- instruc-
tors, who set up a daily list oc lessons, for eagh student™~
The results were as good 3s:or better than those undeg the
autOmate¢ system .

) C ' -~
j. Implementatlogfproblems ‘

Case 3F3.1 - Not enodgh~termina1s

- In ene institution many different coursés ‘offered CBE
lessons, but there ‘were not enough terminals. . The decision
was made to allow each student one hour per weeR during ‘
«class time if \possible. 1In one discipline, some of the
1essons were ihtended to .be used in five or six consecutive
sessions. Oncd.a .week was not’ effective and the students
could not get the 1mpact that was inteénded. i

. -

Case 3F3.2 =~ Res1stgnce'to usihg someBody e1se's lessons

¢ [

In one discipline, CBE lessons were prepared.on topics
that were part bf the stanﬂird instruction in the beginning
courses. These courses varied slightly according to whether
they were intended fop majors or as a-service for students

- from other departments. The .department head made the®deci-
'sian that the CBF lessons should be used to replace lectures
on those toplcg Instructors showed diffetent reactions. .
One instructor "who 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 a
victim of 1nertia An instructor who taught a service
course for gr%duate students usedighe CBE lessons to replace
lectures. e complained that the, students did t met ,
enough out Of the lessons because they were not tied to the
homework. Instructors who taught a large- service course
atcepted the CBE 1essons and used-them to replace one of the
two weekly lectures throughout the cowsmse. They considered
the lessons quite acceptable becdbse there’ was no decrement
in student perférmance

_ﬁ\r‘ ) .
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Cas®e 3F3.3 = Resistancevto CBE . X : “';. -

One group of 1nd1v1duals in a university department

developed' CBE lessons and made them available to all members-"

professeg an interest, but never found the time to look at

of the d‘partment The older,staff who were near ret;remen§
the lessdns They refused to have anything to do with the

.le'ssons as part of their courses. They did not even tfy the °

lessons or observe students doing them. It ,is possiblek that
these people were sifiply not interes;ed in any inno ions,
but it is just as likely that they were wary of computers
and "CBE in particulars

.
-
4

Case 3F3.4 - Increaslng student attendance .

In several pr0Jects, some students df§ not consider CBE
lessons to-be a "regular" part of the course. Other sYourid
the classroom ¢of terminals- was not conven1ently located. s
The’ 1nstructors found too many students were not trying the
lessons.  One project diredtor -decided.to give two extra

"points’ toward the semester. grade for each lesson the student

completed. Arother jinstructor announcéX®aat some “of the
hour examaquestlons would, be taken from inforffdtion given #n
the CBE lessons-. Both methods were successful in increasing
sEudent attendanoe .

e L]

Case 3F3.5 - Adm1n1strative dilemma, games '4‘

One %f the administrative decisions that had to be mdde
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 consjderation was the adequacy of"

" resources-for°both regular lessons and game playing. .In at

least two ‘university terminal, classrooms the site director
organized a list games for students to bejable to aecess.
The top administrdtors made different decision3y in the g0’
cases :

SRS In*one case, the site director set up a_. ljst.of games
to make the PLATO system more appealing. The“project direc-
tor decided .that this was a _poor policy and discontinued
game. playlng He felt it wou encourage stugents to think
of the PLATO system as a source of games anhd not..as a ser-
ious instructional device. He also felt-thaf some of the-
students who were being® attractéd to .the .classroom were mot .

-part of the target population. Their presence was certainly

not good advertising for the project director who was trying
to justify the*advantages of CBE. -

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

.

- | 4
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intensive study.

Terminal usage was completelyrestricted £, -
The top administra-

. y' . 80 psoblems with outsiders never arose. i
" tors'did not object tq the availabillty of games, and no : . '
serlous problems were reported ) - . .
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L ~ , Chapter 4 _° : T

e L ~
EVALUATION
e ?. 1 N 4:

. Formative evaluation, that is, evaluation during lessan
development, early became a necessary partcof the process of
lesson development In fact,, in most.gprojects continuous
evaluatton wa an integral part of les8on production, imple-
mensgtion and mﬁlntenance. Edwards and his colleagues
(1975) have suggested.that at least four kinds of changes
take place as a program evolves. They drgued that evalua-
tion should“be continuous because these changes are contin-
qpus. The changes that-occur ‘in the deVelopment of a PLATO
‘lesson closely parallel those .that.- they enumerated. (1) -The
objectives of the project sSometimes changed as' from
research to applications orientation. '(2) The .program

