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Introduction

The management guidelines are divided into three parts.

P a r t  I c o n t a i n s  a n u m b e r  of q u e s t i o n s  w h i c h  s i t e  s t a f f  ough t
to try to answer when establ ishing or w h i l e  o p e r a t i ng  a
c o m p u t e r — b a s e d  e d u c a t i o n  ( C B E )  s i t e .  Each ques t ion  is
f o l l o w e d  by a b r i e f  c omm e n t a r y .  Pa r t  II c o n t a i n s  sugges-
t i o n s  for selecting and training the staff of a site . In

o r d e r  to keep the commentary to the questions in part I

br ief , detailed d iscussions of some topics have been placed

in part III of these gui delines. Part III also contains

recommendation s and suggestions about topics not introduced

in  p a r t s  T and  I I .  For s u c c i n c t n e s s , some t e r m i n o l o g y  common
to CRE is used without previously def ining the terms.

The author suggests that all administrative staff

responsible for the (proposed) site read those sections of

the  g u i d e l i n e s  wh ich  are r e l e v a n t  to t h e i r  s i t u a t i o n , r e t u r n
to part I to answer the questions for t h e i r  p r o j e c t  or
organizat ion , then compare their answers to those of other

administrators. The commentary following most of the

questions should help in formulating decisions.

A crit ical incident study was completed as a prerequi-

site for preparin g these guidelines (Steinberg, 1977).

R e f e r e n c e s  to the  individual cases in that study are given

in pointed brackets , “<X>” .

The questions in the following section are arranged

r o u g h l y  f rom gene ra l  to s p e c i f i c .  As can be seen f rom the
table of contents , the second half of part I relates only to

sites wishing to use the PLATO system as an instructional

me di um.

iv



In order to provide specific detailed advice and
ex amp les , thi s doc umen t fre quentl y refers to features and
s ituat ions found on the PLAT O IV system (Lyman , 1 977 , Woo d
1975). Nevertheless , most of the suggestions provided apply
equa lly we ll to ot her CBE systems wh ic h o f f e r  the aut hor
great flexibility in designing courseware.

The staff members of the Military Training Centers (MTC)

Group and the PLATO Educational Evaluation and Research (PEER)
Group , contr ibutors to these guidelines , have gained much of
their experience through working with CI3E developments
within the military. In addition , the staff have all

had experience with civilian , academic , or industrial CBE
imp lementat ions. In general , we have found classification

in terms of site objectives , cogn it ive  leve l t au gh t , etc.
more useful than classification by military and non—
mili tar y . Therefore , situations specific to military users

are note d t hroughout the guidel ines rat her than in a
separate section .
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PART I——FUNDAMENTAL ISSUES IN PLANNING A CBE SITE

1
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2

SITE OP J F . CT~~iES

To what agencies , offices , and organizations does the

CI3 F group report? What objectives do these people
have  for CBE?

This is a very important consideration for the future
of a site , additional funding, etc. One cannot simply read

the charge or charter given to the CBE staff and assume the
goa ls  s ta ted  t h e r e  are comple te  or a c c u r a t e .  In f a c t , t hey
have often been found to be L’nrealistic or hasti ly— wri .tten.
For example , one reason for implementing CBE may be to gain
recognition and enhanced public relations. Although this
goal would necessitate high public visibility, the )
“ o f f i c i a l ”  o b j e c t i v e s  m i g h t  r e f e r  onl y to e d u c a t i o n a l  uses
and purposes.

In many cases it is imperative as a first step to bring

the organizational expectations for CBE into line with H
reality, gentl y, so that no one loses interest or respect
for the abilities and opportunit ies of the CRE system.

To what extent do the various administrators and
agencies supervising the site agree on the objectives?

D i s a g r e e m e n t s  on p h i l o s o ph i e s  of e d u c a t i o n , o r i e n t a t i o n
t o w a r d s  o p e r a t i o n a l  t r a i n i n g  vs .  r e s e a r c h , e t c .  h a v e  s e r i o u s l y
hampered  e f f o r t s  at s eve ra l  sites (Himwich , 1977). Do not
opt for a middle — of—the— road position just to satisfy peopl e——
i t  is o f t e n  u n t e n a b l e .  For e x a m p l e , the  “ o p e r a t i o n a l  

- ~~~~~~~~~~~~ H . . .. ..~~~~.. 
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te~~c ’~ i f l C  vs . r e s ear c~” i s su e  is b a s i c  end  c a n n o t  be r e s o l v e d
sirr ~~ly h y a l 1 oca~~j r r m a r . p - ~w e r  ~. i t h i n  ~ s i ng l e  p r o j e c t  ( e . g . ,
two  s t a f f  r . em h e r s  fo r  res~-~~r ch , four s t a f f  m e m b e r s  f o r
i n s t r u c t io n ~~. The r1~~v i ~~e_ ~~n d _ a p p e a s e  s t r a t e g y  m a y  w o r k  when
several projects are av~~ lab le , hut the constraints of

research are nearly always in oppositior. to those for

t e a c h i n g .
L a s t l y , don ’t a s s u m e  t h a t  b e c a u s e  y o u  h a v e  a s s em b l e d

e v e ry o n e  in  a ro om , gotten the ir cor .sersus, and even siEned

d o c u m e n t s  to t h a t  e f f e c t , t h a t  Y o u r  j ob  is  now o v e r .  W h i l e
s u c h  a s t e p  is i m p o r t a n t , i t  is g e n e r a l l y  t a k er .  e a r l y  in a
s i t e ’ s h i s t o r y ,  b e f o r e  i r i p r e s n i o r . s h a v e  d e v e l o p e d . I t  i t
n e c e s s a r y  to k e e p  in t o u c h  w i t h  e v e r y o n e  ( e s p e c i a l l y  n o n —
project staff) to maintain their support and cooperation.

.~oes t he  i r r p l e r e n t e t i o n  of C R E  a t  t he  s i t e  s a t i s f y  a
s i n g l e  p u r p o s e  ( i . e . ,  t h e  f u ~. f i l l r e n t  of a p r o j e c t
comr ’i t ~~e n t )  or ~‘ ult . ip l e  p u r p o s e~ ( i .~ r e n e r a l  sup-
p o r t  of i t s  o cr e n t  or~~a n i z a t i c r ) ?

~‘he se  g u i d e l i n e s  d i s t i n g u i sh  b e t w e e n  s i ng l e  p u r p o s e  and
m u l t i o . e  p u r p o s e  s i t e s  a n d  t h e  su g g e s t i on s  a p p r o p r i a t e  to
e a c h  at  s e v e r a l  p o i n t s  l a t e r  in t h e  t e x t .  T y p i c a l l y  a
s i n c ’ l e — p u r p o s e  or d i r e c t — s a p p o r t  s i t e  h~~s a d e f i n i t e ,
l i r r i t e d  s t a f f  e n g a g e d  in fulfUlir,~ a research or develo p-

ment contract of a fixed lenGt h ~nd for a lim ited audience.

In  c o n t r a s t , a general—support site exists as a learnin g

resourc e . ‘t must attract ati th~~r s  to write lessons , but can
s e l d o m  p a y  t h e m  or e x e r t  “u c h  c o r t r o l  ove r  t h e i r  p r o d u c t  or
p r o c e s s .  This type of site acts as a utility , dist r ibuti ng

resources and  s e r v i c e s  to a r o u g h l y — d e f i n e d  g r o u p  of  u s e r s .

-~~~~ —. . —- -— . —-.--..--—,— , _.~~_ •___.~~ iJ ~_. _~~~~ .- I - _~~~~~~~~~~~_ .. - -
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Now , let us consider the answers to the question.

D i r e c t — s~~ 2ort_ o n ly .  T~~ this case the objectives and

m a n a g e m e n t  a re  r e l a t i v e l y  s t r a i g h t f o r w a r d . C~~E u s e r s  h a v e
o n l y  a s i ng l e  o b j e c t i v e  and t he  s i te  has o n l y  one  w a y  it can
su c c e e d .  For e x a m p l e , a cou r se  di r ec to r  g i v e n  two y e a r s ,
a s t a f f  of f o u r  and ten  t e r m i n a l s  to see if  CEW c o u l d  be cos t—
e f f e c t i v e  in an i n v e n t o r y  c o n t r o l  c o u r s e  w o u l d  set up a

d i r e c t — s u p p o r t  s i t e .
G e n e r a l — s u p p o r t  o n l y .  A CBF s i t e  o r g a n i z e d  to p r o v i d e

ge n e r a l  s u p p o r t  to m a n y  s m a l l  p r o j e c t s  and to a diverse set

of u se r s  and  p u r p o s e s  is t e rmed  a g e n e r a l — s u p p o r t  s i t e . For
e x a m p l e , a departm ent or school which has 20 t e r m i n a l s  and
h i r e s  some t r a i n e r s , c o n s u l t a n t s , a n d  c lass room p r o c t o r s  so
t h a t  i t s  i n s t r u c t o r s  can  t r y  ou t  CEI F and use it in t h e i r

H c l a s s e s  w o u l d  set up a s i te  of t h i s  k i n d .
f’t a g e n e r a l — s u p p o r t  s i te , i t i m p e r a t i v e  to e s t a b l i s h

a n d  e x a m i n e  the o b j e c t i v e s  of the s i t e  c a r e f u l l y :  CTI E
t e r m i n a l s  h a v e  s o m e t i m e s  become  a s o l u t i o n  in s e a r c h  of a
problem. Converting general ideas about possible benefits

of C PF i n t o  a h a l f — d o z e n  or f e w e r  s p e c i f i c  o b j e c t i v e s  for  a
s i t e  is an a p p r o p r i a t e  w a y  to s t a r t .  R e v i e w i n g  these
ob j ec t i v e s  e v e r y  three or six months can help channel CBF

r e s o u r c e s  i n t o  t h e  most  p r o m i s i n g  d e v e l o p m e n t s .
Ro th. I f ’  the answer  is “bo th , ” r e l a t i v e  p r i o r i t i e s  m u s t

be es t a b l i s h e d  e a r l y  to a v o i d  c o n f l i c t s .  G e n e r a l — s u p p o r t
t a s k s  can  e a s i l y  f a l l  to the  p r o j e c t  s t a f f , e x c e s s i v e l y  bur-
dening them with unanticipated and unwanted jobs.

— — .-- -~~—-— -~~~~~~~~——--~—,
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O b j e c t i v e s  for  a m e n e r a l — s u p p o r t  ~.i te

* Man agers of’ d i r e c t — s u p p o r t  s i te s  m a y  w i sh  to read , b u t  *

* not answer , t h e  q u e s t i o n s  b e l o w .  *

Do y ou al r e a d y  h a v e  c l i e n t s ?  ~!ill the first task he

to g e n e r a t e  i n t e r e s t ?

Some peopl e w i l l  t e a r  the  k e y s e t  out  of’ y o u r  h a n d s  to get
to use O D E .  They  ca n see i t s  p o t e n t i a l  and  how t h e y  can
use i t .  They  a re  w i l l i n g  to spend  the t i m e  to l e a r n  w h a t
t h ey  n e e d  to do to  ap p l y  CR ~’ in  t h e i r  w o r k .  ‘~t h e r  peop le
a re  bu s y ,  c a u t i o u s , and  s k e p t i c a l . T h e y  h a v e  seen too m a n y
e d u c a t i o n a l  i n n o v a t i o n s  cor e  and  go .  Of ten  a f t e r  two to
four years they will accept and embrace C~ F—— o fter they h ive

seen materials in their field teach their students , f’or
example. ~hort—t .erm projects and innovations are t r oub le -
so me c o m p a n y .  D e e p — r o o t e d  c o m m i t m e n t  d e v e l o p s  s l o w l y .

W h a t  a re  criteria for apportioning terminals , staff

t i m e , e t c .  between types of users , e. ” ., instructors
vs. students , research vs. instruction , organizational

use vs. private use (income tax , games ) , nnd groups

within one user type: chemistry students vs. biology

s t u d e n t s .

E x a m p l e  s i t u a t  ion . An i n s t r u c t o r  or h i s  d e p a r t m e n t  
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r e s e r v e s  t ime  for  s t u d e n t s  to t a k e  lessons  a s s i g n e d  for  a
c l a s s .  A f t e r  a few weeks , h a l f  or fewer of the students are

u s i n g  the  CR F c l a s s room at the reserved time. Many have

f o u n d  it more convenient to work late at night during

u n s c h e d u l e d  t i m e s , o t h e r s  can he p r e s u m e d  to be l e t t i n g
t h e i r  a s s i g n m e n t s  “slip, ” a n d  t h e r e  may be some dropouts.

P r o b l e m :  the  CBE c l a s s r o o m  is r e s e r v e d , bu t  the t e r m i n a l s
a re  now u n d e r — u t i l i z e d . Who can  use the  c l a s s room , u n d e r
w h a t  c o n d i t i o n s , a nd how c a n  s c h e d u l e d  s t u d e n t s  be
p rotec  t ed?

A n o t h e r _ e x a m p l e .  The p s y c h o l o g y  d e p a r t m e n t  r eques t s  use
of t e r m i n a l s , not  for  t e a c h i n g  or r e s e a r c h , b ut fo r  access
to r e c r e a t i o n a l  l e s sons .  They  n o r m a l l y  pay “ v o l u n t e e r s ” and
w i s h  to use CBE games as a reward for participation in t h e i r
e x p e r i m e n t s .  Can t h e y  use CB E t h i s  way  or does t h i s  create
a do u b l e  s t a n d a r d ?  W h y  c a n ’ t the h i s t o r y  d e p a r t m e n t
s c h e d u l e  r e c r e a t i o n a l  use  for  t h e i r  s t u d e n t s  and s t a f f ?

Ho w f o c u s e d  and s t r u c t u r e d  w i l l  t h e  p ro jec t he? W i l l
i t o f f e r  a s e r v i c e  to a l l  q u a l i f i e d  to use CF3E ? Can
s t u d e n t s  not e n r o l l e d  in a course  use the  c o m p u t e r ?
Ca n any  s t a f f  member  use it as s/he  sees f i t  or w i l l
o n l y  d e s i g n a t e d  staff work towards limited goals use

C° E? W i l l  CRE p r o j e c t s  r e q u i r e  a p p r o v a l ?

‘.1111 o n — s i t e  p r o g r a m m i n g  consultation services be

pro v i d e d ?  Can a user  e x p e c t  to have  programming done
by a p r o g r a m m e r ?  

~~~~~~
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If you wish to attract new users , or if you can ’t
provide much released time for potential authors , the

presence of’ a friendly programmer may mean the difference

be tween  m o d e r a t e  and  m i n i s c u l e  lesson d e v e l o p m e n t .  In f a c t ,
depending on the characteristics of the expected lesson

d e v e l o p e r s , i t  may  be u n r e a s o n a b l e  to i n v e s t  o n l y  in
hardware and/or computer services without also including

funding for support staff < 3R1 .~4> . Note: 3P1 .4 is the number

of a ca se  f rom t h e  c r i t i c a l  i n c i d e n t  l i s t  ( S t e i n b e r g , 19 7 7 ) .

What amount of resources can be expended towards

cheap, but non— objective — fulfilling uses?

A typical situation: at a site trying to improve the

training of electronics technicians , the instructors from

the medical group at the school find there are lessons

a v a i l a b l e  w h i c h  they would  like their students to work

through. Other than good will , the medical usage won ’t help

the evaluation of the electronics course. What do you do?

Because of the vast courseware available on the PLATO

system , this problem arises frequently. Furthermore , early

in a project , when few locally—written lessons are available ,
the terminals are generally under—utilized , making refusal

difficult. If permission is given to use terminals ,

instructors begin to depend on the PLATO lessons and are

i n d i g n a n t  w h e n  they  can  no longer  use them because the t ime
and t e r m i n a l s  are rese rved  fo r  other  lessons and s t u d e n t s
< 2 A 3 . 1> .  A c c e d i n g  to such  r eques t s  consumes more  than
t e r m i n a l  r e sou rces .  T y p i c a l l y  d i s k  space for r o u t e r s ,
cou r ses , and  comment  f i l e s  is needed . Because the “ out—
s i d e r s ” are  u n f a m i l i a r  w i t h  o p e r a t i n g  the  sys tem , a d d i t i o n a l
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tim e m u s t  he spen t  s e t t i ng  u p  the routers and teaching them

how to enter a class roster and monitor student progress.
M uch  good w i l l  is e a r n e d  and often new and successful

p r o j e c t s  get  s t a r t e d  f r o m  s u c h  i n f o r m a l  b e g i n n i n g s , hu t  it
also hanpen s that these efforts have drained talent and

r e sou rces  f r o m  a s t r u g g l i n g  s i t e .  The k e y  is to identif y

those services which can he p r o v i d e d  w i t h  the  lowest
com sumption of scarce resources and w h i c h  w i l l  g e n e r a t e
g ood w i l l  in the most  p r o m i s i n g ,  p l a c e s .

Objectives for a C°E Projec t

(The fo]. lowtng questions related to projec t goal-

should he asl:ed of’ PAC H potential c~eneral_ support user.)

Why is CP F b e i n r  i m p l e m e n t e d ?

The general answer to this question comes in two forms:

“We t h i n k  we can do ‘~~( ‘  better if we h a v e  C R F ”  or “~~e h a v e
som e p r o b l e m s  w h i c h  we t h i n l y  CF3 E m i g h t  s o l v e . ” Do th  a re
reasonable answers , hut the latter suggests som e additional

advantages . In order to lustify the use of C D F ~ in the
first case , one must find unambiguous measures of’ “better ”
and then appraise the value of the improvement. For example ,
how much is it worth to increase the final test score of

co m m e r c i a l  p i l o t s  f rom 80% to 90 % ? 0r how m u c h  is i t  worth

to decrease  c tro oou t s  by  10% and  i nc r e a s e  course  a t t , i t u d e s  to
half a standard deviation above the school average? There

is the also the  p rob lem t h a t  if ’  C~~F. is d e c l a r e d  be t te r ,
someone else is i mp l i c i t l y  d e t e rm i n e d  to be poo re r .

The q ue s t i on s  above are r e l e v a n t  bu t  h a v e  a d i f f e r e n t  

.. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -

-
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pe r s p e c t i v e  w h e n e v e r  CPF  is i n t r o d u c e d  because  someone has
i d e n t i f i e d  p r o b l e m s  such  as u n a c c e p t a b l y  low p e r f o r m a n c e  on
a f i n a l  tes t  or a h i g h  d r o p o u t  r a t e  r e l a t e d  to poor s t u d e n t
a t t i t u d e s .  When C’~E is i n t r o d u c e d  u n d e r  these conditions ,
it .  is  p r o b a b l e  t h a t  o the r  m e t h o d s  h a v e  b een t r i e d  and  f o u n d
i n s u f f i c i e n t ;  hence  a n y  s o l u t i o n  is likely to he we lcomed  by
a l l .  F u r t h e r m o r e , t h e  i n t r o d u c t i o n  of ’ qpg  t e r m i n a l s  is less
l i k e l y  to he i n t e r p r e t e d  as a t h r e a t  or an i n s u l t  to the
t e a c h i n g  a b i l i t i e s  of the c u r r e n t  s t a f f .

I n  w h a t  d o m a i n  do you  expec t  C PE to show an a d v a n t a g e ?

Red uced t i m e  and cos t s .  When  and if  a c c o m p l i s h e d , t h i s
is one of the m o s t  e a s i l y — j u s t i f i e d  r ea sons  for  i m p l e m e n t i n g
CE3F .  One  of’ the  m os t  d i f f i c u l t  t a s k s  in p e r f o r m i n g  a compar-
iso n of cos ts  for  C P E a n d  o the r  m e d i a  is the  d e t e r m i n a t i o n
of the  costs  for  t h e  a l t e r n a t i v e s .  The costs  for  d e v e l o p i n g
and delivering materials via conventional media have a

t e n d e n c y  to get  “ b u i l t  i n t o  the sys t em ” a n d  he nce  m a y  he
o v e r l o o k ed .  Fo r e x a m p l e , pho t o c o p y i n g  c h a r g e s  m a y  get moved
f ro m t h e  t r a i n i n g  b u d g e t  to the  a d m i n i s t r a t i v e  b u d g e t  or
costs  fo r  t r a n s p o r t i n g  s t u d e n t s  to an i n s t r u c t i o n a l  c e n t e r
m a y  come f rom t h e  t r a v e l  budget rather than the training

b u d g e t .  I t  is pos s ib l e , ho w e v e r , t h a t  a g i v e n  C RE imp lemen-
ta t ion  m a y  e l i m i n a t e  c e r t a i n  of these costs , thus enhancing

i t s  c o s t — e f f e c t i v e n e s s .  To become aware of such areas of

sa v i n g s , one m u s t  diligently search out all cost items for

the  c o n v e n t i o n a l  instruction . R aving time (and thus money)

often means shortened training and reduced staff. Unless

tue time and staff can be u s o d  elsewhere , there is no real

sa v i n g .
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C PE cos ts are a l so  d i f f i c u l t  to c a l c u l a t e  s i n c e  a r n o r t i z a —
t i o n  pe r iod s fo r  c o u r s e wa r ~ d e v e l o p m e nt  and h a r d w a r e  a re  not
s t a n d a r d j 7 e d .  F u r t h e r m o r e , whe n new d e v e l o p m e n t  is  o c c u r r i n g
i t  is d i f f i c u l t  to a c c u r a t e l y  a p p o r t i o n  th e  e f f o r t  d i r e c t e d
towards ma intenance so that . a true “operational” cost  can  he
dete rmined . If a RPE site is new , it is hard to estimate how

much of the initial trainin g and set—up costs are one— t ,ime

c h a r aes t h a t  sho u ld he t r ea t e d  d i f f e r e n t l y t h a n  o t h e r
rec urrin g costs.

P.ecause the measurements of costs and sav ini’s are

c o m p l i c a ted , a s p e c i a l  e f f o r t  b er ~in n i n g  at the i n c e p t i o n  of
t h e  p r o j e c t , s h o u l d  be m a d e  to c at h e r , record , and  artal y~ e

cost  d a t a .
E n h a n c e d  s t u d e n t  p e r f o r m a n c e .  ~n h a n c e d  p e r f o r m a n c e

i n c l u d e s  b r o a d e r  s t u d e n t  s k i l l s , h i g h e r  p r o f i c i e n c y  l e v e l s ,
or h i gh e r  coc~n i t i v e  l e v e l s .  ~1easuring an improvem ent in

s t u d e n t  p e r f o r m a n c e  r e q u i r e s  a v a l i d  m e a s u r e m e n t  i n s t r u m e n t .
In  m a n y  cases t h i s  m i g h t  be a s t a n d a r d i z e d  test. of ach ieve -
m e n t .  In  o t h e r s , it m ight be a criterion such as the nerce nt—

age of students passing the bar exam , the proportion being

a d m i t t e d  to a c o l leg e , m e d i c a l  or g r a d u a t e  school , or t h e
n u m b e r  of m e c h a n i c s  or r e a l t o r s  r e c e i v i n g  c e r t i f i c a t i o n  on
the ir first attempt . in cases where an accepted “yar dstick”

is not available , a cons i d era b le e f f o r t  m a y  he r equ ire d to
generate and validate ampropriate measures.

Att itudes and motivation . Improvement of’ attitude and

mot ivation are often evpected t~ accompany innovations. Uow—

e v e r , un 1~~ss poor att itudes and mo tivation h a v e  been o b s e r v e d
an d blamed for other problems , “happier ” students and staff ’

a r e  not  n e c e s s a r i l y  v iewed  by a d m i n i s t r a t o r s  as an a s se t
w o r t h  i n c r e a s e d  cos t s .

(
~ue s t i o n n a i r e s  and r a t i n F  f o r m s  are  t h e  m os t  p o p u l a r  

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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w a y s  of m e a su r i n g  a t t i t u d e , ~u t t a n g i b l e  a c t i o n s  are  p r o b a b ly
more  c o n v i n c i n g  i n d i c a t o r s  ( e . g . ,  t h e  f r a c t i o n  of ’ s t u d e n t s
t a k i n c ~ a n o t h e r  course  in the  s u b j e c t , t h e  n u m b e r  c h o o s i n g
a ca reer  in t he  f i e l d , t he  a t t e n d a n c e  r e c o r d  or the  vo l  u n t a r y
d r o p o u t  r a t e ) .

N ew s e r v i c e s .  The o p p o r t u n i ty  to t a k e  a d v a n t a g e  of
new s e r v i c e s  not  a v a i l a b l e  p r e v i o u s l y is f r e q u e n t l y  c i t e d
as a reason to acquire CB F s e r v i c e .  For e x a m p l e , i t  m a y
he im p o s s i b l e  to o f f e r  r e a l i s t i c  s i m u l a t i o n s  w i t h o u t  a CPE
f a c i l i t y .  A l t h o u r h  t h i s  r e a so n  is v a l i d , i t  u s u a l l y  has
a mor e fundamental base in one of t h e  o t her  r e a s o n s  c i t ed
a bove , e. g . ,  to enhance stu dent performance by prov~ din c

(simulated) experience requiri ng higher cognitive skills

s u c h  as a n a l y s i s , s y n t h e s is , and decision —making.

Research. PLATO services provide tremendous opportun-

i t i e s  for  resea r c h .  The av a i la h il itv of vast kinds and

q u a n t i t ies of s tu d e n t  p e r f o r m a n c e  d a t a  a l l o w s  f i n e l y — t u n e d
ed u c a t i o n a l  r e s e a r c h  to he c a r r i e d  o u t .  Th~~ f l e x i b i l i t y  of
t h e  c o m p u t e r  and t e r m i n a l  a l l o w s  ~n v e s t i e a t i o r .s of h u m a n
p s y c h o l o g y  to he q u i c k l y  set up, i m p l e m e n t e d , a n a l y zed , and
d i s m a n t l e d .  P a t h e r  t h a n  r e w o r k i n g  h a r d w a r e  to a d j u s t  t i m i n c ,
i m a g e s , or c o n t r o l  of the  e x p e r i m e n t , t h e  e x p e r i m e n t e r  can
me r e l y  m o d i f y  p r o g r a m m i n g .  The s t a n d a r d  t e r m i n a l  p e r i p h e r a l s
a re  s u f f i c i e n t  for  m a n y  e x p e r i m e n t s  and the t e r m i n a l ’ s
ab i l i t y  to con t ro l  o ther  d e v i c e s  e x t e n d s  i t s  f l e x i b i l i t y .  ~y
putting all the directions on the computer , the experimenter

can eliminate subtle differences in the directions given to

various groups . Pirections can be precisely controlled over

a long period of time despite changes in staff , etc.
(‘eneral Considerations. Many worthwhile goals cannot

he m e a s u r e d  i m m e d i a t e l y  ( e . g . , ease of u p d a t i n g  k n o ~’l edge ,
success  in n o n — c l a s s r o o m  s i t u a t i o n s ) .  ‘~e v e r t h el e s s , t h e y
s h o u l d  no t  he e l i m i n a t e d  f r o m  the  l i s t  of r e a s o n s  for  

--- -.— -~~ —--
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a c q u i r i ng CEI E s e r v i c e s .
A frequently— overlooked point is that CBE 2 se

c a n n o t  f u l f i l l  the  o b j e c t i v e s  for i t s  i m p l e m e n t a t i o n  l i s t e d
above. That is , simply writin g and/or using CRE lessons

w i l l  not  a u t o m a t i c a l l y  i m p r o v e  a t t i t u d e , performance ,
r e t e n t i o n , or o f f e r  the other advantages available. CRE

services offer a medium through which such advantages may

be r e a l i z e d — — n o t  a g u a r a n t e e  t h a t  they  w i l l  be s i m p l y
beca use C R E is b e i n g  used . If  s t u d e n t s  u s i n g  CP E lessons
have shown h i g h e r  r e t e n t i o n , it is because  t e a c h i n g  strat-

egies which provide high retention have been used . ~ecause

many of these strategies require a C~ F system such as the

PLAT O system to handle their complexity , people have erron-

e o u s l y  a t t r ib u te d t h e  e f f e c t s  to the sys t em r a t h e r  t h a n  to
t h e  e f f e c t s  a c h i e v a b l e  via the  s ys t e m .  T h i s  m i s u n d e r s t a n d i n g
has led some sites and projects to “write some lessons and

measure how they are hetter ”—— a path primed for failure.
Since cost— effectiveness always seems to be an issue

of foremost i m p o r t a n c e , we have prepared a list of uses

for CBE which are potentially cost— effective. Naturally ,

many factors determine the actual cost—effectiveness of any

e n d e a v o r , b u t  the  uses s ug g e s t e d  h a v e  shown or s u g g e s t  a
h i g h e r — t h a n — a v e r a g e  p o t e n t i a l .  The l i s t  is f o u n d  in p a r t
I I I  of these  n u i d e l i n e s .

How will cost— effectiveness be measured?

This nuestion cannot be answered until the definiti on

for cost—effectiveness is broken down and clarified . If

the site or project mu st show c o s t — e f f e c t i v e n e s s , m u s t  a l l
parts of it be cost—effective? That Is , can some research 

~~~~~~~~~~~~~~~~~~~~~~~~~



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  — . . - - —- ...-,. — - — -— .‘. -.~~—..--—— - 
-
~~~

--.-. —. - - — ... .— - — - -..
~~ I

13

or service efforts he carried at a loss because of their
overall beneficial nature? For example , c o n s i d e r  a s i te
w h i c h  is nearly “breaking even ” and  i s also s u p p l y i n g  f r e e
s t a t i s t i c a l  and  c o m p u t a t i o n a l  s e r v i c e s  to  d e p a r t m e n t a l  and
a g e n c y  st a f f .  E v e n  if ’ the  u se r s  of the  s t a t i s t i c a l  p a c k a g e s
cannot he ma de to pay for the service , perha rs the value of

the service provided to them can be r e c k o n e d  and s u b t r a c t e d
f r o m  t h e  e x p e n s e s  of the  s i t e .  It  a l so  mat ’  be p r a c t i c a l  to
show t h a t  some groups cr o p e r a t i o n s  are  c o s t — e f f e c t i v e ,
t h o u g h not  a l l  a r e .

A second cons ideration revolves around the time period

for which cost—effect .ivenes~ i s ca l c u l a t e d .  I f  one i n c l u des
courseware development costs , the am ortization period is

im p o r t a n t .  Also  one m u s t  c o n s i d e r  w h e t h e r  cour se~~ar e d e v e l —
o p n’.ent costs for CPE lessons shoul d he me asured against

co u r s e w a r e  d e v e l o p m e n t  cos t s  for  t r a d i t i o n a l  m e d i a .  If  a
new course has been w r i t t e n  to i n c o r p o r a t e  C R E  l e s s o n s ,
o ne m u s t  m e a s u r e  c o s t — e f f e c t i v e n e s s  in t e r m s  of the  costs
fo r r e p l a c i n g  t h e  CI3 E m a t e r i a l s  w i t h  c o n v e n t i o n a l  i n s t r u c t i o n .

A t h i r d  c o n s i d e r a t i o n  is w h e t h e r  c o s t — e f f e c t i v e n e s s
m u s t  be d e m o n s t r a t e d  w h i l e  the  t e r m i n a l s  a re  u n d e r — u t i l i z e d .
For  ex a m p l e , c o n s i d e r  a c o u r s e  w h i c h  saves  ~ l O 0 / s t u d e n t  for
100 s t u d e n t s / y e a r .  I f  the C R E t e r m i n a l s  a r e  in use 1/3 of
t h e  t i m e  fo r  that course and cost $20 ,000/year , one has two

w a y s  to c a l c u l a t e  c o s t — e f f e c t i v e n e s s .  A s s u m i n g  f e w e r  term inals

cannot service the class , one can point out that costs

exc eed savings by flO,000/year. On the other hand , extra p-

olat ion of the costs and savings to full utilization of all

t e r m i n a l s  i n d i c a t e s  a s a v i n g s  of ’ ~.10 ,flfl0/year .

What features of’ the CEIF system do you intend to uSe?
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T h i s  q u e s t i o n  is d i s c u s s e d  more  t h o r o u g h l y  in p a r t  I I I ,
“Why Use a CFE System Like PLATO?” That discussion suggests

t h a t  u s i n g  o n l y  a s i n g l e  f e a t u r e  of the PLATO sys tem may not
be j u s t i f i e d :  less s o p h i s t i c a t e d  d e v i c e s  m a y  p r o v i d e  more
cos t — e f f e c t i v e  c o m p u t a t i o n  power  or g r a p h i c  t e r m i n a l s  or
large networks. Use of a system like the PLATO system is

espec ially justifiable when several such features are needed

together and/or when the ex act nature of the task cannot be

pre—s pecified. For example , i f one  k n o w s  t he bes t w a y  to
t e a c h  bo o k k e e p i n g , one m a y  be ab le  to choose a C~3E s y s t e m
(or other medium ) which just meets the needs of’ the training

and provides no extra capabilities .

W h a t is the nature of the project effort?

T h i s  qu e s t i o n  is i m p o r t a n t  fo r  d e c i d i n g  t h e  n u m b e r  of’

t e r m i n a l s , c h o o s i n g  t he  s t a f f , and planning the overall

goa l s  for  a project.

Ind irectly instructional. This would include experi-

mentin g with hardware and software; using PLATO notefiles

an d comm u n i c a t i o n s  n e t w o r k  for  s u r v e y s , etc.; em ploying

lessons and packages for eraphic , electronic , and mechanical
desi gn or statistical routines ; or studying CRE as a computer

sc ience subtopic. These uses require few terminals and

l i t t l e  c o o r d i n a t i o n ; o n l y  a s m a l l  s u p p o r t  s t a f f  w o u l d  be
n e e d e d  in most  cases .

I n s t r u c t i o n a l  r e s e a r c h .  A r e s e a r c h  e f f o r t  w o u l d  r e n u i r e
m o d e r a t e  a m o u n t s  of lesson desig n , little effort devoted

toward establishing and operating a classroom , and high
emphasis oo collecting and analy zing data. At least one

person with high programming prof iciency would he required.

_ _ _ _ _ _ _ _  ~~.Z . _ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~
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fl p orntional teachin g /tr ainin p . The m ajo r emph - .sis here

w o u l d  he t o w a r d  e~’f i c  ien t p r o d u c t  ion  of h i g h  a ! Ja l  i t y  ma te r -
i a l s . A c u r r i c u l u m  d e s i g r i ~~r and  the  le s s or  d e s i g n n r ~ w o u l d
f o r m  an i m p o r t a n t  p a r t  of t h e  ~t 1 f f ,  !..i~~i s o n  w i t h  st u d e n t s
and i n s t r i i c t o r n  r e q u i r e s  a n p r o n r i a t e  p’~r s on ~ I i t y  c h a r a c t e r -
istics wi t ,hin the staff. The ~oals of ’ l o w — m a i r t e n a n c e , e a s i l y —
proctored lessons and st and ardiz e ’~ clas sroom procedur es dis—

t j r i c u j s h  thi n from other types of ’  ‘i~;e .

\~hat is the m agnitude of the project effort? ~~ i~ is

t h e  to~ a] number of hours of m ateri al to he prep .~r e l ?

“Ihat is the total quantit y of’ human resources avail able?

These are important questi ons wcose answers mu ;t he

compare d to see if ’ the resources match the task. i f l  m a n y

c a ses pr oject p l a n n e r s  h a v e  Cai le d to  c al c u l a t e  the  r a t e
of production require d to m eet . t h e  nt.at.~’d coals. Ic other

cases they have developed m ore v~~terial s than the site ’ s

te rminals con deliver. They f’E.Jled to ca l cul a te the avail-

able terminal hours per week and comp are t~ a
4. to the class

size <201.2 , 2 01. 3 , 201. 14>. Dir ecti ons fcr apnrop r~ ate

p lann ine calculations and oh t aininr estim ates of ex?e ted

v a lues are given in part III cf these c~ui~~el ines.

Pow im rort .ant is it that the srodi ct r (lessons. .~erv ice
routin es , nackage n ) from the p r o  ~er . t  ~e ;n e d  at o t h e r

sites?

Althou gh wi desprea ’ usane is oft en a cood , objecti ve 

_~~1TI ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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i n d i c a t i o n  of the  g e n e r a l  v a l u e  of a se r ies  of i n s t ru c t i o n a l
m a t e r i a l s , i t  is d i f f i c u l t  to force. When the materials are
well—written and effective , users may flock around without

e n c o u r a g e m e n t  from the developers. However , t a k i n g  s t eps  to
guarantee that mater ials will gain rapid acceptance in

several institutions may be counterproductive. Generally ,

in order to promote acceptability, the proposed courseware
is  p l a n n e d , o u t l i n e d , and critiqued by a committee of
proposed users. Finding formats and strategies which are
widely acceptable may result in wring ing the “life ” out of
the instruction. On the other hand , ignoring committee
r e c o m m e n d a t i o n s  may limit the number of users. tn summary ,

w i d e s p r e a d  use  of lessons is a worthwhile r.oal which may
so m e t i m e s  bes t  be p u r s u e d  i n d i r e c t l y .  E f f o r t s  to p roduce
h i g h — q u a l i t y  l e s sons  w h i c h  are  easy to use and w h i c h  a re
w i d e l y  known t h r o u g h  s e m i na r s , brochures , etc. may be more
effective than efforts to create a p r o d u c t  a c c e p t a b l e  to a l l
p o t e n t i a l  u s e r s  and c o m p a t i b l e  w i t h  t h e i r  i d e a s .

A frequently — ignored issue is t h a t  a project or site
e v a l u a t i o n  is  n e c e s s a r y  w h e t h e r  or not  r e s e a r c h  q u e s t i o n s
are being answered. Also , the evaluation m u s t  he p l a n n e d  as
the project is being initiated , not as it nears the end
<LI A 2.1 , LtA2. 3> . Pelow are examples of issues to be negoti-
ated and questions to he answered during the initia tion of a
pro j ec t  or s i te .

~
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S I T E / P R O J E C T  F V A L I ~A T I O N

(A site manager readin g this section should substitute

t h e  word  “ si t e ” fo r e v e r y  o c c u r r e n c e  of “ p r o j e c t” . )

For the pro ject to survive and thrive , who HUST he
p l e a s e d ?  Who e lse  S H O U L D  be n l e a s e d , i f poss ible?
For each of’ them , w h a t  w i l l  cons t i t u t e  a sat i s f a c t o r y
pro ject?

The ge n e r a l  c a t eg o r i e s  he re  a r e :  t h e  l eve l  a b o v e  the
p r o j e c t ( s p o n s o r , s u p e r v i so r) , the projec t level (colleague ,

i n s t r u c t o r ) , a n d  the  l eve l  s e rved  by t he  p r o j e c t  ( c l i e n t ,
stur~ent ). This question mi r~h t  be r e s t a t e d  as “Wh at are the

cu r r e n t  p r o b l e m s  of each  CEF—related group ?” and scrutinizing

those  p r o b l e m s  w h i c h  C P E  m i g h t  al e v i a t e  or e x a c e r b a t e .

Adm inistrator. In order to fund Ct°F , a pr e s i d e n t  or
board of directors or sponsor might have to he shown one or

more  of t he  f o l l o w i n g  indications of “suc cess ” :

( a )  cos t s a v i n g s ,
( b )  t o t a l  d r o p o u t / f a i l  r a t e  cut  in h a l f  at a cost  of

less than $500 per student retained ,

(c) overt evidence of strong acceptance by instructors
( C 5 E — re la t , ed  p u b l i c a t i o n s , r en u e s t s  for  t r a n s f e r s ,
CF3F time and/cr terminals) , p r o b a b l y a c c o m p a n i ed by
media coverage ,

(d ) “remarkable ” improvements in student attitude ,

a t t e n d a n c e , e n r o l l m e n t  or p e r f ’o r m a n c e .
I n st r u c t o r .  pos t i n s t r u c t o r s  w o u l d  be s a t i s f i e d  i f

t h e i r  to ta l  w o r k l o a d s  were  decreased  or i f  their stuc~ nts

- . .---. .— — -— - - -~~~~~. -~~~~~~~~~~ - -~~~~--
.-“- - - .— .
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showed  h e i ch t e n e d  in t e r e s t .  In s t .r u c t o r s  w o u l d  he h a p p i e r  i f
gr ading, t e s t  p r e p a r a t ion , paperwork , and  remed ial t e a c h i n g
w e r e  red uced , g i v i n ç  them mo re time for classwork . They may

f e a r  los in g the i r job to C~PE , pa r t i cu l a r l y  when “cos t  sav in g s”
a re  men t i o n e d .  L a s t l y ,  t h e y  w a n t  to f e e l  t h a t  t h e y  a re  an
esse n t i a l  p a r t  of the i n s t r u c t i o n a l  process.

S t u d e n t s .  Students would be pleased to do “something

di fferent ,” spend less time on “busy work ,” and work at

their own rate. Some w o u l d l ike to l e a r n  to p ro gr a m  and
others woul d like to play fames. They don ’t w a n t  to h a v e  to
learn another s k i l l  ( u s i n f  the  C P F .  system) in order to learn

t h e  course  m a t e r i a l .  tJnfo rtunate ly, some m a y  d isl ike t h e
thoroughnes s and attentiveness wh ich are required in order

to complete a CPF lesson——they can ’t s leep  in c l a s s .  S t u d e n t s
en lo y the ability to make mistake s privately , t h e  immed i a t e
feedback supplied by CP~~, an d t he  f a c t  t h a t  t h e y  c o n t r ol the
sp eed of p r e s e n t a t i o n .

‘Those responsibility is it to see t h a t  p ro ject go a l s
a r e  r e a l i zed?

5x perience has shown that even when sites have carefully

co n s i d e r e d  and chosen objectives early in the project , t h e y
have sometimes failed to see them met because (a) the objec-

tives are never discussed with and supported by t he  p r o j e c t
s t a f f , ( h )  beca use p r o g re s s  t o w a r d s  meeting long—term coals

is se ldom che cked by m a n a ge m e n t , or (c) becau se responsibility

fo r meetin g certain objectives is not assigned to anyone.

An example of the last problem is that at one site it was

g e n e r a l l y  ag reed t h a t  “ e n l i s t i ng  instructor support” for CPF

w as  c r i t i c a l , to t h e  a t t a i n m e n t  of project success. The

__________________ 
—-- - —‘--- S .
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e x e c u t i v e  m a n a g e r  f e l t  that the task would be done by the
m ana c’er , the  m a n a ger f e l t  t h a t  the the  task  c o u l d best  b e
done by h i s  s t a f f , and the staff felt that l iaison was the

m a n a g e r ’ s r o l e .  The c i r c u l a r  l og i c  w a s  d i s c o v e r e d  w h e n  t he
tradit ional staff exhibited resistance to viewing or using

CBE l e s sons .  T h o u g h  the CPE p r o j e c t  had been set up to
s o l v e  a w i d e l y — r e c o g n i z e d  t r a i n i n g  p r o b l e m , the  t r a d i t i o n a l
s t a f f ’  was  u n a w a r e  of the p ro jec t ’ s g o a l s .  They  pe r c e i v e d
the CDF staff’ as an outs ide group who t h o u g h t  t h e y  c o u l d
bring in a machine and , w ithout workin g with the current

teach ing staff , do a be t t e r  job .

Does the  p r o j e c t  h a v e  a d e f i n i t e  end or r e — e v a l u a t i o n
p o i n t ?  A t  w h a t  po in t s  in the p ro ject  a r e  e v a l u a t i ons
of success/failure going to he made?

F a i l u r e  to r e a l i z e  t h a t  n e a r l y  e v e r y  pro jec t does h a v e
potential end ing points can be unfortunate. Furthermore , i t
is essen t i a l  to r e a l i z e  t h a t  mos t  g o / n o — g o  d e c i s i o n s  w i l l  he
m a d e  p r i o r  to the  a c t u a l  e n d i n g  da t e  or c o n t r a c t  pe r iod .
Th .. s the  e x t r a  e f f o r t  needed  to p r e p a r e  an i n t e r i m  r e p o r t  of
succes ses and achievements may he a f a r  mo r e e f f e c t i v e
i n v e s t m e n t  than effort devoted toward writing a final report

once  a l l  the  d a t a  has  been collected <3P5 .1> .

I f  h a r d w a r e  d e l i v e r y ,  cou r s e w a r e  p r o d u c t i o n , or s t u d e n t
usa ge  goa l s  c a n n o t  be co m p l e t e l y  met , can  a r e a s o n a b l e
ev a l u a t i o n  be m a d e ?  