- changed in character, such as from being self-cohtained to
¢« being an* integrated part of a larger whole. (3) The program
z?: established in response to some educational or societal

ircumstancés, and . those changed » For, example, initial e
g1 plans for *an innovative c!pgrculum were dropped for 1ack of
funds or ghanging ifiteresfs. .(4) Knowledge accumulated and

dictated. changes. Thls was true of all aspects of PLATO
projects. ~ -
It was 1mportant fOr each PLATC prOJect to have an
"~ evaluator as a staff member or ag a consultant. *In oné.
*~incident, where there was no one person in, charge of data
keeping, dverlapping responsibilities and .an inadvertent
breakdown in commurfications resulted in a consideralyle loss
of data. When an evaluator was not consulted inappropriate
Statistical techniques were employéﬁ and the results were
difficult to interpret and generally questionable.
Planping appropriate formative ,and summative %valuation
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 accompllshed even though

) -they did not meet all of their goals. In contrast, anédther *

' group did not plan fer evaluationi,and also- did not meet its
goals. AS a result they could not even evaluate "the lessons

. they did complete. M

. In general, data wvere used not. only to assess é.iec-

‘ tiveness but also to revise and improve lessons. Formative
‘evaluation includéd 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
dffected few substantive revisions.

.-

. ’ '
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LYo -This lack of acc‘ptance was surmised to .be due to three
" ° psychological factors (Call<Himwich, 1977). 1) Authors,
.were subjectively iﬁvolyed and,viewed theTr Messons in much
the samé way an artist views his work. .(2). By the time an"
author received the'review he had ‘already begun work,on a
. new lesson and was deeply 'involved in it. The old lesson .
- was "cold" and .had been ,tucked away mentally as "fgn;shed "
(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-
tlc. Experienced teachers and colleagues who were also -
ors were usually effective reviewers, Subject matter
experts tended to look only at content accuracy. It was
- ofelt that unlveF51ty oriented reviewers made indppropriate o
suggestions because they gid not understand the environment *
or needs of the:non-university student. Féce to-face 1nter-
» Yactivé reviews,between author and reviewer seemed to be more
effective than written revieys. -

.

j[°4 ’ student trials.were impdrtant .for both lesson\(eyiéion
) -and validation.. Collection on-line data, such as™time -
and record of responses, erabYted-the author to- revise the

"lesson to fit ‘the allotted time and to detect problem areas.
It was necessary:' for authors to observe student tptals in
order te note -trouble spots which on-line data did not
reveal. Reliable 1nformgt10n was most likely 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 validation® helped smooth
1mp1ementat10n. Failure of other groups to lidate®

- resulted.in some unuseable lessons and matfy ustrated' : *
' '(\, students.
. At least four project d1recto#§ establishﬂd notes ‘files -

and encouraged students to make on-line comments about 'les=

sons. One director said they .were valuable but three direc-
tors said the comments provided little useable informhtion,

and sometimes they were in bad taste.

In at 'least four projects, the student could .request ’
on-line informatiqn about his status ‘and progress.” This was -
particularly motlvating and saved a great deal of-instruc- .
tors' time. Ingone project which did not make.such_ infotma-
tion available, a " major complaint from the students was that
they did not know where they stood ih the course. \

S Lessem effectiveness was measured in different ways.
Some projects compared test scqres and/or larning time with
éigntrol group. Others did\pre-test, post-test comparisons
etermine gains. Most projects used. some form of opinion

questionnafre. No specific cases are cited below, but it

was generally felt that these questionnaires provided the -
project director with useful insights about the students' -
) -

'3
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attztudes toward a partlcular lesson or the entlre ‘CBE
course. .
- A. Pfanning*Evaluation

1. Need person in charge‘%f data: . o

Case 4A1.1 - Loss of data
~ ' 5\ . N

Evaluatlon of lesson effectiveness was a major goal of
one prOJect . The staff did not include an evaluation spe-
cidlist.’ One objective was to comparer CBE lessons to non-
CBE. Students in both CBE and control groups were required
to.take a’paper- and -pencil quiz at thie end of each topic and
to meet a specufled performance criterion.. [If the studgpt
passed, he received- a “pass" ratlng "and was ailowed to A’
continue on. If he failed, he received a "fail" rating ahd
had to repeat the legson and quiz c‘ cle agaln ‘until he
passed. The pass/fail data, hadeeen thosen- as one measure
of lesson efifectiveness., .The other measure was .the total *
time it took. the student tg successfully complete the
lesson. ’