2 ,~~~~~~~ 5 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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A l t h o u g h  o p t i m i s m  is i m p o r t a n t , i t  is o n l y  p r u d e n t  to
co ns ider  and p re pare fo r  po t e n t i a l  p ro b lems . In a sense ,
these guidelines are a detailin g of ’ p o t e n t i a l  p r o b l e m s  for  a
site or pr olect; the section “Contin gency Plannin g ” in part

l I T  of these guidelines lists specifically some predicta ble

p r o b l e m s  and  o p t i o n s .  A report edited by Steinberg (1°77)

examines over 100 incidents in the  e v o l u t i o n  of PLATO p r o j e c t s .
Pv l e a r n i n g a bout  poss ible  d i f f i c u l t i e s , a s i te m a n a ger can
t a k e  s teps  to p r o t e c t  and s t a b i l i z e  a s i t e .

T J i l l  t h e  e v a l u a t i o n  assess the  a t t a i n m e n t  of a p r e —
esta b l i s h e d  goal  or in v o l v e  a c o m p a r ison w i th an
ex isting course or program?

Th is is a basic question that determines the character

of the  p r o j e c t .  and t h e  e v a l u a t i o n . A d e s c r i p t i o n  of the
pros  and co ns  for  each  t y p e  of e v a l u a t i o n  is p r e s e n t e d  in a
cha pter in part III. Rrief ly, it is extremely difficult

to  a v o i d  c o m p a r i s o n s  w i t h  o ther  t e a c h i n g  med ia and t e c h n i ques
eve n if t h e  f o r m a l  e v a l u a t i o n  does not  r e q u i r e  i t .

Wha t d i m e n s i o n s  w i l l  t h e  e v a l u a t i o n  e x a m i n e ?

flecause project objectives vary so widely, this section

can p r o v i d e  o n l y  s u g g e s t i o ns  about  what might he m e a s u r e d
and  a few w a r n i n g s  abou t  c o m m o n l y — o v e r l o o k e d  i t e m s .  The
s ug ge s t i o n s  be low s h o u l d  be r e g a r d e d  as a “ s h o p p i n g  l i s t”
from which to select measures important for the objectives

of the project.

L . . ~~~~~~~~~~~~~~~~~ — - - ~~~~~5. -5- —- ~~~~TT~~ ~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~ _5--5~
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O u a n t i t y  of  use
Con t ac t  h o u r s  ( T h e  PLATO system automaticall y

reco rds  h o u r s / t e r m i n a l , h o u r s / s i te , and
h our s / u s e r , hut i.t doesn ’t d i s t i ng u i s h
be tween  re c r e at i on al an d in s t r u c t iona l
lessons.)

~umh er of s t u d e n t s  or u s e r s
rum ber of instructional staff i n v o l v e d

Costs

Prod u c t i o n  ( A r e  t r a i n i n c  co.ct3 included in
d evel opm e n t  cos ts?  I f  so , cos t s  w i l l  he
rather h igh initi a ll y . If’ not , an ap pro-

priate amortization rate must he c h o s e n . )
D e l i v e r y  ( I f  d e v e l o p m e n t  is g o i n g  on s i m u l t a n e o u s l y ,

it is difficult to a p p o r t i o n  cos t s  b e t w e e n
these two a c t i v i t i e s . )

Gene r a l  ( ‘Then eo n s id e r i .nc ’ cos t s .  ad d  ove r h e a d  of’

retirement , fringe benefits , space , etc.

As noted e l s e w h e r e , the  m a n n e r  of r e p o r t i n a
cos ts is i m p o r t a n t .  Tn one case the  costs

fo r d e v e l o p i n g  PL A TO m a t e r i a l s  was 1L7 t i m e s
h i g h e r t h a n  for c o n v e n t i o n a l  m a t e r i a l s , bu t
the  n u m b e r  of u se r s  a t t r a c t e d  to the  PLA T ( ~
mat erials was 9 times more.) -

Value of new services (Even if no one will directly

pay for using the CBE system to help do engineering

ho m e w o r k  p r o b l e m s , e n d — o f — c o u rse gr a d e  a v e r a g i n g ,
an d statistical processing , the  v a l u e  of those
services can he estimated.)

- 
-
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* * * * *-* * * * * * * * * * * * * * * *  * * * * * * * *  * * * * * *  ** * * * * * * * * * * * * * *-* * * * * * * * *

If the objectives of a project or s i t e  are i n s t r u c t i o n a l , *
* some of the f o l l o w i ng  m e a s u r e m e n t s  may  be r e l e v a n t .  *

S t u d e n t  p e r f o r m a n c e  and a t t i t u d e
C o n s i d e r u s i n g  t h e s e :  scores  on s t a n d a r d  t e s t s ,
c lass  g r a d e s , a t t i t u d e  r a t i n g s , pa s s / f a i l  r a t i o s ,
abse n t e e i s m , a t t e n d e n c e  at v o l u n t a r y  ses s ions ,
l esson c o m p l e t i o n  t imes , t es t  c o m p l e t i o n  t imes ,
e r r o r  r a t e s  in l essons , use of sel f — t e s t s  and
voluntary review , extra practice problems done ,
r e t e n t i o n  of t r a i n i n g ,  n u m b e r  who t ake  f o l l o w — u p
courses , number in current course who e n r o l l e d
based o n r e c o m m e n d a t i o n  by p r i o r  s t u d e n t s .

Qu a n t i t y  of lesson p r o d u c t i o n
H ours , o n — l i n e  a v e r a g e s  or r e p l a c e d  h o u r s  m a y  be
measured. (A complication: how can routers ,
computer—managed instruc tion (CMI) routines , or

pack ages fo r  c i r c u i t  des ign , s t a t i s t i cs , e t c .  be
i n c l u d e d ?  They  h a v e  no “ c o m p l e t i o n  t i m e . ” )
Non— terminal time savings (reduced homework

reported by students , reduced test preparation and
grading reported by staff , etc.) may be recorded .

Quality of’ lessons

A t l e a s t  f i v e  d i f f e r e n t  m e a s u r e s  a re  p o s s i b l e :
use by o t h e r s  ( n u m b e r  of u se r s , a m o u n t  of ’ u s e ) ;
c o l l e a gu e  opi n i o n  ( f o r m a l l y  or i n f o r m a l l y  a s s e s s e d) ;
student opinion (questionnaires , on— line comments ,
the n u m b e r  who t ake  f o l l o w — u p  c o u r s e s ) ;  s t u de n t
i n t e r a c t i o n  d a t a  ( e r r o r  r a t e s , p r o p o r t i o n  and t ype
of u n a n t i c i p a t e d  r e s p o n se s , r e q u e s t s  for  — H E L P — ,
fraction of questions answered correctly on first 

-.-‘—--,—.-.~~~ -. - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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attempt ); and the need for procto ! ing (number of’
students one proctor can handle).

~ote: ~any of the suggested evaluation variables were

t a k e n f r o m  t h e  October  18 , 1972 PLATO Evaluation Note

e”.titled “Some Evaluation Vari ables for PLATO Authors ,” by
h . Allen Avn er.

~ If  s t u d e n t s ’ pe r f o r m a n c e  and a t t i t u d e  v a r i a b l e s  a re  to *

* he e x a m i n e d , the  f o l l o w i n g  q u e s t i o n s  a re  r e l e v a n t .  *

What  is the t o t a l  f l o w  of s tu d e n t s ?  How m a n y  t i m e s
will classes start during the evaluat ion period?

The f l o w  r a t e  is a c r i t i c a l  e l e m e n t  in d e t e r m i n i n g  the
structure of any evaluation. It imposes  an upper  l i m i t  on
t h e  num ber of students who can be included in the evaluation .

Because formative evaluation during lesson develop m ent

requires student “guinea pig s ” to test the lessons , the rate

at which validated lessons can he produced is dependent upon

the  f r e q u e n c y  of ne w c l a s s e s .  f l ecause  e v a l u a t i o n  p l a n s  m a y
a l so  need r e v i s i o n  and r e f i n e m e n t , co u r ses  w h i c h  f r e q u e n t l y
have new classes forming are easier to evaluate. For exam-

p l e , a one—yea r evaluat ion period may be sufficient or even

excessive in a military training situation where classes of’

1 0—20 students st .art every two weeks. In a college or

u n i v e r s i t y  s e t t i ng  o n l y  two or t h r e e  c l a s s e s  w o u l d  s t a r t
d u r i n g  t h i s  same per iod , a n d  a p r i m a r y  or s e c o n d a r y  school
e n v i r o n m e n t  w o u l d  p r o v i d e  o n l y  one opportunity to test the
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st u d e n t s .  ‘To matter how many students are a v a i l a b l e , a one—
shot evaluat ion is extremely hazardous.

Wha t is the t o t a l  i m p a c t  on students in terms of num-

ber of hours on CBE or the total fraction of training

they receive from CBE? Is the impact significant

enou g h to pr o d u c e  a m e a s u r a b l e  e f f e c t ?

G iving half ’ the students in a c l a s s  a f o u r — h o u r  C.r3 F’

l esson in  the middle of a 16—week course is unlikely to

produce a measurable d ifference on the final test. The

sen sitive and thorough data collection features available

v ia CPF make many immediate measurements of’ effectiveness ‘

e a s y ,  hut lon g— term effects of snail or moderate amounts of

C u E ex posure may he difficult to detect.

In order to perceive a measurable effect on c o u r s e
variables (dropout rate , course attitude , etc.) 10% or more

of the course may have to be taught via f O E  l e s s o n s .  Fortu-
n a t e l y ,  in divi r~ual chapters , m o d u l e s , or sect ions of’ a course
( 1 — 2  ho u r s )  can  he successfully evaluated if one can examine

u ncontaminated “micro ” var iah i l es. For exam ple , performance

on seve r a l  tes t  i t ems  c o v e r e d  by the  CRE i n s t r u c t i o n  and
measured immediatel y after the instruction or within a week

or so may show an effect (if there is one). However , i t  is
less likely that the same var iable measured at the end of’

t h e  semester  ( w h e n  o the r  s t u d y i n g  or sources of information

are l ikely to supplement the student’ s knowledge) will show

as s h a r p  a d i f f e r e n c e  be tween  treated and untreated group s .

_ _ _ _ _ _ _ _ _  ~~~~ - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ‘- -‘- - — - - -
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Can you design a measure wh ich is fair , bu t  w h i c h  is
su f f i c i e n t l y  s e n s i t i v e  and s p e c i f i c  so t h a t  s t u d e n t
compensation for good or bad instruction won ’t w a s h
out differences?

A t es t  w h i c h  asks q u e s t i o n s  r e l a t e d  to e x a m p l e s  or
p r o b l e m s  g i v e n  in a CR E l esson  is unfair to students not

lea r n i n g  f r o m  C B E .  Put  q u e s t i o n s  w h i c h  a r e  f a i r  can also be
s e l f — t a u g h t  by e x t r a  s t u d y .

If non— CT3E instruct ion for a topic is terrible , CDE
i n s t r u c t i o n  is excellent , and students (particularly highly —

m o t i v a t e d  ones)  k n o w  t h a t  they  w i l l  be r a t e d , g r a d e d , or
se le cted  on the  b a s i s  of t h e i r  k n ow l e d g e  about . the topic ,

t h e i r  m o t i v a t i o n  m a y  c a u s e  them to c o m p e n s a t e  by s t u d y i n g
extra hard: differences between types of instruction ray he

erased .

Can students and instructors he sufficiently controlled

so t h a t  s t u d e n t s  in a n o n — C B F  s ec t i on  r e a l l y  get  none?

H y s t e r i a  about  b e i n g  den ied  C PE t r a i n i n g  h a s  not reached
the  level  w h i c h  m e d i c a l  r e s e a r c h  m u s t  dea l  w i t h , bu t  the
f r e e — f l o w  classrooms associated with college/university

s e t t i ng s , c o m b i n e d  w i t h  f u l l  r e v i e w  p r i v i l e g e s  may lead to
a d u l t e r a t e d  samples  when  h i g h l y — m o t i v a t e d  s t u d e n t s  fee l  t h e y
are missing out on something. Conversely, CPF— trained

s t u d e n t s  who f e l t  C P F  t r a i n i n g  was I n c o m p l e t e  have  been
k n o w n  to s t u d y  the no t e s  and t e x t s  of ’ s t u d e n t s  f rom c o n t r o l
g r o u p s . 

-——- -‘
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Will students be conrared to existing standards?

If  e x i s t i n g  s t a n d a r d s  are  used , t h e  v a l u e  of the CD E
lessons may not be clear. Because CPE lessons are likely

to he r e c e n t l y  c o n s t r u c t e d , they may teach topics which

standardized tests do not cover yet; because they may use

s im u l a t i o n s  and i n q u i r y  t e c h n i q u e s  to t each  to a h i g h e r
c o g n i t i v e  l eve l  t h a n  was possible previously, old forms of

tests may not indicate the greater effectiveness of the

C ’~E m a t e r i a l s .
If one creates new tests , how can performance on two

d i f f e r e n t  t e s t s  he compared? The best answer to this

dilemma is to duplicate testing. Continue to use old test

forms for a while to show (hope fully) equally good results

with the fOE materials. Simultaneously develop new tests ,
show that they measure appropriate knowledge or skills

(i . e ., validate the tests) , then measure the performance of

students receiving both traditional and CPE instruction.

rt ’ s a lot of work , but the only way out of the dilemma.

.~re standardized end— of— course tests available?

If’ so , and if the tests in use are valid for the project

objectives , you can save a great deal of time by not devel—
oping new tests.

Are any tests giver upon entrance to the course?

— - - - - - 5 - -- -- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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If entrance tests rrleasure h~cfrgroun (j and aptitude for
I e ar n  i r ~g t h e  su b j e c t , y ou  m ;y be able to u~ e t h e m  t o v e r i f y
t.he v a] id it y of’ an evalu ation. For ex ample , when d i v i d in ~’c l a s s e s  for a co m p a r a t i v e  e v a l u a t i o n , i t ’ s useful t o show
h-i t 1) 0 t h  H asses  a re  e q u i v a l e n t .  Such  m e a s u re s  m a y  a l so  he

us c ’f , j l  fo r s t a t i s t i c a l  c o n t r o l  or for assc•ssment of’ ap t i t u d e —
t r e a t  m on t i n t ~’r a c t i o n s .

W i l l  t he  evalua tion :ssess the project itself’?
The st a f f ?  The training? The management?

Who wil l carry ou t  e v a ]  u~ tion: project staff or an
o u t s i d e  group?
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PROJECT PLAt-T~1I1! C

What  p r o p o r t i o n  of the to ta l  a v a i l a b l e  t e r m i n a l
hours/week are being set aside for project use?

This question is designed to prevent overschedul ing of

t e r m i n a l  resources. In ordinary circumstances , one f i n d s
t h a t  t e r m i n a l s  are used about 3O—’40 hours per week . At

open—use sites such as universit ies an a d d i t i o n a l  20 — 30
hour~ per week are logged during night and weekend periods.

Some interpretation of these numbers is needed . One can and

should schedule more than 30—40 hours/terminal/week , b u t  one
should not expect that actual terminal use will be 100% of

what is scheduled. Students who finish early, students who

are absent , and classes that don ’t use a l l  a v a i l a b l e  termi-
n a l s  c o n t r i b u t e  to a “shrinkage ” of the utilization rate.

The 20—3 0 additional hours cannot ordinarily he scheduled

because students may he unwilling to take the risks of lost

data or uncertain computer availability.

W h a t  is the basic orientation of the staff in charge

of the CRE site?

Three types seem to dominate: computer scientists ,
educational specialists , and departmental staff. They each

have strengths and weaknesses.

Computer__scientists. They master the system quic kly

and they may be able to perform maintenance , hut some of

them have a predilection for disassemblin g equipment and/or
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connectin g additional equipment , either of which makes
use for ordinary purposes more difficult.

Education specialists. Their abilities with instructional
design may be a signific ant help in produc ing high quality
c ou r s e w a r e , hut their concerns for instructional design may
lead them to decide that only experienced designers should
be allowed to write lessons. In some cases their zeal for

ev— ilu at .ion will produce so many surveys and questionnaires
that potential users will dwindle .

Pepartm ental staff. ~!hen a department acquires CBE
terminals there is sometimes a tendency towards unreasonable
possessiveness ; no matter how under — utilized the terminals
are , no one but students or staff from that department is
allowed to use them.

At the en d of the project , who w i ll own or control the

eou ipment: the sponsor , the principal investigator , t h e
department or group funded , or the parent organization?

This is one item that should be answered by a careful

readirw of the contract rather than by requesting an oral or
written opinion from an administrator.

L
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FINANCIAL CONSIfl~~rPTIOri S

Will the terminals and computer equipment be insured?

Items should he inventoried so that insurance policies

or other protect ion will apply to stolen or vandalized

equipment.

W ill  a department , agency or ~rmr -~t~ ch uses fP~ he H
rewarded in their hud oet for ~e~ r~r i r r o v a t i v e  or c h a r g e d
for using an expensive resourc~ to li~’h~ en their load?

Both of the views above seem logical: a d e p a r t m e n t
should not he penalized for taking advantage of C9E , hut ,
conversely, they should be charged in some way if t e a c h i n g
burdens are lightened . Perhaps the only benefit .s are to the
students. In a n y  case , ju s t i f i c a t ions for such adminis trative

decisions are subjec t to criticism from either side and
should thus he cons idered in advance.

Who will own lesson copy rights and collect royalties?

Funding Agenc y—— It may want them to be free for all
u s e r s , h u t  i t  can ’t p r o v i d e  m a i n t e n a n c e  or
updated versions.

Parent tnstit ution—— It prov ides office space , possib ly
terminals or more.

- 
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Department —— It may provide te~’mina ls , released time ,
and s t u d e n t s .

A u t h o r — — H e  may  c l a i m  a u t h o r i n g  was done  in “f ree ” or
“research” time (in academic ci r c les , t h i s  is
similar to acting as a textbook author).

Have you p r e p a r e d  a c o m p l e t e  b u d g e t ?

The list below includes some freauently—over looked

expenses incurred by CPE sites.

Lo ng d i s t a n c e  t e l e p h o n e  c a l l s  ( T r o u b l e s h o o t i n g
terminal problems is norm ally attempted this way.

The l a r g e  distances between most CDE sites

i n c r e a s es n o r m a l  t e l e p h o n e  u s a g e . )
Staff acquisition (Interview trias , etc.)

Conferences (Since exchange of’ information is vital in
t h i s  r a p i d l y  c h a n g i n g  f i e l d , s t a f f  m e m b e r s  m u s t
t r a v e l  to c o n f e r e n c e s . )

Consultation (Experienced COF staff are hard to find.

~ site may have to eng3ge consultants to provide

certain skills and services.)

New jou r n a l s  and library acquisitions

Pos tage  and s h i p p i n g  for  r e p a i r  p a r t s  and r e p a i r e d
terminals

Above  a v e r a g e  cop ie r  u s a g e
P oom p r e p a r a t i o n  ( L i g h t i n g ,  sound  a b s o r p t i o n , a i r

compressors and pipe , extra electrical power)

F u r n i t u r e  ( T e r m i n a l  c a r r e l s , c h a i r s , s t u d y  t ab l e s)
P r i n t e r  s u p p l i e s  (P a p e r , r i b b o n s  or i n k )
Supplies for peripherals (Microfiche , audio disks ,

illustrator fees , film , developing, tape recorders)

See Francis (1976) for e s t i m a t e s .
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EN\!IPONMENT AND PI !YFTCAL PLANT

Where should the terminals be located?

U n f o r t u n a t e l y ,  some l a b o r a t o r y  e n v i r o n m e n t s  are  too
ho t ( o v e r  80 d e g r e e s  F ) , too d u s t y ,  o r c o n t a i n  c o r r o s i v e
atmospheres. Some sites have installed te .ephone lines to

sm a l l  c l a s s r o o m s , d e m o n s t r a t i o n  rooms , a n d  o f f ices so t h a t
a few t e r m in a l s  m o u n t e d on c a r t s  c an he shared among infre-

quent users. In lighter moments , th is is ref er r e d  to as
“term inal ~ la cart. ”

W h a t  is the s i z e  of y o u r  p roposed  CB E c l a s s r o o m ?

~e su re to i n c l u d e  room fo r  c a r r e l s , c o m m u n i c a t i o n
e q u i p m e n t , aud io u n i t s  or o t h e r  p e r i p h e r a l s , a i r  comp ressor
for microfiche , microfiche library area , proctor location ,
an d possi b l y a stu dy area for off— line activities.

What is the d istance to the CRE classroom from other

n o r m a l l y  f r e q u e n t e d  a r e a s  ( h o u s i n g ,  foo d c e n t e r s , o t h e r
c l a s s r o o m s , or l i b r a r ies) ?

Surpri singly , one of the strongest consistent dislikes

college and university students have expressed about PLATO is

the  d i s t a n c e  to the  t e r m i n a l s .  S e ve r a l  o t h e r w i s e — p r o m i s i n g
military uses were discarded when it was realized that the 
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time savings achieved by PLATO instruction would be offset

by the time needed to get to and from the PLATO classroom .

Or the other hand , usage statistics suggest that scattered ,
small classrooms (6 to 8 t e r m i n a l s )  a re  o f t e n  i n e f f i c i e n t
in utilizing their terminals.

What physical arrangements are planned: a learning

resource center , a media center or CBE classroom?

Will there be separate locations for authors?

Will authors ~ise terminals in a separate room , or

h a v e  r e s e rved  t e r m in a l s ?  W h e r e  w i l l  demos  be h e l d ?
Will individuals have terminals in their offices?

T e r m i n a l s  in o f f i c e s  o f t en  have low use . An authoring !

de m o n s t r a t i o n  room m a y  be a d v i s a b l e  so t h a t  s t u d e n t s  a re  not
disturbed by visitors. Install only a few terminals so that

all are nearly always occupied and authors must overflow into

the student classroom . Because it is more likely that authors

will use “student” terminal s than that students will use

“author ” terminals , total terminal utilization will be maxi-

mized with this arrangement. A further benefit is that authors

will he able to observe what’ s happening in the classroom.

Will p .~ject staff members have their own offices?

Where in relationship to those of other staff?