Time data for CBE students were automatycallr eollected
by the computer and transferred.lo permanent storage for

. later use. ,Times: for cqontrol students 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-
ile but the computer programn was not available in time.
herefore the course personnel recorded each student's data
as he progres%ed and later collectéd all the data. They .
informed the CBE staff that
or let them know if it was e destroyed. However, when
the CEBE staff requested the data, they found - thagksbme.of
the data kad been inadvertently destroyed. nfortunately,
not all of the origipal data was recoverable) This Joss
could have been .prevented if the responsibillty for data

XKeeping had been assigned - to a single individual.

. -Plans for statistical analyses of data were maae with-
out consultln? a Spectalist. The _most appropriate/statisti-
cal tests were not chosen, and the- re$u1ts were not as

re11a51e as they could have. been.

E
.

Case 4#,2 - The need for éxperlenced evaluator

' hgé;pne site, there was no éxperienced evaluater on the’
staff !

owever, staff menbers patiently collected quite a
lot of data before they started arnalyzing them. A cyrsory

- glance at the data showed that they had been.crudely

gatherdd (by non-project staff). AYTter improvements to the

~data gathering, it was foun that non-CBE ifistructors felt

[4

<

would keep it,indefinitely -

A

. »




that the evaluation data being gathered could be unfavdrable
toyard slow students. So the staff members were lenient
toward theg/and,gave them "breaks" to make them 1look better.
Experienced evaluators would have begun analyzing data imme-
diately. as well as devising tests aﬁd checks for the valid-
' ity of the data. . 3
o . ‘ - o N
B : o 2.'Need to pre-plan evaluation’ : ) ;*74-1
' . Case U4A2.1 - Rewards of planning . .
x : : . . .
o One director selected the target cgqurse for CBE and set
- ’ up ,the hypotheses he would test even before authors wére .
. trained. As a result, project development: moved steadily
v _ 'toward testing the specified goals., Although some. of his
~ ,data were marginal in valye, the d1rector wds able to.pro- L
v1de some useful eyaluation. . '

+ , .

Case. UA2 2 - Sh1ft to formal evaluation plans

A s1te had- the responsibility of developlng instruc-"

- ea tional materials for.a large portion of a course. Either
because of the press of daily events or because ,of a cone-
scious decision, ﬂg formal formative evaluation program for

» the lessons being developed was indtituted. Sorfe lessons
) were tried out in trial student runs, but these bried runs
‘~.Wwere. haphazard at ‘best. Peer lesson reviews were- recom-
ménded but were by Mo means universal. The only constant in
the formative evaluation of these lessons was the outside’
rev1ew&\wh1ch were done ,several times for most lessons.
This service combined with site peer reviews was mistakenly

‘e - - presumed to be as good as thorough student test .of the

lessons. When-real students began using the 1less , Sev-

eral gross errors appeared in them, causing a great loss of .

' - confidence on the part of the students. This loss of confi-

_dence was surely a factor in the eventual failure of. the

. project. Second, . the authors were forced to revise lessons-

. as the, students revealed errors in them rather, than develop

lessons for the next segment of instruction. '*his had the
effect of putting the staff even farther behind in an
already hegvy schedule. .

R

il
LY

-

a later time when the proyject was again reqrgan-~
ormal plan for eValuation was written and the

ry data were collected. .Though not perfect they
adequate. . .

/ Ca?e*UA2.3.- Failure to plan evaluatidn-

‘ N

»

At ‘gne site, no evaluation plans were written ini-=~~-..lh
“*tially. onsequently, as the project progressed plans

—n
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had to be written and’ﬁekritten\severai times-due to the

1 of agreement between various staff members who were
responsible. Every time new plans were developed, a
considerable number -of lessons .were discarded, because they
did not .fit the newly devised .plan.

6.

4

* . . B.'Asbecté of ForJétive'Evaluation , 3 .

] . »
»

1. Lesson reviews

Ne

¥case 4B1.1 -.Timing . o X
+ In one inspance, a cqusulting and support staff wrote
.lesson reviews after the lessons were completed. " The >
reviews were submitted “in writing and delivered to “the

author one to two months after the lessons were combleted.

The reviews covered all aspects of the lesson,_ instructional °

. and programmihg quality. "Although the authors said the
reviews were helpful, authors made only minor changess such
as correcting misspellings. Although in .one case a review
noted & programming error which would halt student progress
through the lesson, the author .took no actipn.
tpilog. Realizing the motivational and psychologﬁcal draw-

acks to receiving -an éxhaustive critique long after tke
lesson was 'completed", the staff experimented with various
alternative review approaches.. They finally developed a
plan by which lessons were critiqued in-progress, or as they
were actually being writterr. Reviews were sghorter, fewer
changes were suggested at’ one time, and,majbr problems could
be dealt with before they became chronic. In ‘addition, a
new-feature allowed reviewens 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
exchafdge of ideas than tHermonologues they had once been.:
Authors responded much mére favorabl nd incorporated
50%-75% of all suggested changes. )

< >
' Case 4B1.2 - Reviewer credibil}ty -

One individual from the supporting institution reviewed
lessons of some authors before 'he had met them. He fouwud
that these authors were not as receptive to suggestions as
was the case when he had met” the author at some time pre-
vious to that of the review. Several reviewers found that
they were more effective'prn 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 they-made a site visit.

’

65,
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Case 4B1.3 - Reviewers lack experience with target students‘

In three cases, the consulting staff were university °
Begple The authers rejected the consultants' . suggestions,
becase they. felt that their stggehts were very “different
from university students. Condequently the criticisms and
recommehdations were not considered applicable. However the
reviewers noted that many of theig suggestions were like
those stated 'in more general instructional -guidelines at the
authors' institutions. The reviewers perceéived that the

- authors were simply using these arguments- as an excuse.for
" not accepting the recommendatlons.

Case 4B1.4 - -Reviews by subJect matter experts or peers
. A

- The organlzathn of informatidon that would he reasdne’,
able for a content expert may be quit ifferent from that
which would be .presented to a novice Glaser_& Resn1ck
1972).. ' Peer ‘reviews ‘were. important, b could ndt replace
student .trials for information value. Peer leS§son reviews
were sometimes only content specific if peers were -not
actively 1nvolved in ' CBE. ~ -

Some project authors did not like to make the legsson™
desfﬁn changes .suggested by subject mattér and other
reviewers. Changes took time and they felt that if the .
content was correctz the :-lesson was good enough. Issues in
lesson design were regarded &s a matter of author whim and
unimportant for learning. They therefeore réquested that
reviews be limited’to content only and disregarded a
design' commerits made. As ‘a result many reévieuwers 1egzed at
only one lesson and refused to do more. *

.

Case 4B1.5 - f!acher%, author-colleagues <
. N i , . : ‘

In many projects, authors who worked together feviewed
each other's lessons in an informal setting during develop-
ment.. Although there- was some defensiveness among new :
authors, experienced authors fourd these reviews helpful and
sought them from respected colleagues. In tke elementary
situation, teachers sometimes added perceptive ihsights for
lesson revision.

4

2. Student trials,

? ¥

’

Cage 4B2. 1 - Pre-plans to validate

At one site the "decision was made during initial
planning that there would be a specvific number -of trials peh\
lesson and a given number of students per trial. The result
was a rather smooth implemeqtation. At one site, parallel-:

-

[ : ! T B

*

T



/
.lessons were written for CBE and for non-CBE media. Plans -
‘were made to.validate non-CBE materials before transferring
them to CBE. ) ‘ -t .

Case 4B2.2 - No wvalidation —
One group needed a fixed number “of hours of lessons. @
The project director did not make any plans for student -
trials or validation. Students aufhoPfed the lessons and did
not have the time or .experience to test them adequately with,
other studénts before classes were to use the legsons.. The
resulit* was that-many students in ‘the class were frustrated.
They could not alwaYE‘bquifte thes lésgon because of pro- -
gramming errors, inadequake answer judging, poor explana- -
tions, etc:- Lo : L Lo
Case 4B2.3 - To interpret data ‘ \\_
Data collection is" an important part of CBE lesson
writing. 1In one group, developers found that some of the
data 'seemed unreasonable, so they decided to monitor the
classroom whenever possible. As a result they found explan=-
ations of data which they previously could not ‘understand or
interpret. For exdmple,.one student did the work for "
another, or 4 long time delay was the result of a cdonversa-
tion with others around him. - ‘ T