It is often valuable to give staff with part— time CPF

appointments a second office near the (‘,BE installation in

order to encourage them to devote a fair portion of their

_ _ _ _ _  

I 
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t i m e  to C R F  a c t i v i t i e s .  it is a m i s t a k e  to establish a CBE

o f f i c e  a rea  a w a y  f rom t h e  o f f i ce s  of sub ject m a t t e r  ex pe r t s
and instructors wor king in related topics. This tends to
promote polarization and to increase liaison prob lems .

H ow m a n y  h o u r s  a d a y  w i l l  t e r m i n a l  access  h e p e r m i t t e d ?
Who w i l l  m a i n t a i n  a schedule? Who will proctor the

t e r m i n a l s ?  How w i l l  access  to s t u d e n t  and a u t h o r  a r e a s
he controlled?

The  a n s w e r s  depend  on the  t y p e  of s i t e  and t he  t y p e  of
use , hu t s e v e r a l  p o i n t s  seem to f i n d  g e n e r a l  a ” r e e m e n t :  ( a )
i t  is i n e f f i c i e n t to e m p l o y  a u t h o r s  as p r o c t o r s , al t h o u g h  in
small sites (fewer than S termin als) , it m a y  be n e c e s s a ry .
G ood a u t h o rs h a v e  a t a l e n t  wh ic h i s too r a r e  an d cos t l y to
w a r r a n t  i n t e r r u p t i n ~’ t h e i r  p r o d u c t i o n  w i t h  d e t a i l s  w h i c h
c o u l d  he ha n d l e d  by a p r o c t o r  b e i n g  p a i d  a lesser  w a g e :  ( b )  i t
is i n e f f i c i e n t  to lock up the  t e r m i n a l s  a f t e r  ~ :O0 p . m . i f ’
t h e r e  a re  p o t e n t i a l  u s e r s  for  e v e n i n ~ h o u r s :  ( c )  u n a t t e n d e d ,
unproctored te rm inai~ quickly accumul ate food and bever age

debris and have become tarr, ct,s for vandalism in a few eases.

W i l l  st u d y m a t e r ia l s , te nts , microfiche , etc . need to

be c h e c k e d  out  f r o m  a proct or or library?

These  needs  are  a d d i t i o n a l  c o n s i d e r a t i o n s  w h i c h  ma ~
influence the location and l ay ’) u t  of a P LATO s i t e . C i n c e
m a n y  sites have only micr o fiche needs , s e v e ra l  s p e c i a l
;, r r n n r e m e n t s  h a v e  been f o u n d  to he w o r r < a h i e .  .~unie s i t e s

_ _ _ _ _ _ _ _  _ _ _ _  ~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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w h i c h  s e r v i c e  o n l y  a l i m i t e d  use r  p o p u l a t i o n  ( w h i c h  n e e d s
o n l y  a few m i c r o f i c h e )  seal  the  s l i de  se lec tor  door f rom the
i n s i d e  so t h a t  the m i c r o f i c h e  can be permanently left in the
term inal. When several different microfiche are needed at
one s i t e , l e s sons  m a y  be d e s i gn a t e d  to work  o n l y  at c e r t a i n
terminals. Some sites check out microfiche from a nearby
library. Both kinds of sites have found that theft—
prevention procedure s are needed .

.

~ 

-
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STAFF SELECTION

Staffing a Direct-Support (Project) Site

Will the staff’ be recruited from inside or o u t s i d e  the
organization , department , course , etc.? Can new staff

be hi red , or mus t  e x i s t i n g  s t a f f  be r ear ~ ang ed?

I n o r d e r  to a c q u i r e  s t a f f  e x p e r i e n c e d  in CBE , one
generally needs t.o loo~-: outside the organization. However ,

if the staff contn ’ns too large a fraction of n e w peop le ,
the project ma y be consi~ ered an outsider ’s venture. Some

existing staff members with numerous , broad—based contacts

(not necessar ily “old— timers ”) should he included for

purposes of liaison , especially in a project whose goals

include operational teaching and training <2C3 .1 , 2C3.2>.

Will the CRE project have a separate staff or will

most or all of the staff hold other/previous departm ent

affiliations and supervisors?

There is a potential problem “collecting ” the released
time promised by departments —— especially when the fraction
of released time is 25~ or less. Also , if control of’
assignment , recommendations for promotions , etc. is retained
by another department , there is an authority vaccuum for the

director of the CBE pro .iect. Unless the “home ” departments
are strongly committed to CRE . staff members may be rewarded
for ignoring their CE 3 F duties in order to participate in

_ _ _ _ _ _ _  _ _ _ _  __.I_—--
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depa r t m e n t a l  c o m m i t t e e s , t a s k s , and f u n c t i o n s .  0n the  o the r
ha n d .  i f  i t  is n e c e s s a r y  to f u n d  a c n E  p ro jec t .  w i t h  “ sof t ”
m o n e y , i t m a y  he po s s i bl e  to l u r e  t a l e n t e d  s t a f f  o n l y  by
g i v i n g  t h e m  s t a t u s  and a p o s i t i o n  w i t h  an e st a b l i s h e d , on-
goin g departm ent.

W i l l  a u t h o r s work  f u l l  t i m e  or wi l l t h e y  d i v i d e  t h e i r
t i m e w i t h  o the r  t e a c h i n g ,  ope r a t i n g , or research tasks?

ib i s  t o p i c  is d i s c u s s e d  in greater length in part II ,
“Ch oosing a staff. ” flrief ly , f u l l  t~ rn e m a y  he too much  for
some posi t i o n s , s u c h  as a u t h o r i n g ,  hu t as noted e l s e w h e r e ,
structured tasks such as teaching tend to get more  t h a n  t h e i r
p r o p o r t i o n a t e  a m o u n t  of effort compared to unstructur ed

t a s k s  such as a u t h o r i n g  CI3 E l e s sons .  <2C ) 1 . 1 , ?cM .2 , 2 C L L 3 ,
2C 5 .1 , 2 C 5 . 2 , 2 C 5 . 3 >

Fo r e x a m p l e , o ne h a l f — t i m e  a u t h o r  who t a u gh t  in h i g h e r
educ a t i o n  a t t e m p t e d  to p r e p a r e  l e ssons  in the m o r n i n g  and
t each  c lasses  in the  a f t e r n o o n .  He f o u n d  t h a t  h i s  m o r n i n g s
were  p u n c t u a t e d  by s t u d e n t s  d r o p p i n g  in , m e e t i n g s  w i t h
co ur 3e  s t a f f , a n d  “ r u s h ”  jobs  f rom h i s  t e a c h i n g  t a s k s :
w r i t i n g  t e s t s , g r a d i n g  lab  hooks , e t c .  In c o n t r a s t , f e w
PLATO r e q u i r e m e n t s  were  so m aj o r  as to cause  h i m  to m i s s  a
l e c t u r e  or not s u p e r v i s e  a l ab  session . He s u m m a r i z e d :
“I f ’  you don ’t have a lecture ready or a test graded , you ’ll

get people  v e r y  upset . If  the PLATO lesson isn ’ t f i n i s h e d ,
you  j u s t  g i v e  a l e c t u r e  in s t e a d . No one ge ts  upset . No
one can say how long, it should take to write a CRE lesson .”

Will authors work independently or as part of a team?
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This  q u e s t i o n  is d i s c u s s e d  in par t II  as we l l  as in
M a h l e r , r i s s e l t , Schell , & A l d e r m a n  ( 1 9 7 f ) .  P r i e f l y ,  t eam
structures are advised when a r a p i d  s t a r t — u p  is needed or
when it is not practical to teach the subject matter experts

to become CRE authors <3C3 .3, 3C~~.l , 3CLI .2, 3C)L3, 3C~-I. 14>.

Wil l e v e ry o n e  who is t r a i n e d  in C R E  a u t h o r i n g  he
e x p e c t e d  to become p a r t  of the p r o j e c t ?

The d i s c u s s i o n in pa r t  I I  sugges t s  tha t  i f  p o s s i b l e , a
n o n — p r e j u d i c i a l  escape  o p t i o n  be p r o v i d e d  so t h a t  p e o p l e
who a re  not removed by early screen ing procedures can later

be moved  to and f r o m  o the r  p r o j e c t s , t a s k s , a nd a s s i g n m e n t s
w i t h i n  and o u t s i d e  of the  C R E  r r o j ec t .  This require.s that

job descriptions and staff expectations be prepared with

such moves in mind. Freouent with in—project re—assignments

have been : an author who had difficulties with TUTOR or

w i t h  i n s t r u c t i o n a l  d e s i g n  become s a s u b j e c t  m a t t e r  e x p e r t ;
an author with exceptional skills becomes~ a reviewer and ,
later , en instructional designer ; a programmer with inheren t

instructiona l design skills becomes an author; and colleague
rev iewers who have learned TUTOR become authors <?C3 .l>.

Will promotions change job descriptions and force
staff’ to leave or upset the project organization?

P a r t i c u l a r l y  in the m i l i t a r y  se rv ices , b u t  to a deg ree
in  c i v i l i a n  e m p l o y m e n t , p r o m o t i o n s  m a y  d i s r u p t  the  o r d e r l y
progress of a project by forcing new leadership roles on 

~~~~~~~~~ ~~~~~~~~~~~- ‘ 5 —’ - ~~~~~~-5- ~~~~~~~~~.5



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
5- 

- - -

39

the promoted  group  member  or by f o r c i n g  these w o r k e r s  to
p o s i t i o n s  o u t s i d e  the p r oj e c t .  The p o t e n t i a l  for t h i s
p r o b l e m  shou ld  be a n a l y z e d  as pa r t  of ’ s t a f f  s e l ec t ion  and
con t i n g e n c y  p l a n s  s h o u l d  be p r e p a r e d  < 2 C 2 . 3 ,  3 A 3 . 1 > .

St a f f i n ~~~a~~~e n er a l ~ S~ pp or t  S i t e  ( V o l u n t e e r  A u t h o r s )

Th i s  k i n d  of si te is somet imes  f o u n d  in c o n j u n c t i o n
w i t h  a p r o j e c t  (or  d i r e c t — s u p p o r t )  s i t e  and o f t e n  occu r s  in
p u b l i c  h i gh e r  education institutions . Typical examples
wo uld i n c l u d e  u n i v e r s i t i e s  or m e d i c a l  schools  where  the
a u t h o r s  are p r o f e s s o r s  c~r i n s t r u c t o r s  who w i s h  to c r ea t e
c o u r s e w ar e  for  t h e i r  own courses .  They  m i g h t  w i sh  to d r a w
u p o n  the  t a l e n t s  of a p r o g r a m m e r  pool and to consu l t  w i t h  an
instructional designer. The degree to which each would

l ea rn  C R E s k i l l s  w o u l d  v a r y ,  bu t  m a n y  would  no t  wish  to t r y
to become e x p e r t s  in ye t  a n o t h e r  f i e l d .

Who i s a v a i l a b l e  to he an a u t h o r ?  W h a t  a re  the
p r a c t i c a l  l i m i t s  and w h a t  r e w a r d s  a re  available? Must

e x i s t i n g  t a sk s  he r e a r r a n g e d  or m ay  new s t a f f  he a d d e d ?

Some a g e n c i e s  have  e r r o n e o u s l y  b e l i e v e d  t ha t  m e r e l y
p r o v i d i n g  access  to CRE services is sufficient. There may

he false economy in not providing a large enough support

s t a f f  to aid and  d i r e c t  a p p r o p r i a t e  use  of the f a ci l i t i e s
< f l 1 .~4 , 3P1 . ’ > .

Can a university auth or count lessons he has prepared

as “publications. ”?
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‘Jp to now the  answer  has  g e n e r a l l y  been “ no , ” bu t  t h i s
i s sue  may  be n e g o t i a b l e  and f e e l i n g s  about  it h a v e  been
c h a n g i n g .  The m a i n  s t u m b l i n g  b lock has  been the absenc e  of’
“j u r y i n g ” or a “ r e v i e w ” compa r a b l e  to t h a t  a p u b l i c a t i o n
in  a p r o f e s s i o n a l  j o u r n a l  w o u l d  r e c e i v e .  W i t h  or w i t h o u t
a s u b s t i t u t e  for t h i s  “ r e v i e w ” i t  is w o r t h  t r y i n g  to get
c o u r s e w a r e  c o u n t e d  t o w a r d s  p u b l i c a t i o n s  si n c e  t h i s  i s sue
cou ld  be p i v o t a l  to a p ro fe s so r  a l r e a d y  p r e s s u r e d  fo r  t i m e .
At  l eas t  one p ro j ec t  has h i r e d  respec ted  a u t h o r i t i e s  to
c r i t iq u e  t h e i r  CFI E p r o d u c t i o n  and  has  used the c r i ti q u e s
as suppor t  for  t h e i r  a r g u m e n t s  to g i v e  p u b l i c a t i o n  c r e d i t
for CPE courseware.
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A I J T H O P  TP A I H I N G

W h e r e  w i l l  new au t h o r s  he t r a i n e d ?

If a site has been abl e t.~ hire staff mem bers of suffi-

cient background and experience ~o train the rest of the

g roup  in the  C R E l a n g u a g e , i n s t r u c t i o n a l  d e s i g n , and  us i n g
t h e  C F E sy s t em , the  answe r to this question is obviously

“on— site. ” ~ecause experienced staff are rare , many sites

a r e  fo rced  to r e l y  upon o u t s i d e  i n s t r u c t o r s .  The a d v a n t a g e s
to training one ’s staff off— site seem to slightly outweiEh

on— site training.

(‘n — s i t e . If the t r a i n e r s  can  be b r o u g h t  to the s i t e ,
cos ts are t y p i c a l l y  lower  because fewer  people mus t  t r a v e l
and  a d d i t i o n a l  s t a f f  can  be t r a i n e d  or can c o n s u l t  w i t h
e x p e r i e n c e d  u s e r s  for  o n l y  th e  cost of t h e i r  t i m e .  Though
the advant ac~es of bein g trained by several different trainers

is  lost , i t  m a y  be c o m p e n s a t e d  for  by a longer training

period (made possible by lowered costs).

Off—site. T r a i n i n g  at a l a r g e  CPE center provides

t r a i n e e s  w i t h  m u c h  b r o a d e r  e x p e r i e n c e s  than  t h e y  c o u l d  rece ive
while staying at home.  I m p o r t a n t  e x p e r i e n c e s  i n c l u d e :
visiting a functionin g classroom , meeting other authors and

s u b j e c t  m a t t e r  e x p e r t s  in the same f i e l d , a r r a n g i n g  fo r
r e v i e w e r s  and u se r s  for  f u t u r e  materials , and viewing or

u s i n g  o p t i o n a l  dev ices  a v a i l a b l e  such as t e r m i n a l  p e r i p h e r a l s .
If many staff are to receive CBF training, but only a

few terminals are to be installed at the r’ew site , there may

be an advantage to obtainin g training at a large GRE. center

where terminals can he reserved for training classes.

5-- .  
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Can the  s t a f f  get  c r e d i t  for  the C R E t r a i n i n g ?

It is i m p o r t a n t  for  s t a f f  in the m i l i t a r y  s e rv i ce , as

well as many primary, secondary, and community colleg e

staff members to receive written certificates documenting the

s a t i s f a c t o r y  c o m p l e t i o n  of t r a i n i n g .

How can the p r o j e c t  s t a f f  he p ro tec ted  f r o m  t h e  n o r m a l
je a l o u s y  assoc ia ted  w i t h  spec ia l  p r o j e c t s  and a d v a n c e d
equ i  pment?

Many of the keys to preventing jealousy and maintain-

ing cooperation hav2 been mentioned previously: avoid

h o a r d i n g  e q u i p m e n t  and t e r m i n a l  t i m e , include part— time as

wel l  as f u l l — t i m e  s t a f f , i n d i c a t e  w i t h  w o r d s  and a c t i o n s  the
important role of non—project staff to the overall project ,
d e m o n s t r a t e  r e g u l a r l y  and f e r v e n t l y  the  common goa ls  b e i n g
add re s sed  by b oth  p r o j e c t  and n o n — p r o j e c t s t a f f s .

The need fo r  l i a i s o n  to p romote  good w i l l  be tween  C RE
and non—CBE groups is n e a r l y  a l w a y s  u n d e r e s t i m a t e d .  The
i n t r o d u c t i o n  of a new t e c h n o l o g y  w h i c h  is not  f a m i l i a r  to
a l l  the  s t a f f  is rather threatening. The possibility of

g e t t i n g  l e f t  out or l e f t  b e h i n d  is c l e a r .  E f f o r t s  s h o u l d  be
made f r o m  the  b e g i n n i n g  of any  p r o j e c t  to o r i e n t  and in t ro -
duce staff to the C~ E system. The construction of the CBE

classroom should make it easy for non—projec t staff to

observe what is happenin g and use the terminals themselves

without feelin g they are intruding <2A1.1 , 2A 1 .2 , 2A1 .3 ,

2A 1. ’~, 2A2.2 , 2A ?.3 , 2!~2.Ll> .

~ 
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* The remainin g quest ions in p a r t  I of these  gu i d e l i n e s  *

* refer to situations in wh ich the CPF system is to he *

* used p r i m a r i l y  for  i n s t r u c t i o n .  *

C O U R S E  D F S C R I P T I O~I AN D I S SUE S

Throughout the next sect ion i t  is i m p o r t a n t  t h a t  the
concept  of a “cour se ” is clear . ~e w i l l  use it to mean a
presentat ion of multiple concepts during a period of a month

or mo re .  S i n g l e — c o n c e p t , s h o r t  t e rm t r a i n i n g  p r e s e n t at i o n s
w i l l  be re f ered to as “ m i n i — c o u r s e s . ”

Is cou rse lcck s t e p ,  g r o u p  paced , or se l f  paced?
Will this format continue to be used?

Lock step. This format allows for very easy scheduling

of lessons and very high terminal utilization rates. In
higher education environments , however , students will use

unscheduled times and terminal locations , if available.
T h i s  t e n d e n c y  lowers  the u t i l . i z a t i o n  r a t e  d u r i n g  s c h e d u l e d
t i m e s , bu t  does not  a f f e c t  o v e r a l l  u s a g e  r a t e s .  C ou r s e w a r e
in a lock—step format is easy to i n t r o d u c e  i n t o  a course :
the  i n s t r u c t o r  s i m p l y  i n f o r m s  the s t u d e n t s  t .hat  t hey  should
r e p o r t  to the  CPE classroom rather than the lecture hall .

Recause most students will be taking the same set of lessons
d u r i n g  a c lass  per iod , c o m p u t e r  s to rage  ( E C S )  is e f f i c i e n t l y
used , a n d  i f  the l e s s o n s  are well—polished , little proctor—

ing is needed. Although , by definition , no time can be saved

w i t h  l o c k — s t e p  usage , t h e  i n t r i n s i c  s e l f — p a c i n g  of CPE w i l l

-5.--- - —---.5- - - -  
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normally force the instructor to make some provision for

s lower  s t u d e n t s  to f i n i s h  d u r i n g  a p er iod  o u t s i d e  normal
c lass  ho u r s .  I t  m a y  a l so  he n e c e s s a r y  to p r o v i d e  supple-
m e n t a r y  m a t e r i a l s  for  those who finish early.

G roup  paced , S t r u c t u r e d  s t u d y .  “ S t r u c t u r e d  s t u d y  is a
situation in which all students in a class spend the same

fixed amount of time studying. This situation ray he b r o u g h t
about  by l i m i t e d  t e r m i n a l  access t ime or by the l i m i t e d
training day found in some military training environments.

In  a s t r u c t u r e d — s t u d y  s i t u a t i o n  C R E s t r a t e g i e s  i n v o l v i n g
forward branching or pre— testin g to skip sections of lessons

and t h u s  a c c e l e r a t e  the p r o g r e s s  of b r i g h t  or e x p e r i e n c e d
s t u d e n t s  a re  f o u n d  to be s e l f — d e f e a t i n g .  They  tend to put
inordinate pressures on slow students because the self—

paced , i n d i v i d u a l i z i n g  n a t u r e  of CB E s e p a r a t e s  s t u d e n t s  in
t e r m s  of t o t a l  t i m e  to m a s t e r  the  t o p i c .  Hence  a lesson
that is •judged or proven to be efficient under self—paced

conditions may be inappropriate and even inefficient under

g r o u p — p a c e d  co n d i t i o n s .  Tt is especially true that certain

strategies “normally ” used in CflE lessons will increase

lesson production time without saving student time. This

o c c u r s  because  the r a t e  of the  s lowes t  s t u d e n t  d e t e r m i n e s
the  r a t e  of the g r o u p .

In both lock— step and group—paced formats , students

finishing early can create problem s . They must be released
f r o m  c lass  or g i v e n  r e c r e a t i o n a l  l essons  or lessons  on
o p t i o n a l  t o p i c s .  ( G i v i n g  them lessons  used l a t e r  in the
course would only put them farther ahead). Slow students
may  h a v e  to r e t a k e  a l e s son  in an a t m o s p h e r e  of s h u f f l i n g
chairs and/or “pinball alley ” (i.e., while other students
ar e loudly enjoying r~creational lessons). As the slow
students struggle to finish , they realize that the progress
of the whole class is being held up until they finish. In

L ~~
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such a s i t u a t i o n  both f a s t  and slow students save time by

“exch an gin g answers ” to the questions in the l e s s o n .
C r o u p — p a c i n g  is o f t e n  u sed  w h e n  the n a t u r e  of p a r t s  of

t h e  i n s t r u c t i o n  is  such  t h a t  s e l f — p a c i n g  is not  p o s s i b l e , e . g . ,
d e m o n s t r a t i o n s , c lose  l a b o r a t o r y  s u p e r v i s i o n , e t c .  I t  is
often seen as a c o m p r o m i s e  be tween  s e l f — p a c i n g  and loc~k — s t e p .
B eca use of the  e x i s t e n c e  of the  l o c k — s t e p  p h a s e s  in the
t r a i n i n g ,  t he  number of i n s t r u c t o r s  is g e n e r a l l y  the  same
as that for lock— step trainin g . rcs d e m a n d s  on PLATO a re
o n l y  s l igh t l y  la r g e r  t h a n  t h a t  for lock—step.

Despite the above problems , group—pac ing can reduce the

tra inin c~ neriod required while adaptirw to varying s t u d e n t
p o p u l a t i o n s .  The l a t t e r  is an i m p o r t a n t  a t t r i b u t e  f o r  the

m i l i t a r y  s e r v i c e s  whose  s t u d e n t s  m a y  v a r y  in e x p e r i e n c e  w i t h
the  t i m e  of y e a r  or the  e x i s t e n c e  of a d r a f t  or m o b i l i z a t i o n
effort.

G r o u p  paced , Free st u d y .  In t h i s  s i t u a t i o n  C R E  cou ld
he used freely outside class , hut the c lass  w o u l d  s t i l l  he
g r o u p — p a c e d .  U n f o r t u n a t e l y ,  ou r e x p e r i e n c e  does not  in c l u d e
any examples of this training format. The most typica l~

\f r e e — s t u d y  e n v i r o n m e n t , p u b l i c  ed u c a t i o n , s u p p l i e s  fe w , i f
any, payoffs or e a r l y  c o m p l e t i o n . Because  p r e s e n t a t i o n s
and demonstration s typically require the orderly completion

of prerequisite materials , this format is of limited utility.

sel f  paced . S e l f — p a c i ng  is i d e a l l y  m a t c h e d  to a CBE

e n v i r o n m e n t , but  it r e q u i r e s  s t a n d — a l o n e  e q u i p m e n t  se tups
or a d d i t i o n a l  i n s t r u c t o r / p r o c t o r s  in cases where  l a b o r a t o r y
p r a c t i c e  a c c o m p a n i e s  the course . Because  s t u d e n t s  in a
self—paced environment oft-en use CRE at r a n d o m  t imes  and
places , an instructor is typically unavailable. In most

PLATO C RF s i tu a t i o n s , t h i s  p r e s e n t s  few problems , since

notes between students and their instructors are easily

w r i t t e n .

/
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W i t h o u t  f i r m  gu i d e l i n e s , st u d e n t s  tend to a l l o w  s e l f —
paced coursework to be d isplaced by assignments with definite

deadlines. Self—pacing provides both the problem and the

solution here . T n  some institutions , such courses can simply

he f i n i s h e d  the  n e x t  term. Alternativel y , the instructor

can set up intermediate milestones with deadlines that must

be me t by s e l f — p a c e d  s t u d e n t s .  Because  s e l f — p a c i n g  sugges ts
that computer— generated or computer— selected quiz and test

questions are needed (for test integrity) , production of a

self—paced course may take longer than for a group—paced or

lock— step course. However , administrative problems associated

w i t h  r e m e d i a t i o n , abse nces , etc . can be nearly eliminated.

Wha t are the  ro les  of i n s t r u c t o r  in each of ’ the
t r a i n i n g  f o r m a t s ?

Lo ck s tep .  Because  t h i s  is the f a m i l i a r , c o n v e n t i o n a l
teaching format , it will be used as a ba si s for  c o m p a r i s o n
but will not he discussed explicitly.

Croup  paced , St r u c t u r e d  s t u d y .  An e x p e r i e n c e d  m i l i t a r y
cu r r i c u l u m  d e v e l o p e r  a rgues  c o n v i n c i n g l y  t h a t  th~~5 mod e of
o p e r a t i o n  is the w o r s t  p o s s i b l e  for  i n s t r u c t o r s .  B ecause
t h e  s lowest  s t u d e n t  sets the  r a t e , the  i n s t r u c t o r  c a n n o t  s i t
down to r e v i e w  a n d  c a r e f u l l y  t each  the slow s t u d e n t — — t h a t
w o u l d  mean the g r o u p  wou ld  mov e at a still—slower rate . All

t h e  i n s t r u c t o r  can do is to prod the  s t u d e n t , or s i t  at the
terminal and give him the answers so the class can proceed .

Self paced . In this m ode , the instructor can stimulate

f a s t  s t u d e n t s  and h e l p  slow s t u den t s , w h i l e  the  c o m p u t e r
c a r r i e s  the b u r d e n  for  most i n f o r m a t i o n  p r e s e n t at i o n  and
t e s t i ng .  The c o m p ut e r ’ s d o m i n a n t  ro le  m a y  b r i n g  out the

-—— —  - -.- — 

-~~~~~~~~~

-,— 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

—
~~~~

. -- - -~~~~



__________________________________________ -- __
~~~~~~-. ~~~~~~~~~~~~~~~~~~~~~~~~~~ 

— 

— I

best in dedicated staff , the worst in lazy staff (“If CPE is
so good , let it do all the work”). Some instructors take a
while to adjust to t.he idea that they are no longer the

“main attraction ” knowing ~ll the information and delivering

it from high atop the lecture platform . Tn fact the role of
a n i n s t r u c t o r  is m u c h  more  s i m i l a r  to tha t  of a p r i v a t e
t u t o r .  Once i n s t r u c t o r s  adopt  t h i s  v i e w  of t h e i r  ro le , t h e y
generally find it rather rewarding.

Is the  c o u r s e  p r e s e n t l y  o r g a n i z e d  in to  modules ,
c h a p t e r s , a n d  less on s?

These ma y provide convenient divis ions for allocating

assignments , scheduling production , and organizing changes

to a course.

Are course objectives available? Are old tests and

exams available? Lesson plans?

If new staff mem bers are to develop course segments , such
documents and information are extremely valuable for

providing direction s . Developers should he cautioned , hcwever ,
that follow ing old lessons or lecture notes too closely can

be far too limiting. Old tests can he used to indicate if

t he  same l eve l  of m a s t e r y  is b e i n g  a c h i e v e d  as w e l l  as
p e r h a p s  p r o v i d i n g  some p r o v o c a t i v e  q u e s t i o n s  for  the C R E
m a t e r i a l s .  I t  is w o r t h  some e f f o r t  to retrieve such tests. 

- - - .-
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Wha t  m e d i a  and s t r a t e g i e s  are used in current course?

F i l m  or v ideo  casse t tes,  f i l m l o o p s , a u d i o _ t apes .  O f t e n
the  e f f e c t i v e n e s s  of e x i s t i n g  m a t e r i a l s  can be i n c r e a s e d  by
t e a m i n g  them up w i t h  C B E .  For e x a m p l e , a f i l m l o o p  m a y
c o n t a i n  p o i n t s  o v e r l o o k e d  by s t u d e n t s .  A c o m p u t e r — c o m p o s e d
test may focus attention and produce greater mastery with

l i t t l e  cos t .
Lab exercises. In many academic situations , students

c o m p l a i n  because  lab work seemingly has little relationship

to c l a s s r o o m  t o p i c s .  T h i s  p rob l em f r e q u e n t l y  o c c Lr s  because
la bs must he planned weeks in advance so that equipment and

su p p l i e s  can he f r e s h  and r e a d y .  V a r i a t i o n s  in the c lass
p r o g r e s s  m e a n s  t h a t  the lab a n d  l e c t u r e  get  out  of synch ron -
i z a t i o n . A p o t e n t i a l  so l u t i o n  is to t i e  a sho r t  CE F lesson

to each  la b in order  to r e l a t e  it to top ics in  the
m a i n s t r e a m  of s t u d y .

P r e — l a b  s i m u l a t i o n s  can f a m i l i a r i z e  s tu d e n t s  w i t h  the
objectives , apparatus , and procedures associated wit-h an
exercise. This solves the problem of s t u d e n t s  who don ’t
r ead  the  lab  d i r e c t i o n s  h e f o  e th~ lab , speeds equipment
se t — u p  t hus  a l l o w i n g  longer  e x e r c i s e s  to be c o m p l e t e d , a n d
r educes  damage to equipment because of misunderstanding and
h a s te .

When the purpose of a lab is to collect , analyze , and
r e p o r t  d a t a , CBF l essons  can  r educe  the  i n s t r u c t o r ’ s lab
book g r a d i n g  t i m e  by a c c e p t i n g  d a t a , ch e c k i n g  c a l c u l a t i o n s
and a n a l y s e s , and p e r f o r m i n g  g r a d i n g .

Drill. A community college math instructor reported

t h a t  he once spent a lot o f class  t i m e  d r i l l i n g  s t u d e n t s .
He now can use class time to present concepts and he lectures

_ _ _ _ _  _ _ _ _ _ _ _ _  
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on~ y once  or tw ice  a week while letting the computer super—
v i s e  the d r i l l s .  In o the r  cases , complex algorithms for

de t e r m i n i n g  w h e n  a s t u d e n t  s h o u l d  r e v i e w  missed  i tems h a v e
been easily managed by the computer.

what are the outstanding strengths and w e a k n e s s e s  of
the course?

An analysis of strengths and weaknesses should point

out the part s of the course which should be changed , the

parts which should be retained , and may suggest a direction

to start when looking for solutions to course problems .

If a course is known  for  it s f i n e  case s tud  ies , p e r h a p s
new case studies which are individually interactive could

be added . C n the  o the r  h a n d , if the course is known for
h a v i n g  f i ne  l e c t u r e r s , t h e y  s h o u l d  no t  be rep laced. Instead ,
consider deve 1 opin g a serie~ of lessons to g r a d e  h o m e w o r k
pro b Jern s , nrovi de nrerequisites , or deliver supplementary!
enri rhm ent materials.

What kinds and amounts of homework are assigned?

rPF assisted homework is potentiall y a way to u p g r a d e
performance , hut it will not save money directly because

hcmewor k time is cost— free in most environments.

Will CPE lessons be use-~ during class time or will they

he considered like hornewcrk—— to be done outside of class?

-5--- - - - ~~~~~~~~~- -
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Depending on the way CPF lessor~s are assigned , students
may treat CPF.— taught topics differently. For example ,
students who are used to out—of—class work being practice

exercises for what is covered in class will treat out—of—

class CBE assignments similarly: students who do not nor-

mally complete homework assignments are likely to ignore CBE

lessons. However , if most students normally perform out—of .~
class assignments , new topics and additional material may be

taught via GRE without using class time <3F3.’4>.

Will the addition of CBF expand the existing course?

GRE developers sometime forget that adding adjunct

simulations , practice exercises , computer—aided problem
solving, mastery drills , etc., wil l expand the amount of

student time required to complete the course. Although this

can sometimes be offset by providing labor— saving routines
for statistical analy sis , etc., the overall impact on the
course length should be examined .

What Is the student populatio n for this course——homogen-
eous or diverse? Does the course have prerequi sites?
Is there a need for remedlatjon?

Out— of— class remedlation for a handful of students may
he a cost—effective technique for reducing the completion

time of a group—paced class or for reducing the dropout rate .

— 5- - - — —  - -—--- .5 5- -— -- -.5- ~~~~~- . 5- - -  .- — _- - -—— . —- -—--- --.5 .5
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Is the drop— out rate large and/or problematic?

The answer depends on the situati on. In a public edu—
cation institution , the dropout rate is probably irrelevant

unless it is embarrassingly large or unless departm ental
fundin g is dependent on the number of students completing

t h e  course. In military and industrial training institutions

and in privately — supported colleges , dropouts are typically

expensive. CB~ materials may be part of a potential cure
for a dropout problem.

Is the course taught to a level of mastery and/or are

grades assigned?

CBF is ideally suited for teaching to a mastery level ,

h u t  some institutions require some sort of score , grade or

other discrimination device.

The decision to teach to a mastery level requires more

different forms of test-s than are typically used in a

non—mastery situation since re—testing to show mastery is

necessary.

It should be noted that some students prefer UOT to

achieve mastery of the material and find it frustrating

when they cannot relax and take a “gentleman ’s C” for the

course. Whatever the med i um used , the introduction of

mastery requirements eliminates traditional grading. Essen—

tia ll y, everybody gets the same grade!

I- - . - - . .. --5-- - ---i- ---- 
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W i l l  CRE lessons  he phased in as they  are comple ted ,
or w i l l  t h e  course  be s u d d e n l y  c o n v e r t e d ?

Tidy research desi c~ns and the practica lities of forma-

tive evaluation and oøeration al teaching prescribe different

answers . For “tidy ” research , the full complement of CBF

lessons should be implemented at once (to all students or to

half of a randomly— selected group of students). From the

point of’ view of a department or instructor trying to upgrade

the training or solve teaching problems or a curriculum

developer wishing to tune the courseware to the students ,
the favored approach is more ]ikely to be to make a subjec-

tive evaluation of the value of new materials and implement

immediatel y all those which seem completely debugged <2D1 .5>.

__________  __ __ -.5—-—



53 *

Who will decide what goes on to the CEE system? What
criteria will be used?

As indicated previously, this question is of critical

importance. If instructors or institutions distant from the

d ev e l o p e r s  a r e  ex p e c t e d  to use the materials , this is a
l o g i c a l  p o i n t for r e q u e s t i n g  t h e i r  i n p u t .  The cr i t e r i a  fo r
choos i ng t op i c s  for  CPE development depend or the project

ob jec t i v e s , m o d i f i e d  by t he  c o n s i d e r a t i o n s  of w h a t  CBE can
do especially well. As m u c h  e x p e r i e n c e  as p o s s i b l e  s h o u l d
be em p l o y e d  w h e n  m a k i n g  t h e s e  d e c i s i o n s .  Th is  is one of the
t i m e s  d u r i n g  a p r o j e c t  w h e n  an o u t s i d e  c o n s u l t a n t  may  he
needed .

Will the lessons written be considered to “belong ” to

~ course or to an instructor —developer? Will future

instructors be required to use some , any, or all CRE

lessens written by this organization?

In a higher education environment , if the lessons are

to he written for a specific course to be used by current or

subsequent instructors , it may be important that potential

users be involved at all stases. R e q u e s t i n g  r e v i e w s  f rom
non— CPF instructors is often a good first step. Failure to

involve others may result in unused lessons when other

instructors teach the course . In a military or p r imary —

secondary public education facility, instructors have less

choice about teaching materials and the problem outlined

here occurs less frequently <3F1. 1 , 3F1.2 , 3F 1 .3 , 3F 1 . U ,

3F2.2 , 3 F ? . 3 > .
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W i l l  lessons be w r i t t e n  so they  c a n  he used in several

different courses?

On the surface , this path seems prudent because it

allows development costs to be amortized more quickly. - But

there are some hidden pitfalls. Normally the backgrounds of

students in the different courses will vary considerably.

ne group of students will he bored or the other strained

unless Herculean efforts at individua lizatio r and ability

trackin g are made. These efforts , of course , ht -*st develop-

ment time.

A better approach is to write lessons for highe r ability

students , test and polish it for them. Next , have a few 
*

students from another course use the lesson. Note their

problems , a n d  modify a copy of the lesson to meet the differ-

ing prerequisites of the other users. In many cases less—

prepared students will point out difficulties which should

be repaired in all versions of the lessons. Nevertheless ,

it is so much simpler to write a lesson for a single , narrow

audience that it is worth the slight additional computer

storage and modification time needed for multiple versions.

Fur th erm ore , the author will not waste any time installin g

extra help and r e m e d i a t i o n  w h i c h  a re  not t r u l y  needed .
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THE STUDENT POPULATION

How are students selected for the course S? Are any
predictive tests administered?

Knowledge about the students is important since many

desi gn decisions are based on the breadth and depth of student

abilities. Listed prerequisites are often out of date and
should not he accepted without exam inati on of current class

m a k e u p  a n d / o r  f u t u r e  n e e d s .  In t e c h n i c a l  and v o c a t i o n a l
courses , readin g level and math skills should be checked if
possible. On the other hand , don ’t spend time administering
or retrieving test data (e.g., SAT scores) unless the use
for them is clearly established.

Is m o t i v a t i o n  a p r o b l e m  fo r  s t u d e n t s ?

If so , i m p r o v e d  m o t i v a t i o n  may  be an o b j e c t i v e  to be
achieved via CBF .. However , do not expect improvement

merely because of the change of medium. Few improvements

are  a u t o m a t i c .  One must use strategies to enhance the
r e l e v a n c y  or i n c r e a s e  s t u d e n t  i n v o l v e m e n t , fo r  e x a m p l e .

Wha t  p rob l ems  do s t u d e nt s  h a v e  during and after this

co u r s e ?

The effect of C RE can  be more  t h a n  p r o p o r t i o n a t e  to the

.5- —— i _ _ _~~~~~~~~ ~~~~~~~~~~~~~~~~~ 
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fract ion of time spent usin g it if hott lenec~:s can -c alle y—

ia ted and  h u r d l e s  can  he l owered. This is also a f i n e  w a y
to en h a n c e  m o t i v a t i o n .

Is t e r m i n a l  use to he s c h e d u l e d  or f r e e  f l o w i n g ?

~‘- in c e  CP F is i n h e r e n t l y  s e l f — p a c e d , i t i s co n ven ien t
i f  st u d e n t s  can use  t e r m i n a l s  f r e e l y .  Thus  t h e y  c a n  s k i p
c l a s s e s  whe n t h e y  a re  ahead  and t h e y  can  f i n d  v a c a n t  t e r m i n a l s
whe n t h e y  are behind. In any case , some convenient unsched-

uled t ire should he provided for slower students. This

b r i n g s  up an interesting semantic problem. The term “s low
stu dent” has become a euphemism for “poor s tu d en t . ” Another

t e r m  mus t  be f o u n d  to d e s c r i b e  s t u d e n t s  in a s e l f — p a c e d
m a s t e r y  s i t . u a t i o n  whe re  “ s l o w n e s s ” c ar r i e s  a m u ch  smal  ler
n e g a ti ve c o n n o t a t i o n .

Do s t u d e n t s  need a d d i t i o n a l  rewards for achieving high

performance?

For ex a m p l e , som e sites allow students to rla y games as
a reward. It is probably as motivating (and certainly

cheaper) to install a publicly — available “record hook” for
displaying the score of high achievers within instructional

lesson-c . One successful format incorporates progr amming

to eliminate the recording of embarrassingly low scores and
to cause the premature obsolence of , say, the sixth through
tenth best scores. The latter feature deletes some old
scores so that achieving a “recordable ” score does not
beco me i m p o s s i b l e .

________ 
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How pressured are the students for time? for grades?

CRE w i l l  not  h e p o p u l a r  if s t u d e n t s  a l r e a d y  pressed
fo r t i m e  p e r c e i v e  t h a t  C R E a s s i g n m e nt s  t ake  longer  t h a n
a s s i g n m e n t s  fo r  c o n v e n t i o n a l  m e d i a .  S i m i l a r l y ,  t he  use of
CR E — g i v e n  g r a d e s  (o r  g rades  f rom any  m a s t e r y — t y p e  t r a i n i n g )
mus t be c a r e f u l l y  c o n s i d e r e d  fo r  s t u d e n t s  who a re  e s p e c i a l l y
an x i o u s  abou t  g r a d e s  ( e . g . ,  p r e — m e d  s t u d e n t s ) .  It  is gen—

e r a l l y  i n a p p r o p r i a t e  to “ c u r v e ” sco res f rom m a s t e r y  e x e r c i se s
in order to provide “grades. ” Another problem with grades
based on performance in a CBF. lesson is that some lessons
can he repeated by a student. Which grade should be recorded :
The first? The last? The average of all attempts?
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D E V E L O P I N G  A C U R R I C T ~LUM

Are you preparing a curriculum , not  j u s t  l essons?

A l t h o u g h  some reasonable uses of CRC involve the

creation of a single lesson not t e r r i b l y  c lose ly  r e l a t e d  to
other topics being taught , one usually wishes to integrate

the CBE lessons with each other and with materials in other

media. However , because many users start out thinking small

(especially at a general— support site) , it frequently happens

that a course eventually contains a collection of lessons

which cannot he transformed into a curriculum .

It is folly to develop a lesson without adequately
planning for its integration into an educational context.

If you are not planning to modify a w h o l e  c o u r s e , b u t  r a t h e r
are creating a few lessons to present some difficult — to—
teach topics , the concept of a mini— course may he the best
approach. A mini— course is an integrated cluster of’ on— line
and off— line materials which teaches a single , limited — range
t o p i c .  The c r i t i c a l  f e a t u r e s  of such  a c l u s t e r ar e~ ( a )
w e l l — d e f i ned , b u t  l i m i t e d  p r e r e qu i s i t e s  ( b )  consistent
t e r m i n o l o g y .  o b j e c t i v e s , a nd p e r s p e c t i v e  and ( c )  a d e f i n i t e
e n d i n g  p o i n t  ( f r o m  w h i c h  another mini— course can be l a u n c h e d ) .

Creating lessons without a m a s t e r  p l a n  can  he i n e f f i -
cient. For example , one developer explored the use of the
CRF system writing several kinds and styles of lessons. ~e
introduced the CBE system , the keyboard , and checked the
student’ s math skills in each. As he deve lop e d  c l ust e r s  of
lessons , he found that the students were being re— introduced
to the CBF system (and having their math skills tested )
again and again. ~urther~ or~~, several lessons just would

I - 
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no t “ {‘ it ”  i n t o  a c l u s t e r .  ~v e n t u a l l y  a l l  l e s sons  h a - I t h e i r
intro duction s removed , and some l essons were divided into

se v e r a l  n a r t s  so t h e y  c o u l d  fit into clusters.

W i l l  t he  lessons  be u sed f o r  m a i n l in e i n s t r u c t i o n  or
as an a d j u n c t  to o t h e r  i n s t r u c t i o n ?

M a i n l i n e  lesso ns p r o v i d e  an e a s i e r  f or ”~a t to j u s t i f y
co sts  an d show sav in g s , hut  t h e y  r e q u i r e  mor e  ca re  and  t e s t —
in~ d u r i n g  c r e a t i o n  and i m p l e m e n t a t i o n  (be c a u s e  the y are
the sole source of information about a t o p i c ) .  If  s u f f i c i e n t
t ime is avail able , one pat i which is o f t e n  s u c c e s s f u l is to
use  the l e s so ns in an a d j u n c t  mod e i n i t i a l l y  u n t i l  a n y  prob-

l ems are el imin ated (or a skeotical audience is won o v e r )  and
then use the m as :nair~l in e  l e s s o n s  re p lac in g c o n v e n tio n a l
m a t e r i a l s .  T h i s  c on v e r ~’io n f rom “ a d j u n c t ”  to “m a i n l i n e ”
sho u ’d be phased in heginn in~ as soon as po s s ib l e  because
st u d en t s t a n d a r d s  for  each t y p e  of u s a g e  a re  l i I ’e iy  to he
-~ i f f e r e n t and t he  e l i m i n a t i o n  c 1’ t h e  p r e v i o u s  m a i n l i n e
m a t er i a l s  m a y  r e v e a l  some ov e r s i~~h t s .

Are  y o u  m odifyir~ an existin g curriculum , or creating
a new one?

Most neople realize that u n l e s s  t h e y  modify their

curriculum somewhat , they won ’t he able to make good use of’

their (‘PF system; fewer realize that if their modifi cations

are too ambitious , they ma y not he able to hand le the twin

tasks of c u r r i c u l u m  d e v e l o n m e n t  and m a s t e r i n g  a new med ium.

- - - --- — --- .~~~i 
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The d e c i s i o n  abou t w h e r e  to s t r i p e  z ba 1 -anc~ r i ep en ’~s on t h e
expe r i e n c e  of’ the gr o u p  w i t h  r e spect  to c u r r i c u l u m  d e v e l o p —
n en t aid C’~~’ i n s t r u c t i o n a l  des i  en as w e l l  ~s the  m a n p o w e r
avail able.

Tieca use of the vast possib iliti es an-I the great number

o~ cho ices available from a C’~F’— based ciirri culwi . sites with

modera te c u r r i c u l u m  d e s i g n  e x p e r i e n c e  ( i n  l i m i t - e d  m e d i a )  h a v e
become i r ed an d h a v e  f a l l e n  s h o r t  of t h e i r  g o a l s .  F u r t h e r -
more , some k i n d s  of e v a l u a t i o n  a r e  v i r t u a l l y  i m p o s s i b l e  i f  a
m aj o r r e v i s i o n  is m a d e  s i m u l t a n e o u s l y w i t h  a ch a n g ~ in nedia .

~]t.hough writing an en~~irelv new c o u r s e  is  a v e r ”  dif f’i—

cult task , the r e s u l t  m a y  n o t  be so t,hreateninr’ to current

i n s t r u c t o r s .  ~‘u r t h e r m o r e , o ne ma’, h e  a b l e  t o use  fl~e (‘~~F
sy st e m  t-o av o i d  capi t a l  costs a s s o c i a t e d  w i t h  l a b s  or
demonst rat ion devices.

‘~i l l  med ia o t h e r  t h a n  C~~’ he ‘i~ ed ? ‘~ho w i l l  h~~

responsi b le for de cidi n g what- m edia t-o use for each

top ic m d  f’or insurin g that the media are inte r f ’ac e ?

1’herp are si~~ni~’ican t problems with teaching l ar~~*~
nor t i ons  of  a cou r se on l y v i a  C f l C  l esso n s: fl~~F rp$our~~p~ crc

expensive , they are inappropriate for some uses , and they —

h ave  unnee ” ed power for some app l ication s . ‘~i x inc medi a is

mor e ef ficient , hut require s someone to in te r~rate from the

bep inn~ ng all materi al.s written on a topic <?P~~.1~~.

Wha t. off line m ateri al s or paper c’opie of C P F  lessons

w i ll he made available? on what cond ition s? 

.5 .5 - 
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One of’ the  g r e a t e s t  s h o r t c on in ’7 s of’ PL f l T O CPF m a t e r i a l s
produc ed so f a r  is t h a t  t h e y  at t empt . , uns u c c e s s f u l ly , to he
totally stard— alone. Alt hou gh providin 0 m anuals , worksheets ,
st ud y guides , out -lines , and summaries to accompany cnr

l e s s o ns is v e r y  s e n s i b l e , i t is se ldom d o n e .  A s a r e s u l t
t h e  c o s t — & f e c t i v e n e s s  of some a p p l i c a t i o n s  m a y  he r educed .
For example , student-s who want to have something to study
af t e r  t h e~’ have left the terminal are forced to take notes.

~o t e — t a k i n g  is an e f f e c t i v e  s t u d y  s t r a t e g y  for  some k i n d s
of l e a r n i n g .  hu t  cheap e r a l t e r n a t i v e s  t h a n  c o p y i n g  f r o m
a CPE term inal are avail able. E’o r c i n g  s t u d e n t s  to t ak e
n o t e s  f r o m  the  t e r m i n a l  may  c h a n r e  a l e s son  w h i c h  saves
t i n e  ( a n d  m o n e y )  i n t o  a l e s son  w h i c h  t akes  e x t r a  t i m e .

I n s t r u c t o r s  nay  f ea r  t h a t  s t u d e n t s  w i l l  s’ i p  the  CP ~F
lesson if th ey can  pi ck u p a s u m m a r y  of wha t  t h e y  m u s t  l e a r n .
I f  a s u m m a r y  shee t  can a d e c u a t e l y  e x p r e s s  a l l  the  concep t s
w h i c h  mus t be l e a r n e d , the re is no reason  t h a t  the  fil E
lesson  sho u l d  he u s e d .  If  the  f P F  lesson is t r u l y  n e c e s s a r y ,
b u t  the  s t u d e n t s  are  l a z y , the i n s t r u c t o r  m i c h t  w i s h  to make
summ aries available only after the student has successfully

complete d the 1 esson or only several days before major tests

<~~F 1 .2>

~‘ill publis hed lessons (written at other sites)

comprise a significant amount of’ the courseware used?

Yes.  It is a major task to interface the topics and

courses tau ght at one ’s own sit- e with lessons selected from

cu r r  i c u l .a w r i t t e n  e l s e w h e r e .  ~oneone should he given responsi—

bi ’it.y for gatherin g lists of a v a i l a b l e  m a t e r i a l s  and a i d i n c
— instructor s in the selection of lessons based on more than

.- - - -  -
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their titles . (
~s in textbook sel ection , a problem sometimes

occurs b e c a u s e  m a t e r i a l s  ~-~h i c h  a re o p t i m i z e ~ fo r  st u d e n t s  m a y
seen unstimu latin g and un appeaiinR to an instructor ~‘2 n 2 . 5 > .
Suggestion : include several student-s on the lesson selection

committee.

M o d i f i c a t i o n  of’ lessons written at other sites often

ent ails a great deal of’ work unless the changes involve only

the addition or deletion of displays and text. Document ation

is  f r e q u e n t l y  l a c k i n g  and t her e  may  he p r o b l e m s  in finding

the author and receivin g permission to modify his work.

No. Unless terminal delivery is phased , the decision

not to use materials written elsewhere will result in a

lon~ period of under—utilized teri~inals. Furthermore , the

r e l a t i v e l y  l a rg e  d e v e l o p m e n t  cos ts  a s s o c i a t e d  w i t h  C R E
ma y threaten cost—effectiveness if some existing lessons

cannot he employed. An insightful comment by a w e l l — k n o w n
educator unfortunately applies to m a n y  CPF. develoners:

“Researchers and educators frequently demonstrate a strong

resistance to the use o4’ someone else ’s innovation. It has

been said that if there were a ~‘obel r , r i z e  for  e d u c a t i o n a l
r e s e a r c h , we w o u l d  h a v e  to nominate an entire generation

of researchers for their co— disc overy of the wheel ,”
( !~o l n a r , 19 7 1 ) .

Are lessons to he written simu]tanecusly for all parts
of’ the course or will you start from one end working

toward the other ” Which end wi 11 you start. from?

All parts simultaneously. This may he necessary if

several authors with different sub— specialties are emp loyed.

Spre adinc ’ the effort may make testing more difficult and

--- - .5- -—. ~~~~~~~~~~ _ — - -~~~~~~~.5-~~~~~~~~~ — .5--— —.5- - ----- -



63

may require more e f f o r t  to assure that objectives and
prer ern ’isite s match up.

neginning at. the end . ‘Then larr~e , consecutiv e rortions
of a course are to he r e w r i t t e n  to i n c l u d e  CPE instruction ,
it is frequentl y advantageous to begin lesson wr itin g and
i m p l e m e n t a t i o n  at the end of the course. This intuitively —
wron e order has the f o l l o w i n g  a d v a n t a g e s : —

1. The first materials seen by a student (those most
likel y to turn him on or off to (‘RE) are those written

whe n the authors and  staff are most experienced in CRC

developm en t .

2 . The orocess follows the order of a formal task

analvsis~ if mid — way through the development , one
finds students unable to understand the ma terial , one

can easily add prerequisite topics because the

de v e l o p m e n t  of p r e r e q u i s i t e  t o p i c s  is a l w a y s  “do wn the
road” in terms of tine. If a part of the task analysis
n~’st he postponed , development can neverthel ess

st a r t  i m m e d i a t e l y .

‘
~~~. If’ the course is ~-eing converted from lock— step