Case 4B2.4 - Adtho}s didn't observe -student trials

At one site, authors had been. told that they. should
observe during student %&rials, but refrain from helping the
students unless drastic errors occurred. They were also 'in-
informed that it is very difficult' for an author to stand by
when "the students struggle with his lesson. Some- staff
member therefore decided t¢.bar authors during trials! The
only information that the authors received was second-hand
~and abbreviated, of course...Consequently tHey failed to.
learn quickly, from stident trials. "

> - : . . Yo

‘Case 4B2.5 - Inapproprié%e students - . L e

In one case .students from apother course- were-used.
. This was not” a.required course for them, and they did not

‘feel responsible for learning the content, so they had‘a

casual attitude toward the “lessons. 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 'inténded students took the lessons, théy saw them:
very differently. They could not learn .the nfaterial readily
and were very upset. - . ’ L y

~ .




‘yet another project decided that notes would be Aseful.

L] - ' .
Case U4B2.6 - Students' comments ) ’ . '

In one progect quest10nna1res were handed out to the ‘
students to help the authors evaluate the lessons. Students ’
checked” off-attitudes on a 5-point Scale. The authors fouftd »
that in some cases, a lesson might get high ratings from -

.students. But when they observed th€ students ingkhe class-

room they had difficylties in a few places. The director

decided to add a note file, and urged students to leave .

comments about spec1f1c problems they encountered. The .L\‘

authors found these were extremely valuable for revising pe

trouble -spots. Lessouns could thus be ,brought to a highly .

polished form, - . -\ - g
Two other projects decided to use note f1les because

they were interested in student reactions. Neither one of

them found the notes partjcularly useful for lesson revi=-

sion. Some ‘comments were in poor taste. The director of

He anticipated that if many notes were sent frgmn a parti-

cular place in the lesson,” it .would indicate that i¢ was a

point of high frustration. However, the notes were too gen-

eral to be.of value in revising lessons. They were fre- . "

qeently derisive and d1scus§ed the instructor or the CB R
stem. One copdition commoén to several courses whose Zgg;:\\\\ ,

f{les became personally vitriolic, rather than ifistructiol-

ally oriented, ‘'was that in these notefiles students were

permitted to read and redpond to other students' notes'.

Some instructors found it useful to provide a separate pla&e )
.for comments which were unrelated to the lessons.

‘3. Shift in procedure ’ : N oo

g »~ .
Case 4B3.1 = Shortcut evaluat1on procedure ' ' o,
- N ‘4‘ ." r'Y . . »

. In three different situations, the. authq;-director went
through the -following steps as part of formative evaluatian
(with revisions- as necessary): fteview by colleagues, trial
with a few students, trial with small classes, and finally
actual use.with latgerclasses. As authors became more
confident in-their skill at lesson production, theysdecided
that the middle steps were not- providing ehough -additiona
informatioh relative to the time jinvested. EVentually they
decided to have a colleague review for comtent errors and
then ‘put the lesson out for regular class use.

- The above sequenee 8Seemed to be a common element of the
development of design skills in a specific subject-matter
area for a fixed gparget population. Jt'was frequeptly -°
reportéd by experienced CBE authors in interv1e\»r.~:‘§,I The main

danger was that the person assumed that skills 1Marned in

these specific circumstances apply universally _ For r
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_Case llCl ‘1 - Report, prog\a T L DD e : .

capability that enabled each student to se® his own reco

‘course 3 _ , . . ?\'r T

. Case 4c2.1 -

. CBE with control students&. This was.not a.satlsfactory mea- - -
er

1' tion 41th non- pBE‘instructlon on. § set of lessons an a spe- .
cif1c :

T . . \

' ' A » @ ’ "" ‘
, S & /7 6{)

£ . \\’ . - - ~ ; »

. . . "¢ oo . 0’ e
'example, an attempt ta drov1ds wyPes of. "personallzeé‘ . §§%
fegdback "that "was' found very ‘effective for oung: chiddren’ :
fa®ed completely for adult students who heportéd that the , '
feedback wasted their time and was "c¢childish". -

R ‘ ;e =

! c. Summatlve Data 'Y TR

R

Reports ‘to’ studentS¢

One university professor supplemente his regularu' . \
courseg with CBE lessops ‘He found that mpst of the Studenta T
who -made- appointments “to. see him just ‘wanted to know how_
they were doing #Win the coulgse. He decidef to add-an on- 1i

w he had done on-all:lgssons and tests, "akd kow he .
pared to the rest of the class. The result s _a’dFamatic ,
drop in thé number of students who dame to see him. during ‘
offire hours and 1nérea$ed reports of satisfactich with the