to self—paced as the C1~F. materials are introduced (a

comm on o c c u r r e n c e )  , st u d e n t s  can move through the

c o n v e n t i o n a l  materials together , then finish the

self—paced part of the course ~t their own rate . If

t h e  cou r se  were  r e w r i t t e n  h e c i n n i n g  at  the  s t a r t ,
students usinø~ the self—paced CflF materia l s would have

to catch up or wait for the whole class to begin the

conventional lock— step section of’ the course. A ny

-
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time savings realized from self—pacing and CRE lessons

can he taken advantage of , even during preliminary

testing phases.

it . If for some reason the developm ent effort falls short

of its goals in terms of quantity of lessons produced ,

it is less likely that the evaluation plan will he

completely invalidated or impaired . As noted above ,
actual time savings can he measured , not estimated ;

CPF— inf luenc ed attitudes will he “fresh” : and the

higher — level cognitive skills (often taught near the

end of the course) for which CflF can often show cost—

effectiveness will be present in the completed p o r t i o n
of the course .

I
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I .FSSO~ TY P~~

‘~‘i l l tests , as well as lessons , be programmed for CflE

u s a g e ?

Some s i t e s  h a v e  us ed CDF a l m o s t  e x c l u s i v e l y  fo r
t es t i n g because  of the capability for c om p u t e r — g e n e r a t e d
test items , easy recording of test  i t em s t at i s t i c s  ( e . g .
r e l i a b i l i t y ,  d i f f i c u l ty l evel , d i s c r i m i n a t i o n  i n d e x ) , and

the opportunity for feedback (fuerra , McPaniel , Kaufm an &

Fuller , 1977). Other instruc tors have felt more comfortable

us ing  CDF l e s sons , hut keeping their tests in a conventional

fo r m a t .  Still , other users , faced with an evaluation plan
callin g for a comparison of’ s t u d e n t s  t a u g h t  via (‘FE lessons
with students taught conventionally , have realized they must

test conventionally in order not to give unfair advantage to

student - s fam il i ar w i th  the  C B E s  stem.

what problems with test security exist ”

To avoid embarrassment , test security should be checked

thoroughly before items are entered on— line. Procedures for

checking student identification should he planned and built

into tests. Pll ow ance for system failures during testing

must be made.
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LESSO~I ~TA~’D A R P S

~‘ill all lessons produced on— site have to meet a set

of standards?

In general the idea of “maintainin g standards ” is a

sound , practical one. It may he dif ficult , however , to

impose such standards on professionals using the terminals

at a general — support si te. Fortunately, the need for strong

standards is greatest in a direct — support projec t situ ation.

The r iu e s t i o n  of c r e a t i v i t y  vs .  control cannot yet he answered

easily and objectively. An affirmative answer to the above

auery natura lly raises the issue of what s t a n d a r d s  w i l l  he
set , who will enforce them , and how the enforcement will he

implemented. Previous attempts to impose standards by regu-

lating storage space for new lessons have quickly raised

authors ’ ire. In other cases , the “enforcer ” had a lower pay

or rank than the authors and programmer and hence was ignored

b y  t h e m .
It is o v e r l y — o p t i m i s t i c  to e x p e c t  new staff’ to prepare

po l i shed l e s sons  in t h e i r  f i rs t  a t t e m p t . P h a s e d — i n  s t a a d a r d s
are likely to he more appropriat e. ror example , the t .

lesson m ig ht  he written without the imposition o f a n y  fo r m al
s t a n d a r d s .  When the second lesson is written , a copy of
t h e  s t and ar d s  cou ld  he p rov i d ed , al on g w i th  a ju s t i f i c a t i o n
for using them. As later lessons are prepared , the use of
standar ds would he encouraged and enforced. If necessary,

the initial lessons written would he brought within the
guide ] ines. Drawing up the standards with the aid of the
author staff promotes motivation and underst anding of the
need and use of lesson standards .

k ‘~~~~~~~~~~~~~~~~~~~~~~~~~ •~~~~ _ _  T. 
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‘ , Th a t  kinds of standards mi ght he imposed? W h a t  pur pose
-~oes a a c h  se r v e ?

‘~o c u m e n t a t i o n .  ~n ap p r o p r i a t e  l e v e l  of d o c u m e n t a t i o n
r-rotects the investment of’ the sponsor , a g e n c y ,  or d e p a r t m e n t
by i n s u r i n c  t h a t  a n o t h e r  user  w i s h i n g  to u p d a t e , c o r r e c t ,
or m odify the programmin i~ can do so in an efficient , reliable

m a n n e r .  It  also insures t h a t  the a u t h o r  h i m s e l f  w i l l  not
w a c t e  t i m e  t r y i n g  to i n t e rp r e t  p r o g r am s  he wro te  long ago .

Standards for ~~~~ CPU , and DA P~ . These are abbrevia-

tions fo r  l e sson  s i z e  and the demands which an operating les—
• son places on the computer. If’ the demands are excessive ,

t h e  l essons  w i l l  he unusable , ineffective , or will reduce the

lesson access for others at a s i t e .  ~i ta n d a r d s  fo r  u s a g e  of
• computer resources such as these insure that the reputation

of the site , authors , and system will he protected and that

students trying to learn from the lessons will not he annoyed

or impeded .

Lesson format. Several aspects of a lesson ’s format

might he subjec t to standards. If strategies inappropriate

to CT3E are used , cost— effectiveness will bec ome a problem

and expen sive development time will he wasted . For example ,

lecture—like lessons are sure “losers” yet are commonly

prepared by some authors . The presence of a title page ,
statement of objectives , and author name on each lesson can

pr ovide a cohesiveness among lessons which students find

comfortable and efficient. The inclusion of restart points

protects a student from system failures and allows him to

leave the system and return without re— doing part of the

lesson. Py including data collection standards , a genera l

.5 ~~- .5- - .5
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support site can insure that authors who use site resources

also generate information to orovide a basis or justification

for the continued support of the site . Data collection

s t a n d a r d s  can also prevent errors in lessons from going

u n d e t ec ted  and p l a g u i n g  s u b s e q u e n t  g r o u p s  of students.

Some sites include a requirement for a crit erion—

referenced test at the end of each lesson. Properly construe—

ted , such a test will allow a student to get “credit” for a
lesson only after mastery of ’ the material has been demon—

strate d. Without such a test , some stud ents feel that

completion of the lesson means that further study of the

topic is unnecessary. Authors of s u c c e e d i n g  l e s sons  n ay
find that students are unable to understan d those lessons

because of inadequate mastery of  the p r e r e q u i s i te s .
rdo st s i t es  i n c l u d e  some sor t  of s u b j e c t  m a t t e r  a n d

editorial standards as well in order to assure that all

facts are accurately stated and all grammatical , semantic ,
spelling, and typographical errors removed .

If lessons from other sites are used , will they have

to meet the same criteria? Who will modify and

un~ r a d e  them?

-
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MANAGI flG FOR MATIVE DEVELOPMENT (EVALUATING LESSO~I S )

Wha t  c r i t e r i a  w i l l  he used  to determine when a lesson

is finished or validated?

Although few lessons are ever truly “finished ,” we use

that word here to indicate that a lesson may be used by a

c l a s s  of casually —proctored students. Some combination of

student use (involving both the total number of s t u d e n t s
an d the number of testing /revision cycles) and colleague

review should be establishe d (and adjusted with experience)

so that lessons do not reach students prematurely.

How will lesson s be evaluated? I4 ow o f t e n  w i l l  t h e y  be
• e v a l u a t e d ?  W i l l  t h e y  he examined after they are

f i n i s h e d  or v a l i d a t e d ?

!~‘v a l u a t i o n s  d u r i n g  both  f o r m a t i v e  d e v e l o p m e n t  and as
part of a summ ative development are warranted . At som e
sites nation ally— known experts in a field are brought in to

review lessons which the site staff consider finished.

The aspects of a lesson which are normally evaluated

i n c l u d e :  the  p r o g r a m m i n g ,  t h e  i n s t r u c t i o n a l  desi gn , the
conformance to site standards , and the subject matter accuracy.

In many cases the evaluation is broadened to include student

• performance results , student and instructor comments , and

data concernin g the quantity of ’ usage. For a more detailed

discussion of the aspects of formative development reviews ,

see Francis , Goldstein , and Ca ll— Himwich (1975) and Call—

Himw lch (1°76).

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
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Are student “guinea pigs ” for testing lessons readily

available? Whose responsibilit y is it to provide them?

W h a t  r e w a r d s  can  t h e y  be offered for their cooperation?

~ group of eager students , possessing about the right

b a c k g r o u n d  for the material and a readiness to try out lesson

fra gments , can be an enormously valuable asset for a site.

The absence of such a ponulation allows authors to create too

much material before testing it with students . Since authors

tend to do this under any circumstances , one must present

them with many easy opportunities to obtain student feedback.

If sufficient terminal time is availab le , i t m a y  he
possible to “pay ” students by giving them time in recreational

lessons. The amount of t i m e  t h e y  earn  is pro por t io n a l  to the
number and value of their comments.

~re lesson objectives avail able? Will they be written?

Who will write them and when will they be written?

There are advantages to choosing a co u r s e  fo r  w h i c h  the
ob jec t i v e s  h a v e  a l r e a d y  been p r e p a r e d . It is easy t o  he
deceived , however , unles s one obtains copies of the objectives

an d r e v i e w s  them c a r e f u l l y : the  wr i t t e n  objectives are o f t e n
outdated and do not reflect the content and emphasis of t-he
course. In many cases they are so general that they have

little value. ~“ritten objectives also tend ‘c ’ record only

those topics which can be explicitly taught and tested .

Looking at such too—narrow objectives may limP the potential

applications of CT3E . For example , the goal of havin g a
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student ask questions , plan an i n v e s t i g a t i o n , and c a r r y  it
out ma y be an unstated and unmet goal which CBE exercises
c o u l d  provide. Similar ly, the objective of tra ining for
discrimination of sounds may have been deleted because
apnropriat e hardware was not available prior to the installa-

tion of the CRE system.

‘,rho is responsible for verifying that the objectives are

a p p r o p r i a te  in t e r m s  of  c o n t e n t  and  level  of k n o w l e d g e ?

Are objectives needed ?

This question arises frequently , especially among staff

who have had unpleasant experiences with writing and using

o~ ,1ectives . Former classroom teachers m ay have been forced

to ~‘se objectives b” administrative fiat and may harbor a

grudge against objectives because they seem useless.

~‘n r t .he rmore , i t  is t r u e  t h a t  l e a r n i n g  o b j e c t i v e s  a re
sometimes so obvious they need not be stated . For example ,
the need for students to solve a particular type of problem

may b~ well recognized (e.g., two— dimensional , frictionless ,
c o l l i s i o n p r o b l e m s  or n o n — d i s p r o p o r t i o n a t i o n , o x i d a t i o n —
reduction equation balancing). Tn these cases the objective

is to he able to solve any problem of that type and the test
is to give the student a problem and let him solve it without

aid. A more formal , written ohjec t.ive is not  needed because

any subject matter expert s~ eing the lesson topic could

i m m e d i a t e l y  d e t e r m i n e  the material being taught.
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Typically, the lesson developer is not so lucky as to

h a v e  such “ t i d y ” t op ics  to t e a c h .  In s t ead , the  dept h of the
instruction (Are exceptions to the rule to he included?) and

t h e  b r e a d t h  of i n s t r u c t i o n  ( W h e r e  does t h i s  lesson e n d ? )  mus t  he
d e t e r m i n e d  as part of the lesson development process . ~ecause

a CRE lesson will probably interact with more students than a

classroom instructor , the CPE developer can and should spend

more time in the planning and objective writing than the

l e c t u r e r .  A w e l l — w r i t t e n  set of lesson o b j e c t i v e s  can
prov ide the developer with guidance and act as a touchstone

so the author knows what is relevant to the lesson and what

is supe r f l u o u s , when the lesson is done , and how to determine

if the lesson is adequate .



——- .5 —-—— -.5 W -

PART 11--FUNDAMENTA LS OF CHOOSING AND TRAINING A CBE STAFF

73

- ~~~~~- -  - - -  ~~~~~ - - -~~~~~~~ -- —~~~~~~~~ • • - - -~~~~~~~~~~ 
- I :  



74

ESSENTIAL SKILLS

When consi dering what staff to hire , an adm inistrator

typically begins by forming job descriptions , then looking

for people who match the job descriptions. Because of the

limited availability of staff with CRE— related experience ,
we suggest considerin g the skills needed for the project

rather than roles or job titles to be filled. nelow we have

listed ten skills typically needed within a CBE development

s t a f f .  tn a small project , two or three people may have to

provide all the skills listed ; even in a large projec t ,

several rrles are generally combined . P-ecause skills are

present to varying degrees in d i f f e r e n t  s t a f f  m e m b e r s ,
prematur e combining of’ skills into a job description should

be avoided. Analyze the -~ontribution of each candidate in

terms of’ which project needs he could serve and what

flex ibility his talents would offer .

Adm inistrative/managerial. This skill is needed to

coo rdi n a t e  the p ro j ec t , m a i n t a i n s t a n d a r d s , and exped ite

non— clerical details. This is a general project support

role—— to smooth the path and monitor progress. It entails

less decision —makin g than the skill of leadership, discussed

next.

Leadersh ip. T h i s  i m p o r t a n t  s k i l l  p r o v i d e s  d i r e c t i o n ,
gives rewards or prods , sets a pace or an examp le , makes

decisions , and initiates changes.

C u r r ic u l u m  coordination . This skill is necessary to

insure that the curricula or modules produced are well—
i n t e c l r a t e d  p a c k a g e s .  I t  r e q u i r e s  the broadest subject matter

experience. Although this skill requires much coordinating,

it is not necessarily the manag er ’s function .

S u b j e c t — m a t t e r  e xp e r t i s e .  Th i s  skill is employed when
r r ~~r a r i n g  o b j e c t i v e s , p r o v i d i n g  content , writin g text , choos—
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i n g  e x a m p l e s  and n o n — e x a m p l e s , d e s c r i b i n g  typical misconc ep-

t i o n s , p o i n t i n g  out exceptions to rules , etc.
I n s t r u c t o r  experience. This skill is necessary for

pr o vid in g insight about the students ’ backgrounds , problems ,
m o t i v a t i o n s , f u t u r e s , and  ty p i c a l  com p l a in t s .

Instructional design . This often overlooked or under-
estimated skill provides knowledge about the process of
plannin g , designing, implementing, and revising instructional
materials.

Evaluation/testing. These two skills each probably
deserve categories of their own , but their relatedness means

that the y are often possessed by a single person . These

skills serve to promote , implement , and aid formative and

summative evaluat ion practices. Depending on the project

objectives , the preparation of a research design and an

a n a l y s i s  of’ r e s u l t s  m a y  a l so  be neede d .
CRE/language expertise . This skill is needed in order

to program lessons and advise in the efficient uses of the

c o m p u t e r .  It is also needed to explain and exploit the

v a r i o u s  communications features , the courseware design

considerations , and the system characteristics associated

with the CRE system. Experience on other computer systems ,

particularly other CRE systems , is a frequently—needed

compromise in staff selection which may broaden the total

base of experience enjoyed by the site.

E d i t o r i a l  s k i l l s .  These skills enable a site to “polish ”

the final product , to “debug ” the non—programming problems ,

to sharpen definitions and explanations , to correct grammar

and spelling, and to insure consistency and smoothness

through the instructional materials.

G e n e r a l  s u p p o r t .  The following skills are needed to

support the efforts of the primary CBE development effort:

t he  s k i l l s  of ’ on— site hardware repairmen , proctors , secretar-

ies , clerks , photographers , and illustrators.

S .5 — .5— — 
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A very careful assessment of the skill needs and avail-

able talent can take advantage of the special background s of

the staff. Thus rather than considering that one needs a

s t a f f  of a m a n a g e r , s e c r e t a r y ,  f i v e  a u t h o r s , two p r o g r a m m e r s
and an evaluator , and that one should find people who best

meet those descriptions , a wise administrator can choose

people whose experiences are complementary even if the

candidates ’ qualifications rio not exactly match typ ical job

descriptions. A flexible policy in finding personnel might

allow an administrator to choose a staff composed of: a

subject matter expert (SME) with curriculum development

experience in another field; a programmer with some testing

e x p e r i e n c e ;  a c u r r e n t  course  i n s t r u c t o r  who has subj ect
matter experience; an evaluator who has worked in instruc-

tional design; a subject matter expert with computer science

courses , hut no teaching experienc e ; a CBE author with a

hobby related to the subject matter ; a secretary who was a

Journalism major for a year ; a manager who is an experienced

course instructor and has  w r i t t e n  or revised many of the

course materials; an SME w i t h  some courses in learning and

instruction as well as an artistic flair ; and an SME ~ho was

a technical writer in industry.

We e m p h a s i z e  f l e x i b i l i t y  in s t a f f  selection because the

mos t  c o n s i s t e n t  f i n d i n g  of a stud y of PLATO courseware devel-

opment procedures in military and civilian environments

(Ma hler , et al ., 197~~) was that courseware groups changed

their organization one or more times during their compara-

tively short (two to three year) project lifetimes . The
changes in staff roles caused by reorganization can be some-

what minimized by emphasizing skills over positions. Skills

will change rather gradually, and provide continuity during
p e r i o d s  of r e o r g a n i z a t i o n .

• 
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Staff’ reorganizations caused by weaknesses of the
members are sometimes simplified if skills rather than job
titles are emphasized . If a staff membe r is unable to
perform satisfactorily and discharg e and replacement is n ot
feasible , reassignment of duties may be the answer. For
example , an author having trouble mastering the CRE language
might be assigned only SME responsib ility. Alternativ ely,
that author mi ght be used as a proctor or lesson editor.
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SKILL COMBINATI ONS

When choosing pro ject staff from available candidate

pools , one is forced to look for individuals who can provide

seve ra l  of the ten t a l e n t s  and  s k i l l s  listed above. One must - j
also be prepared to make compromises in filling positions and

consider the flexibility of individuals should their role or

the project change. Suggested below are several common skill

combinations which result in high productivity.

The leader of a projec t often has the additional responsi-

bilities of curriculum coordination , project management , or

b o t h .  I t  is , h o w e v e r , i m p o r t a n t  to see these as d i f f e r e n t ,
but related , roles. An overworked project leader can , if

n e c e s s a r y ,  assign these responsibilities to others while

s t i l l  m a i n t a i n i n g  h i s  a u t h o r i t y  and p o s i t i o n .
A s s u m p t i o n  of the l e a d e r s h i p  and e v a l u a t i o n  roles by

a single person is most common in research projects. Further—

more , in several rather successful courseware development

projects , the leader acted as instructional designer for the

group. We would suggest this combination he employed in

those instances where an instructional designer has exhibited

managerial skills or vice—versa.

The curriculum coordination is often performed by an

especially experienced subjec t matter expert. Experience and

breadth of knowledge are more important than depth , however.

Instructor experience is genera lly accompanied by sub-

ject matter expertise . !-!owever , military training instruc-

tors are not so likely to he true subjec t matter experts.

The lesson plan and training mat erials are often sufficiently

specific so as to allow persons with narrow subject matter

expertise to be effective as mil itary classroom instructors ,
but they may not be able to perform more general roles such

as a reviewer for a CBE developm ent site . These instructors

- .5 — — — - ~-— ~~~~ .5- 
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must be supplemented by “genuine ” subject matter expert s;
they should definitely not be expected to supervise the
c u r r i c u l u m  d e v e l o p m e n t .

/
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TEAM A U T H O R ’N G

One of the decisions that will affect staff selection

is the organizational structure of the staff. At a general—
support site , all the authorin g may be done independently ,

but most projec t sites adopt some sort of “team approach. ”
The concept of an authoring team varies from site to site:

at least three different things are meant by a “team. ”

1. Tn the loosest sense , any group of several authors

w o r k i n g  t oward  the same set of goals  and h e lp i n g
each o ther  m a y  he sa id  to compr i se  a t e a m .  Howeve r ,
un l e s s  they  share  r e s p o n s i b i l i t i e s  fo r  p r o g r a m m i n g ,
instructional design , etc., we classify them as

independent authors rather than as members of a team
<3 C3. l >.

2. At the next level of team association , a single
staff member makes the decisions about the design ,
content , and programming, but “subcontracts ” site
support staff to furnish the content and/or the

programming.

3. The strictest team approach divides the tasks of’
designing, furnishing content , and programm ing so

that no single person makes decisions about all

three of these areas. This approach may he compared

to an assembly line where once a lesson has completed
one stage of development , the cont.rol and responsi—

bility passes to the developers of the next stage.

In practice , loops built into the process give
development groups a “second chance ” to see and
modify the lesson .
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The first approach requires the least coordination and

allows the most flexibility for staff to enter or leave the

project. However , because few authors possess all of the

ten or so skills needed for effective CRE development , there

is the potential danger for creating an uneven , inconsistent

set of’ lessons.
For that reason , many sites starting out with the first

approach described above modify it to become more like the

second approach. Groups of two to four staff members are

placed together so that the strengths and weaknesses in the

various skills can be compensated for. In general , the

result is enhanced productivity and greater uniformity. In

some cases , authors who have been successfully using the

independent approach are allowed to continue in that mode.

Management needs for the small—group teams are somewhat

greater because of the additional effort to organize and

coordinate the teams . Generally, however , it is the

m a n a ger ’s decision to assume a larger administrative burden

in order to achieve greater control of the project <3R2.1 ,

3C3.3, 3C~4 .l , 3C’L2>.

In a team authoring structure the productivit~ of

individual members is more difficult to measure and the loss

of one staff member affects the whole team . On the other

hand , because the team members need not possess so broad a

range of skills , they are more easily replaced .

Our experience with the strictest form of a team approach

indicates that for authors familiar with other authoring modes ,
the lack of identification with a lesson seems to offer

fewer in t e r n a l  rewar d s . However , f rom an adm in is t ra tor ’s

point of view this reduction of ego involvement may be a

desireable outcome (Francis , 1 976 , p . 32). The most fre quent
implementation of the “sub—contract” form of team authoring

occurs when subject matter experts plan and design a lesson ,

_  
I
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but delegate the programming responsibilities to someone

else.

Evaluation of the efficiency and effectiveness of each

of these authoring approache s is confounded by effects of

the quality of the authors and the objectives of the site .

Highly— skilled authors tend to prefer and perform best in an

independent authoring mode. Generally, when this mod e has

been tried and discarded , it was because the authors ’ inex per-
ience precluded their writing lessons with sufficient quality

or in sufficient quantity to meet project goals. Reduced

author independence has typically been viewed as a technique

for increasing the quality of the average lesson and/or

increasing the production rate .

A rather extensive discussion of authors , teams , and

the dynamics of authorin g structures found on PLATO has been

prepared by Mahler et al. (1976).
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STAFF SELECTIO N GUIDELINES

In this section , we offer some comments concerning the
selection of key staff members. The roles of director ,
instructional designer , and author are discussed , and brief
comments are made about several other positions.

Director

As is typically the case , the choice of director is

critical to the success of the project. Therefore this

position is discussed in the greatest detail.

In general the following have been found to be

true: (a) a directorship typically cannot be handled part

time when the staff numbers three or more , (b) the director

must have sufficien t time available to be able to watch

students use CI3E lessons , (c) the director must be open—

minded enough to ignore preconceptions and intuitions gained

in other media or with other student populations , and (d) the

personal interests and background of the director must be

matched with site goals (e.g., don ’t hire an instructional

d .signer for a hardware project and vice—versa) <281.1 , 281.2 ,

3A 1 . 3 > .
A frequently—overlooked problem is the question of the

“distance ” of the director or other highe r administrator from

the project. The projec t director must he far enough away

from the day— to— day problems of authoring so that these

m a t t e r s  don ’t obscure the long range view . Some directors

have tried to add directorship responsibilities to their full—

time author duties < 3A 1 .1 , 3A 1 .2>. At the other extreme ,

some directors whose jobs entailed non—CBF duties have been

frustrated when they are circumvented in the decision—making

process because they had too little time to familiarize

themselves with the current problems and potential solutions.
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When a project—oriented site is to be started , som e

additional insights can be offered. It is most important to

obtain the director as early as possible—— as much as 6— 12

months before the arrival of the full complement of staff and

terminals. This is especially important if the director is

not familiar with instructional development in CBE . An

“early start” has given many directors a chance to gain

experience and make a few mistakes without incurring large

penalties. If the director cannot be acquired early, he

should be available at least at the beginning of the project ;

those projects which had no leader or a known—t o—be—temporary

leader have tended to founder until the director was appoint-

ed <2B 1 .1>. In order to be sure that the project objectives

are well—understood , it is highly desirable that the project

director participate in the goal specification phase of the

project.

At a general— support site , the director need not

exhibit the leadership, curriculum development , or subject

matter skills that his counterpart in a direct— support site

must. L-~owever , both share a need for managerial , CBE ,
instructional design , and media selection expertise <2B2.1 ,
282.?, 282.3, 2B2.L , 2B2.5>.

instructiona l. Desi gner

The role and responsibilities of an instructional

designer are neither well— known nor well—defined . Even

practitioners may find it hard to express concisely what they

d o. There for e let us look at sever al as pec ts o f instruct ion al
design in an attempt to define it by interpolation .

The ancestors of instructional design (and the sources

of the jargon and principles used in it) are:

Programmed Instruction
Systems Analysis
Educational Psychology—— especially learning theory
Educational Technology (audio/visual equipment , etc.)

_________________
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Hence , one may expect to find one or more of these

skills in the vita of an applicant for an instructional

design position .

There are several things that instructional design

sounds similar to , but is distinct from:

1. Curriculum development may include instructional

design , but is often more oriented towards the content

being delivered than towards the strategems or techniques

for delivery.

2. Educational psychology research provides the basis

for much of what an instructional designer does , but the

instructional designer is oriented more toward applica-

t i o n s  t h a n  toward  f o r m a l  r e s e a r c h .  Because  CBE employs
new and unexplored technologies , however , instructional

designers may well turn up valuable research data.

Staff with broad instructional design skills may be

hard to find. Some who have worked only in another med ium

(e.g., programmed texts) may apply their experience immedi—

ately and directly, hut be slow to adapt or develop techniques

effective for CBE.

Au tho r

In these guidelines we have used the term “author ” to

specify the individual who bears the largest personal responsi—

bility for the development of a lesson . The term “aut hor ”
has been applied to individuals in so many different roles

and with so vastly different skills that trying to establish

a firmer definition of what an “aut hor ” is does not seem to

be a profitable pastime. The next section describes several

I
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typical sources for authors , the advantages and limitation s

of each , and their availability and/or ease of’ recruitment

<3B 1 .1> .

Many subject—matter experts become authors by learning

the CBE language and beginning to prepare lesson material.

Because becoming this type of author requires only the qualifi-

cation of subject matter expertise , such staff are compara-

tively easy to find. However , SMEs suffer from at least two

shortcomings. Some of these author recruits find it difficult

to learn to program quickly and efficiently. Others , lacking

experience with teaching students or with the development of

instructional materials , may create lesson s which tell rather

than teach (e.g. , their lessons are non— interactive page

turning). They may have to rediscover for themselves the

principles of effective , efficient instruction <2C1 .1>.

Some authors are instructors who have been taken from

the classroom and taught the CBE language. Equipped with

knowledge about teaching and about the student population ,’

they are more valuable and perhaps more expensive than SMEs.

For exam pl e , “robbing ” the classroom of its experienced staff

m a y  not increase financial costs but will exact other costs

in other ways . Former instructors share many of the poten-

tial problems of ~he subjec t matt er experts discussed

above. However , their familiarity with the students is an

asset that will allow them to avoid some of the difficulties.

Authors who retain some traditional instructor duties may

receive valuable information and insight from their dual role

<2C1 .2 , 2C3 .1>.

Autho rs who are primar ily pro g rammers can learn the CRE
language rapidly and produce their first products well ahead

of other kinds of author staffs. They may have a different
under— standing of what a “finished” lesson is , however , since

rev ision of programming for esthetic or educational purpo ses
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is not a familiar concept . Though it is common to teach the

CRE language to subject matter experts and instructors , it is

unusual to teach programmers the subject matter or instruc-

tional design (except when the skills are rather basic and
can he quickly taught). Thus programmers have this funda-
mental weakness : they tend to design wel l—written programs

which fail to teach effectively. Conscientious programmers
m a y  f i n d  t hey  h a v e  to spend a large part of their time con-
sulting with SM F s or in s t r u c t o r s , rather than programming

<2C3.2>.

It is unusual to use evaluators or instructional

designers as authors. They are ordinarily too hard to find
and too expensive for this purpose.

Lest the reader come to the conclusion that effective

authors cannot be f’ound , we should point out that most of the

shortcomings of the various types of authors listed above can

be eliminated or alleviated by selecting a site staff with

balanced abilities and a director who can coordinate the

sharing of these talents. The purpose of this section is to

make a project directo r aware of potential staff’ weaknesses .

Other Positions

P r o g r a m m e r .  The n u m b e r  of programm ers needed depends

on the degree to which authors are expected to program their

own materials. In the case of highly —paid professionals

(e.g., Pi .D. ’s, lawyers) or manually — oriented t~ ch n i c i a n s
(e.g., machinists) it is probably more cost—effective to

consider employing programmers rather than training the

SMEs to become proficient programmers. At the beginning of

any new project , when the staff is new and inexperienced ,

th ere is often a g reat nee d for p rogramm ing skil l. As the
project or group ages , the ratio of programmers to subjec t

mat ter ex pe rts may d ecrease (a lthough the total s i te
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expertise in pro gramming has increased). When S~1Es do none

of the first draft programming, a ratio of two or three

programmers per SME has been suggested by several projec t

directors <3B1 .2 , ~~~~~~ 3B 1 .11, 3B2.2>.

Proctor. Even when a projec t is too small to justify

such a position , the responsibility for this duty should he

unambiguously assigned . For example , rather than stating

that any staff member present in the room is to act as a

proctor , designate one staff member for specific days of the

week or hours of the day.

Subject matter expert_ reviewer. Persuading non— CRE

staff to act as reviewers can bring many benefits. Liaison

is facilitated , rumors are squelched , lessons are improved ,
and a feeling of working toward and meeting common goals is

promoted .

Editor. Though this may seem a rather small function ,

experience shows that unless the responsibili ty is assicined

to someone , small errors will ~reat1 y detract from otherwise

highly— respectab le lessons.

General Comment

Although this section hopefully provides site managers

with some guidance toward selecting a staff , it is very

probable that one or more staff members will be selec ted who

are rather incompatible with the job responsibilities. This

is especially likely if the staff members are new to CRF..

One should anticipate this probl em and consider how to so’ve
or alleviate it. Because new authors ’ abilities with the GRE’

language and with instructiona l design are generally obvious

during training, it  may he prudent to train more authors than

w i l l  u l t i m a t e ]  y be needed . N ote  t h a t  the f i n a l  s e l e c t i o n
m u s t  be c a r e f u l l y  h a n d l e d  to avo id  bad f e e l i ng s  about  not
b e i n g  ch osen .

_ _ _ _ _ _ _  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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A se lec t ion  process w h i c h  may  avo id  a t t a c h i n g  a s t i gm a
to people not selected involves offering the training to all
members of an institution . Special invitations and encourage-.
ment can be given to people whose backgrounds are promising.
The trainee s who learn quickly and show early potential to be
good authors can be offered to be suppor ted  by the CI3 F p r o j e c t .
Those p e r f o r m i n g  less we l l  can be a l lowed to c o n t i n u e  w i t h o u t
support while working toward their own teaching goals. Even
though many people are trained and only a few unsupported
trainees will continue , the CBE training serves to familiar—
ize the staff of an institution with the techniques and
objectives of CRE.
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F R A C T I O N A L  A P P O I N T M E ~’TS

This section could be summarized in one sentence: there

have been too man y full time authors and not enough full time

directors. Mow for an expansion of this terse statement.

A u t h o r s .  If current staff members are to be selected

and transferred to a CBF group, it often proves effective

to let them keep a fractional commitment to their former

positicn. When course improvement via the introduction of

CRE is the objective , such a staff member can act as a bridge

between current instructors and the CBE group. If an instruc-

tor is involved part time with CRE , he can keep abreast of

developments in the course and likewise build student enthu—

siasni and find volunteers for lesson tryouts. Pepending on

the potential need for liaison and abilities of an instructor

toward that end , it may be advisable to carry his full salary

but “release ” him to work part time in the course. Contin-

ued involvement and commitment to the course are helpful f0r

choosing appropriate topics for GRE , maintaining rapport with

the rest of the instructors and squelchi ri g any unpleasant

rumors which arise . Some authors have wished that they had

duties in addition to those of writing CBE lessons because

they felt the need for  o the r  st i m u l a t i o n  in o rder  to be
c r e a t i v e .

Split appointments are not without substantial problems ,
however . Because CRE development is often less structured

and deadlines are less firm , staff with split appointments

o f t e n  f i n d  t h e i r  t e a c h i n g  or o ther  d u t i e s  e n c r o a c h i n g  on
their GRE time. That is , tests must be written and lab books

must be graded . Rut a CRE lesson revision may be postponed

or skipped , and data analysis may be ignored or done in a cur—

sor y manner. There for e , it is advisable to set aside and

e n f o r c e  s epa ra t e  t i m e  s lots  for  each k i n d  of’ e n d e a v o r .  Sepa—
r a t e  o f f i c e  loca t ions  a re  o f t e n  an a i d .

_ _  _ _  _ _  -- .—,.-~~~~~~-
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When a curriculum is being rapidly developed by a large
group, the time needed for coordination with in the group is
typically so large that an author with less than a halftime
appointment makes little progress. (This is not true for
support staff who need not attend all staff meetings.) When

independent modules are being constructed by an instructor
for his own course , a quarter— or third— time appointment is

minimal . The topic of what fraction of time is optimal for
various staff positions is treated at considerabl e length

in <2C ft .1 , 2C~4.2 , 2C~J .3, 2C5.1 , 2C5 .2 , 2C5.3>.

Directors. Because good administrative staff are rare
and expensive , there is a tendency to spread their talents

too thin. The director ought to have time to regular ly

see students and staff workin g . There should be a staff
member (called director , manager , supervisor , coordinator ,
whatever) who oversees day— to—da y problems. If there are
more than about 3 FTEs or 5 people , that person should be

full time , not half time <2R3 .1 , 2B3.2>.
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T O U C F ~ST °NES F fl R STA FF SFL~~CT IO ~