~

- By 4
"~ [
k]

Case 4C1.2 - Fallure.to rébort status ‘;

.a . One prOJect developed -a new curr1culum~§or CBE but d1d7
not dinclude any method of reporting ‘ the students ‘how far -
they had come br where'they stood in ®he caourse. This defi-
ciency, not knowinlg where they were at, "was a mafjor-: com;// .
platnt of students who protested agalnst belng in .the K %
sectiofts, . 'y _'./;-B ¢
- . ) ' " : » ."’. r
d or ‘needed T Ay - & ’

'

anatlng out speclflc CBE effects oA

S——

2. Measures

Many groups ugpd final performance scores to’ compare

sure because CBE effects e confounded with other effedts' °
Consequently some evaluators found significant djfferences,
but. many' did not. Authorg in one group decided gp write .
their own cgiterion-referenged test® to compare BE 1nstruc-.

topic*

The results showed that,. students completedgalmost 311
of the lesg®ny§ but the time they'*took varied considerably
There{ were' no, performance differences between CBE ‘and non€
CBE'sftudents" However, the authors used specific 1tem
ation tb 1mpnpve thgplessons.

- / ' - » \ .
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i . studen vels* *
. \ . ) N N
& Y ..A One groupﬂEbllect d time and performance data ondow .
ability-level Sstudents during studqnt trials of, # 1es-
sons. * The saMe lesson were then tried by d1f
. higher- level' student -group. Data reveal ceiling effects;-

the material was toe. easy for,the second group, 'so the
. ~»* authors decided to upgrade the level- of the materials. They
tried the lessons ofi{ a thigd student population and failed
. to achieve. successful\ performance. The authors concluded’
.rj CL that the lessons needed revision again to'meet the needs of
thls group . e

1] -

Case'HC2 3 - Record of time spent in lessogh

) 'M\M?ny proJects kept a record of time- students spent in .a
lesson It is.not clear in which cases it was the result of

., Jit was easy to obtain. The uses of thp time.data varied.
T1me spent in lesson. provided useful indicatjons of the need

&, time to complete a lesson, tH® author surmised it was too
mrard and/or too long. If a student.scored poorly on a
post-test but gad spent consfierably less time than average
ig. the legson, 'the author assumed that the failure was not -

, the..quality of the lesson, but the failure of the studént to

N . complgte it. . ., . o . .

L 3.-Post-tests o, ’ e _
e, . Case 4C3W - Burden of evaluation\ e,
. .
In one case ssons “ere written at a curriculu
.o development center.\ Instructors at the. cooperating i
. + tution refused to give post#tests c],a‘iming it took t(’ muoh
_extra time.
f%structors at andther institution gave posthtests
before *students Had completed the CBE lessons. Others
waited until iti was very late in the semester,and students
-*weré too busy Ea take them. Resull: about 20% ofe the stu=
dents took the post- test and this was gn sinadequate bdgis ‘
P for eviluation., | o
. In other cases, instructors or the ins\itution were .
paid for the work entailed in administering xtra tests..
- oL ~ e
4. Need to monitor data collection )

4 * -

Case 4C4,1 - The need to m6nitor data collection T
i At the request of an- external evaluabor, -data were kept
..on the time_students spet in lessons\in one project. The

¢ S , ~. I
' . Case MC2 2 - EvaluatiN§. should Ypclude information :about

23

a conscious decision, and in which the time was kept because'

f_i : . for revisions. If students needed more than the allotted = )




c . evaluators.lnt;nded tor collect data for a spec1f1c G}ass 8
rather tham'for -all of the students who did the lessons. * .
;§\ Moreover, they intended to delete the:data of those students
who dropped out of the class during the year because, such
ySubjects would nbt be availble for posttests. - The .data i
. gathering prégram ‘was.written 'and data were collected No -
' individual was aSSlgned the re§pon51b111ty for it . After NK ¥
. the project was completed, it was discovered that the
‘program was collectipg data on all students, and not &Tﬁlted
to those in the study Furthermore, the program for
drobpdng studensﬁ was deletlng students from the end of the
list rather than those who had dropped out.- If someone had
o been specifically assigned to monitor the data. colT®ction,
. . these errors could have been corrected early in the “project.

-

'Case #C4.2 - Tnappropriate Aests

. An outside evaluator-d®vised test items to measure*
the achievement of students Making a set of CBE lessons.
s+ Authors reviewed thes items and found them to be insersitive
to the‘%bjectlves of the lessons. Authors felt that the _
outsiders were, in fact, lacklng fam111ar1ty with the CBE - . -
system and' its 1mpac£ on the ‘students. ' ’
In another project, the CBE instructor agreed to use
.the final test written by the traditiomal ctassroem
instructor, for a comparison.of media. Forms of the same
te 3t had been used for several years, and the CBE instructor
umed, that frior tests defined the desired -course
obJectxves (which the €BE terial had been \designed to
teach). However, the tradltlonal classydomw instructor radi- )
cally altered both test and objectiveshat ﬁhi/}ast minute. . ‘
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MAINTENANC& T :
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Lessons need: to - be malntained and claSsrooms should be * - .
monitored even after’ lessons have been successfully ‘used for :£;u

many classes. A humber of reesons support this, contention.
(1). Information*mady need to he updated. (2) New program™ -

. errors may occur. (3) Better ways of presenting the matemi
rial ':may become apparent.. (M) On-line ‘data donit tell
everything about what students were doing in the- classroom.
And,.finally, (5) characteristics’ of the target populaﬁibn-'*

+« may change. Critical incidents ‘are ‘not available to support .

every one of these reasons, but exper “is;'accumulating
to suggest.that-'they are quigte real}sti L .
- - ‘; A. Classroom™Management -* IR .

P

P " . '

1. Proctors. T . I TN o
Case 5A1.1 - Smoupther Tmplementation: ¢ , oo ¢ »

Students in“one coyrse were sometimes irritated &t
pargioular Poinps‘ih’lésSons and wret& very negative com- ¢
ments. The'director decided to have a proctor available -
‘during class time. i a result, Students tended to d jcuss
problems with:'the p ctor. Whenever such a proctor wéd
available, the typed commedts of students were consistently
less negative. Id’addition proctors could keep authors .

/posted on new errors. which had previouslu.gone undiscovered
- »

h
| //)7 551-2-- Prevent probLems A .

One professor- was ‘short of funds, §9/hq did not. hire a.
proctor for hjs CBE classroom.’ %s a result, some studentsg
signed in under more than one name. Esséntially they toaok.
away.the learning privileges of others. WMany terminals-
needed adjustment for using microfiche. Students needed -

s

_instruction on how to do this. .The professor decided to

hire a proctor, ét least for the first few weeks of the ' L
semester.., . - . . ’ o

Case 5A1 3 - Neéd Ibr skillful classroom proctor ‘ (

" In one--cas n unqualjified,; perso‘waé' :tn charge Qf a ’ /_\
1 . ..

classroomiof CBE terminals, This sing clasgroom was: ‘-
-intended to’ be available to students from macg couréqp,/h
Unfortunatély, .the classroom-was overschedaled. .At the-
beginning of .the semestér, the number of- studepts e¥eeeded



/

At

ments, the classroom manager was rude and antagonistic.

‘the number of terminals,

+

Instead of explalnlng the problem
to th€ students and attempting to make some other arrange-

As

a result, many students simply- refused to return to use the

termlnals, even wheh'

Case 5AJ.4

to

basi

One depertment decided,

Y
L]

on

Shlfting role oﬁ procQo

r

‘the advice'bf an

ave a proctor in' the terminal classroom on a

. When lessons were

some of the lessons' were

1nadﬁguat

s
nown

*used for regular
to have problems,

answ

judging abqspec1fic ‘points.

the schedulzng problem was solved

L]

"

evaluator,

‘regular

classes,,
such as

.
.

The proctors

were able to help students bo get through trouble spots and
coMpletexthe lessons.

After lesson revisidns ‘and .several semesters of ‘experi-

¥

Ld \

rol

'ence, these problem spots'were ironed.out and the proctors’
after. the flrs}

few weeks-became ore of helpinhg stu--

dents with @off-line problqms.
to write problems, to send notes: to. leSson authors, and to
_encourage students to wrlte commean
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Other rolés of proctors were
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“'phapter 6 :j T

SUMMARY

- A}

»
v

. Four:major factors that helped PLATO,projecﬁs succeed
were: attention to developing good relations with instruc-
tors and administrators, clear goal specification, early-

i~plans for lesson validationi and evaluation, and plans for

contingencies “or alterations when circumstances nece551tated

‘ deviations from initial plans. R 4 7
Staffing was particularly difficult in the early years,

Because nobody knew whicfi-related uallficationa were'mpst
impartagt for authors. Almost nobo ¥ had had experience in )
CBE. It turned out that successfiul ®uthors were people
whose qualifications ‘eventually, included teaching, instruc-
tional design knowledge, content expertise, and knowledge of
the TUTOR lapguage. In the early years, neW authors had to
learn TUTOR without printed handbooks or references, because.
the system was changing too rapidly to keep printed material
up-to-date. They were therefore particularly in need of
psychologfcal support from a "master" aut&r or consultant -
to serve as a model, to help them -over specifi¢ prablems as.:
they arose, and to gu1de them as to which subset of éhey
TUTOR language to learn first.

There was no single best model of staff organizatlon
for PLATO lwsson development. Some groups worked as inde-
pendent authors and others were organized -as teams of var-
ious sizes. An advantage of ther independent author over the

teams was that the author did not have the problem of try{ng-

to communicate his ideas to another .person for implementa-
‘tion; he could execute the lesson exactly as he chose. HE'

" ‘could create and revise as he developed the lesson and was

not constrained by- the necessity of prespecificatjon of

details for somebody else.. This worked best for ‘authors who

were experienced teachers and who beca proficient pro-
grammers. /A disadvintage .of in ependent authoring was the
variable duality of lessons that resulted in some cases.’
Authors be

ssons. .The team approach did not engender such
ferit.” Since not all téachers or content expgrts
idnt programmers’, the’ tgam approach enabled them
to conc8ntrate on content and insgpuctiong; matters and
leav® the coding to‘others. The most ‘'successful teams were™\
those in which each member of the team knew something about

the othér members' domains. . A drawbadk .to thée #4eam approach~

was that® if_wases where a team was put togéther without

clear leaderphip, internal fighting and power strugglgs L e
., often ocqurred with resultth loss of productivity. '
v L .

e
- ' ’ '.'~ ‘ . 6
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e very ego-inVOlved and resisted makfng cﬁanges .
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.-Formative evaluatign was a necessery part of lesson
development: and |served as g basis for lesson revision, t 5.

Failure to plan/for student trials often resulted in gross

fors, unuseable lessons, and frustrated stu-
nd of evaluation (lesson reviews, student
‘data-collection) pfovided different kinds of
one could not serve as a substitute for the .
alidation, and data on effectiveness could.
only be ‘obtaingd when summative 'evaluatifon had bee - .
.planned 3nd nefessary data were collected and monj%!‘Ed;
) Integratilon with ather instruétion required special
attention to ipvolvement .of instructers in a meaningful ‘way.
" Classroom implémentation required constant monitorimg for

overall managempnt as well as Iesson maintenance.
A 4 . .

programming er
dents. Each ki

-




GLbSSARY

author:» aﬁ individual who developed and executed all . .

n‘oaspects'of a CBE lesson: content, instructional design,
display formats, programming. . . AN

" CBE: computer-based education, instrudgion delivered by ‘
computeY. ¢ . .

CERL: Computer-based Education Research Laborato}y, head- ~\_
quarters of the University of Illinois PLATO system. .

directof:' the person who was»respcnsible for, a CBE pfoject‘
or site. . - > a
electronic page turner: E 1essgn which is essentially
like a textbook.‘ It is a sliccession of .displays which pro-
vide 1litfle or no interaction between the. student and the

cawputer - e,
. | J .

¢
external source: an institution where lessons®were deve

’ oped, separate from the sohool which enrolled the target I .
_ population. . ' . .-, :
) instructorﬁ individual who teéc s tr%ditional material and N
S M0 (p6ssibly) uses CBE lessons.! An 1nstrqctdr might also T
be an author of CBE lessqns. =« , . .

. on-51te consultanty an 1ndiviﬂual who was at the same phys-‘
K ical locatiorf ag the author and prov1deqthe1p to overcome L -
ivcgraﬁming prot lems. - , . ‘ <

.
{

' v
sigrnon: identification given o a person whigth enables
s, 0 him to work at the CBE‘terminal . )
. _q . . .

4

site a project at a gtven geographical location or a. pro-
v ject developing cUrniculum for a, particulan subject «

. TUTOR: - th®e ‘special prbgramming fanguage of the PLATO
1§ , O, . , P ,

§ystem. o . .
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