G e n e r a l  ed u c a t i o n  as e v i d e n c e d  by a c a d e m i c  d e g r e e s  or o t he r
a w a r d s  seem s to be h e l p f u l .  A f i r m  m a t h  b a c k g r o u n d  m a k e s
l e a r n i n g  the  C~ E l a n g u a g e  ea s i e r .

Pe r s o n s  who h a v e  r e c e n t l y  been e n r o l l e d  in some sort  of
f o r m a l  e d u c a t i o n  c l a s s e s  t e n d  to m o r e  q u i c k l y  l e a r n  about
C~~E a nd how to o p e r a t e  the t e r m i n a l .

M a s te r  t e a c h e r s  w i t h  20 or m o r e  y e a r s  of’ ex p e r i e n c e  h a v e
been  fo und  to be i n v a l u a b l e  sou rces  of i n f o r m a t i o n  abou t
s t ud e n t s , t~- ei r  p r o b l e m s , c r i sp  e x a m p l e s , sce n a r i o s , etc.

b u t m a n y  of ’ them find it difficult to l e a r n  to p r o g r a m .  :1
I n s t e a d  of e x p e c t i n g  t h e m  to become p r o f i c i e n t  in the  CPE 

*

l a r . c u a ~~e , one  can ex p l o i t  t h e i r  k n o w l e d g e  to o r g a n i z e
c o n t e n t , sug~’es t l e s s o n  st r a t e g i e s  and r e v i e w  t h e  f i n a l
product.

A gr~ at 1y— nee ded personality characteri stic is the ability
to tak~ criticism and to learn thereby——a sort of humility.

The staff member who portr ays a “the customer is always
r i p h t”  a t t i t u d e  and e n c o u r a g e s1 c o n s t r u c t i v e  c r i t i c i s m  is o n e
t~ ) cho o se . The p r e s e n c e  of such  an a t t i tu d e  can he j u d g e d
f r o m  the  a t t i t u d e s  and  p r a c t i c e s  s u c h  as the  f o l l o w i n g :

r o e s  the  c a n d i d a t e  s u b m i t , o n l y  f i n a ]  — t y p e d  v e r s i o n s  of
h i s  pap e rs  and mem o s for  c r i t i q u i n g  by c o l l e a gu e s  ( a n d
t h e r e b y  s u gg e s t  t h a t  c o m m e n t s  a r e  not  r e a l l y  w a n t e d ) ?
roes t h e  c a n d i d a t e  r e q u e s t  c r i t i qu e s  at a l l ?  A r e  r ev i s -
i o n s  m a d e  on the basis of them? Do student comments on
tes t i t e m s  c a u s e  I m p r o v e m e n t s  to be m a d e ?  Are  s tu d e n t
c o m m e n t s  t a k e n  se r i o u sl y ’ As an ins t r u c t o r , has  the
c a n d i d a t e  ever  s o ugh t  o p i n i o n s  of o t h e r s  about how to
teach or test a topic? floes the candidate regul arly
revise cl assroom handouts?
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Experience in teaching is naturally a val uab le asset. Note
that experience in an individualiz ed teaching format (e.g.,
tutoring, TV tapes , programmed instruction) is more valuable

than ordinary classroom experience (Avner , personal communi-
cation).

Preparing a CRE lesson requires a great deal of technical
writing. A candidate ’s s k i l l s  m a y  be assessed by e x a m i n i n g
books a nd a r t i c l e s .  Letters , tests , and directions for lab
e x er c i se s , fo r e x a m p l e , should a l so  be e x a m i n e d  b ecause  t h e y
m a y  be j u d g e d  mo re easil y without reference to their subject

matter merit and are more likely to r e f l e c t  the a b i l i t y  of ’
the candidate unaided by editors. Of primary importance is

clarity; next is succinctness. Consider whether the candi—

date seems to be striving to impress his audience or to

com m u n i c a t e .

S p e c i f y i n g  t h e  l eve l  of s u b j e c t  matter expertise is often

d i f f i c u l t .  A u s e f u l  r u l e  of t h u m b  ( A v n e r , pe r sona l
c o m m u n i c a t i o n )  is that the lesson author should be “one

l eve l  h i g h e r ” t h a n  t h e  s t u d e n t s .  Thu s  a pe r son  who just

completed a course is not a good cho ice  for  a u t h o r i n g  a
lesson for that course. A, recent student can offer very

v a l u a b l e  i n s i g h t s , hu t  not in the ro le  of the  a u t h o r .
As a further guide toward determining what “one level”

means , consider that high school students are considered

a b l e  to t u t o r  g r a d e  school s t u d e n t s , c o l l eg e  s t u d e n t s  ab le
to teach h i gh  school s t u d e n t s .  In cases whe re  degrees  do not
a p p l y ,  an e s t i m a t e  of two to t h r e e  y e a r s  of’ relevant field

e x p e r i e n c e  (n o t  m e r e l y  two to t h r e e  y e a r s  s i n c e  t r a i n i n g )
may be equivalent. The topic of students as authors is

treated in the next section. 
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~d I S C E L L A N E O U S  C O N S I D E P ~ TI ON S

S t u d e n t s  as a u t h o r s .  In m a n y  academic situations , one

f i n d s  a t a l e n t e d  pool of rel ativel y inexpensive labor in the

students of the institution. For a variety of reasons , the

students often adapt more quickly to the learning of new

l a n g u a g e s  and t he  use of the CP. E sy s t e m  than do the faculty.

In  such  a s i t u a t i o n  someone  f r e q u e n t l y  sugges t s , “ W h y  no t
le t  the s t u d e n t s  w r i t e  the  l e s sons?”

If programming CRE lessons were identical to writing

CBE lessons , there would be no problem . However , unless

the students have sufficiently more background than the

course they are writing for , they are likely to have diffi-

culty organizing the material in any way different from that

in which they were taught . Thus juniors and seniors mi ght

w r i te f r e s h m a n / s o p h o m o r e  leve l  l e s sons , bu t f a c u l t y  shou ld
write lessons for the juniors and seniors. Gince most stu-

dents are available half time or less , the problems noted

nrevious ly for part — time work are present. Furthermore , the

previous su~~ estions about the advantages of part—time

employees assumed that the rest of the employee ’s time ~ias

spent in an activity which complemented the authoring tasks;

this is unlikely to be true for a student. Finally, exper-

tise built up in studen ’~s will be lost by graduations

unless it can he transferred to other students or permanent

staff <2C 1 .3, 2C1.~4 , ~C 1 .3 , 3C3 .1>.
On the bri ght side , the low cost of student labor , plus

i ts a v a i l a b i l i t y  m a y  m a k e  so l a r g e  a pa y o f f  t ha t  the  r i s k s
are reasonable. It will no doubt he a valuable l earnin g

experience for the student , and a student may he able to

Introduce and teach faculty about programming more quickly

and easily than otherwise possible. However , student—written

lessons will probably need extensive revisions before they

are read y for classroom use. 

~ - - - - - -  ___ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~ —-  



95

Students ’ abilities to rapidly acquire proficiency with

computer languages provide a resource to be tapped in two
ways. First , students can he nicely used as programmers in
on— site projects. Second , students can kindl e the interest

of their instructors and thereby start new projects. For

example , several university sites which require every student
programmer to have a faculty sponsor have found that a major-
ity of their new faculty users are people whose interest
was aroused by being a sponsor <3B2.2>. One project which

paired students with professors to produce lessons was able

to achieve very low production costs and some remarkably good

lessons (Grimes , 197c).

~atching rank and role. It is importan t to match the
rank , position , and salaries of staff members to their roles——

especially for support staff. For example , when instructional
desi gners or programmers are held in low esteem by virtue of

their lack of formal “standing, ” their inputs (no matter how

valuable) tend to be brushed aside. This situation can arise

easil .y when the subject matter experts are expensive profess—

icna l , s such as lawyers , M.fl .s, etc. !!either full professors

nor four— star generals have the breadth of knowled ge to

ignore comments from support staff. Unfortunately, they may

have authority to do so <2C~~.~4>~
If possible , the most experienced and qualified instruc-

tional designers or evaluators should have a higher rank than

the authors. In several projects where this hierarchy was

reversed , the effect was detrimental.
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SUGGESTIONS FOR AN AUTHOR TRAINING PROGRAM

Give the new author a student signon to a list of lessons

which must be completed with a passing score. Make sure the

list includes both good and coor examples of’ CBE. This is

a first step for promoting the author ’s empathy for the

student.

If possible , pair up a new trainee with an experienced

and successful author. If no “old hands ” are available ,
pair up two new authors and/or a non—CBE colleague. Set up a

schedule so that the group meets two to three times per week

to go over progress , problems , and ideas. Verify that meet-

ings take place for the first several months . The important

point here is that the author grows accustomed to regularly

showing and sharing his plans and products with others. This

series of planned meetings will hopefully avoid the “hermit

author ” phenomenon.

Advise new authors to expect that they will have to try their

lesson materials on students at early and regular intervals.

The first trial should come no later than eight weeks after

the beginning of training. Authors cannot restrict their

learning to formal sources such as manuals , con su l t a n ts , and
research reports. They must also learn from contact with

students. Encourage or force authors to test incomplete seg-
ments of lessons.

Insist that the first lesson be “f inished” or set aside and

the second lesson started after two to three months . Encour—

age authors to prepare written (especially on— line) notes and
comments as part of their preparation for reviewing other
authors ’ lessons.
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Have  the i n s t r u c t i o n a l  des igner  work wi th every  new a u t h o r  at
least once a week. When student testing begins , the evalua-
tor should join the meeting (to suggest data collection and
interpretation techniques).

Provide access to on— line typing lessons for authors who
are not touch typists. (These lessons are not ordinarily
need ed by students , however.)

Provide the new author with a repertoire of’ known , tested
strategies and instruction al design approaches. Such a
repertoire can allow a novice to develop high quality lessons
r a t h e r  q u i c k l y .

If training can he given at a major CBE center , make sure
that: authors visit operating classrooms; staff meet poten-
tial on— line colleagues , reviewer s, etc.; staff meet var ious
system consultants , maintenance staff , business office staff ,
evaluators , etc.; authom~~, instructional designers , and
evaluators visit the CBE cente r ’s library to find books and

journal suggestions for their home library.

Concentrate the introduction to CEF and language training in

as short amount of time as possible. Although it is possible
to teach about CBE at a rate of two to three hours per week ,
it is far more efficient to schedule a concentrated course

during a vacation period or even a marathon weekend (with

follow—up training at a slower pace)

It is preferable that projec t objectives , content decisions ,
responsibilities , course rev ision plan s, etc. be settled
completely before training starts. The period after initia l

training is a good time to review such decisions , but too

________ 

I
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much time spent then d’lls enthusiasm and allows forgetting

of recently—learned programming skills.

If staff exper ienced in CBE can be employed as consultants ,
the best time to have them is during planning period . If’

they are familiar with the spec ific CBE system to be implemen-
ted , they should be employed during the first weeks following
training.

If some staff arrive early or have free time pr ior to train—
ng (and access to CBE terminals) , they should be directed to

prepared written reviews of existing materials in their con-
tent field. These should not be done from a “browsing ” or
“can— I— use— it” perspective , hut rather as critiques of good
and bad styles , things to emulate and things to avoid .

If the staff is cc-rnposed of members who retain their home
departmental affiliations , efforts to foster a group spirit
are useful. Seminars with guest speakers , luncheons etc.,
might be considered .

If high quality lessons written at another site wo~ild~. he
useful for students in the target course(s) , try tc begin
to use them as soon as possible. By using well—tested
lessons from another site , new authors will get a feeling
for how a class should react to their lessons after they are
p01 ished .

Note: Addition al specific recommendations for author training
on the PLATO IV system are foun d in Franc is (1976).

L - - -. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ .— -,.. 
— -- - . --



PART Ill--RECOMMENDATIONS FOR MANAGING A CBE SITE

99



~ - - - — . - - — - - —~ -- -,- .-- ,~ ~~~~~~~~~~~~~ - ..-.~~~~~- .-- ,. , - - .  — ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ —,-~ ---— ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -~~~~

100

M A N A G I N G  F O R M A T I V E  DF VE I .O Pr ’~EN T ( P R O D U C T I O N  STEPS )

The following are commonly— observed problems at CBE

development sites.

C o l l e a g u e  r e v i e w s . As noted by F r a n c i s , G o l d s t e i n , &
Call— Himwic h (1975) and Call— Himwich (1Q76), authors have

tended to wait too long before showing their lessons to

colleagues for a formal or informal review . In some cases ,
when reviews did take place , problems and errors noted during

the review were nevertheless left unrepaired. Both the ref-

erences cited above contain detailed suggestions for encour-

aging positive , constructive on— site or off— site reviews of

lessons < ‘IBl .l , 4131.2 , ‘~B1 .3 , LI131. LI).

Student testing. Left to their own instincts , inexperi-

enced authors also tend to wait far too long before testing

lessons or lesson segments on students. They always have

“just one more display ” to finish before getting student

feedback. Firm managerial control can avoid the problems

associated with too much author effort without student

feedback <11B2.1 , 4B2.2 , ~4B2.lt , 14B2.5 , ‘4B 2.6>.

Student_ response data. Most authors collect sufficient

high— quality data about their lessons to provide a very

valuable basis for lesson revision . However , because some of

the techniques for analysis are new to them and because the

storage space available seldom allows a leisurely investiga-

tion of the data , some authors adopt a “print— and— stack ”

philosophy. In order to preserve the data , they get printouts

of it , then delete the on— line copy. Although this procedure

is preferable to simply deleting the data , it often lulls the

author into feeling his job is done. He may intend to

examine the data someday, but in f ac t , that rarely happens.

The hardcopy version is not computer— searchable , and the

au t hor ’s memory and enthusiasm for correcting problems

_ _ _ _ _ __ _ _ _ _ _
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diminishes with time. Soon all he has is a stack of paper.

The manager of a site must not only allow time for examina-

tion of data but also must see that a site staff member

experienced in using student response data guides other

authors in the use and interpretation of their data (Francis

& We av er , 1q77) <4fl2.3>.

Revision . The above three topics deal with various

aspects of obtaining feedback about lessons to enable the

author to make an effective and efficient revision of the

lesson. Much of the effectiveness of CBE is possibl e

because of the rapid and specific feedbac k available from

student tryouts. For strategies and topics where the med ium

offers no extraordinary advantage , one must expect that the

first version of a lesson will he no better (and possibly

poorer) than the same material in a conventional medium.

However , by obtaining and using the feedbac k available , an

a u t h o r  can c o n t i n u a l l y  i m p r o v e  the CRE lesson u n t i l  it is
superior to a similar lesson written in a medium without

such thorough , sensitive feedback (Call— !!imwich & Steinberg,

19 7 7 ) .
In most other media , revisions are difficult to make

( e s p e c i a l l y  a f t e r  “ p u b l i c a t io n ” ) , d a t a  is more expensive to

collect and analyze , and revised forms appear at intervals

of four to six years. With CRE , each new class offers the

p o t e n t i a l  for  t e s t i n g  a new r e v i s e d  ve r s ion  w i t h  r e l a t i v e l y
little effort.

It may be helpful to suggest to authors that they view

a lesson as an hypothesis about how to teach the material. An

hypothesis may be found false or in need of modification

without criticism of its formulator. Considering a lesson

as an hypothesis de— emphasizes the “grind ‘em out ,” one— shot

production mod e which some authors too readily adopt .

-—- - -
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Lesson i n t e g r a t i o n .  The formalities of listing and

testing prerequisites , standardizin g termino logy, cross—

referencing, and coordinating lesson content are often

perceived to be rather bothersome and unimportant to an

author “being creative ” with CBE. However , unless these

topics are attended to , the result will be difficult to mold

into a curriculum and will remain just a collection of topics

on a s u b j e c t .
Standards. The need for lesson standards and lesson

documentation has been discussed in part I. Unfortunately,

such standards are frequently outlined , discussed , and

adopted at the beginning of a project but ignored ever after.

Production~~oals. All the previous items might he

solvable if authors could be g i v e n  a d d i t i o n a l  t i m e  to p r e p a r e
each lesson . Although realistic timelines are essential ,

both over—generous time allocations and the lack of short—

term goals are a disservice to developers and a waste of

resources.

CRE suffers from a lack of reliable production yard-

sticks: any two “topics ,” “teaching points ,” or “objectives ”
- - can differ widely in the effort needed to convert them into

an effective , efficien t CRE lesson . “Student contact hours

produced ” is no better a measure because it rewards the

production of long—winded , inefficient materials. Neverthe-

less , a manager must set goals and deadlines for authors ,

estimating the difficulty of the tasks and the abilities of

the author. It is difficult , but necessary, to strike a
balance between a too—rigid en forcement of deadlines which

frustrates authors and lowers quality and a too—relaxed

observan ce of und efine d goals which ma y allow some aut hors to
m ake a career of a single lesson .

Lia i son . Liaison problems often drive authors into

seclusion : it is easy to imagine a committee haggling over •

_______ 
I
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the content of a lesson , course , etc. No rmal ly an instru c-
tor simply teaches as he wishes even though fellow instructors
may teach somewhat differently. This “leave me alone , so I
can do it my way ” approach works reasonably well in a lecture
format where the instructors are competent and are responsi—
ble for all the teaching. However , such an attitude in a
mult iple— author project means the lesson s may not he coordi-
nated ; in a one—person projec t , it means that few other
instructors will ever take advantage of the large courseware
development e fort made by the author . 

.~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~ _ _ _  _ _ _ _ _ _ _ _
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CLASSROOM MANAGEMENT

To what extent will recreational uses be permitted?

Site directors usually answer this question: “To the

extent that recreational uses don ’t interfere with other

uses .” The following suggestions are an attempt to put this

general answer into a specific , practical format so that

serious workers taking a break will not feel guilty, but

non—productive users will not compete with or detract from

site operations and goals.

Terminals. If there are recreational users present ,

there should always be at least one additional terminal free

so that a potential user does not have to dislodge a recrea-

tional user and/or wait to have the user finish. l7ecause

game players may switch to non—recreational uses when asked

to leave , and because priority users may leave rather than

confront a recreational user , the “w03te ” of a free terminal

must be tolerated by second—priority users. If a site is

large (more than 12 terminals) it has often been found

appropriate to have two or more vacant terminals whenever

recreational users are present. A site policy regarding

terminal use can he partially implemented on the PLATO system
via the “cu r r e n t  usa ge con t r o lle r ” or CUC.

ECS usage. The use of lesson storage space (ECS) can

also he controlled by the CUC of the PLATO system. Users

wor king in the ir own lesson spaces can , however , consume
space that would be used by high priority users , were it

available. Therefore , the site proctor of a general— service

site must regularly check the contents of unfamiliar lessons.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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Noise and clutter. It has been widely observed that
recreational users tend to have a variety of habits which

may be bothersome to other users. For example , many games

require or encourage rapid banging on keysets. Because

recreational users are frequently limited to late—night and
early—mornin g hours , food wrappers , bottles , and other debris

may accumulate near the terminals.

Opinion and impression . One of the greatest detriments

caused by excessive recreational use is that people who are

c a s u a l l y  a c q u a i n t e d  w i t h  a site may begin to associate CBE

with recreational use , i.e., non—academic , non— serious
endeavor. Fortunately, this negative impression is usually

formed only when game playing is excessive (i.e., to the

practical exclusion of more legitimate uses); the occasional

use of recreational programs as a diversion by hard—working

staff seldom leaves a bad impression .

Who can give demonstrations? When may they be

scheduled? Can site resources (such as terminals) be

reserved or given priority during demonstrations?

Because of the novelty of CBE , there is a tendency by

site staff and higher administrators to “show it off” r a t h e r
frequently. Unless this tendenc y is controlled and managed ,

a large amount of resources can be spent without furthering

the objectives of the project or site . At one site in our

ex per ience , the entire staff lost a day ’s work preparing,

wa iting for , and re—hashing the outcome of each demonstration .

A separate demonstration room with a limited— length standard

demonstration is a partial solution to this problem.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  -
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MAINTAININ G STAFF MORALE

The following is a list of suggestions for rewarding

individual staff members. It is often desirable to grant

s m a l l , n o n — m o n e t a r y  r e w a r d s  for hard  work , competence , or
other exemplary habits. Like students , staff members respond

to positive feedback. The list below includes tasks which

provide strong internal rewards and thus contribute to

overall job satisfaction and also management actions which

can provide reinforcing feedback to employees.

If a lesson is working reasonably well , the author generally

gets an ego boost each time stu dents use it. The stu dent
and instructor comments will always include a few new compli-

ments and the (hopefully) rather min or corrections needed

will remind the author of just how polished the lesson has

become.

The respect of colleagues is sought after by staff in all

fields. The PLATO system offers an additional dimension :

on— line colleagues. Because of the PL ATO system ’s communica-

tion features , it is possible to become acquainted without

ever meeting face—to— face. This allows a relatively inexpen-

sive metnod for exchanging professional opinions and finding

additional users for courseware. Since it is a compliment to

have one ’s courseware in use in wide circles , the PLAT O sys-
tem ’s geographical dispersion provides a “coast—to— coast”

vehicle for rewarding the author.

Recognition of the contributi ons of staff can be made on the

title page of a lesson ; in site brochures , report s, an d pro—
posals; and in references and co—authorships for journal

articles .

I
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For most staff , it is a compliment to be asked to give a

demonstration of the CRE system and the courseware of the

site. Giving demonstrations (or speeches) or being a project

representative at meetings carries a reward in proportion to

the responsibility the task requires. A smaller but still

substantial reinforcement is given when a staff member ’s

lesson is used by someone else for demonstrations.

Lesson reviews , because of their basic nature tend to be dis-

couraging to receive. The most important way of reducing

the negative aspects of lesson reviews is to avoid giving

an author a review which suggests massive revisions. This

can be done by providing frequent , careful monitoring of the

content and instructional design. Several short reviews

throughout the development of the lesson are more useful and

more palatable than a massive review at the end.

Releasing scarce resources such as signons and lesson space

for personal use by staff members (or their families) is a

substantial reward.

More than in most environments , the work that one does on a

CI3E system can be performed at any hour of the day. If co—

ordination requirements are low , it may be possible to offer

extremely flexible working schedules. In fact , because the
potential flexibility is obvious to all , failure to offer

it may produce discontent.

_________ 

A
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E V A L U A T I O N  ISSUES

The two obv ious  d i r e c t i o n s  for  an evaluatio ’i are a

comparison of the CRE materials against a pre—established

goal or their comparison to an existin g situation .

Non— comparative_ Evaluations

The well— known difficulties of insuring exactly equiva-

lent conditions for a “new vs. old” comparison leads some

people to make a “new vs. goal” evaluation. That is , rather

than comparing the new CBE materials to the traditional non—

CRE course , they measure the extent to which the CEE materials

met the objectives stated . Some people feel that they can

thus avoid setting up a complex research design , dispense

with the interpretation of statistical analyses , and generally

eliminate the hypotheses , assumptions , control groups , and

detailed reports associated with a “formal comparative

analysis. ” They replace these difficult and time— consuming

procedures with production or operating goals and then merely

determine “if they mad e it.”
For example , under this mod e of operation , objectives

might be to “produce 10 role—conflict simulations ” or “teach
1 (~O students to use the Wheele r—Whitso n apparatus each year
via CT3E. ” The evaluation of the latter projects seems simple:

one determines if the simulations have been written or if the

students have com pleted the lessons.

Although this form of evaluation may be appropriate
during the early staRes of an evaluation , its use as a sole

summativ e measure is shortsighted . One simply cannot avoid

a comparative evaluation. Comparisons may be mad e with

little basis and few facts , but stu d ents , collea gues , and

adm inistrators wil l dec id e: Was it worth the effort?,
Should we contiiiue? , etc . Skeptics may suggest alternative

____________
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uses for the monetary and personnel resources , use of a
different CBF system or a to t a l l y  non— CBE medium , adoption of
a different curricular or instructional design philoso phy,

or implementation under different conditions. For example , a
site may “successfully ” create its if) simulations , only to
f i nd t h e m  c h a l l e n g e d  as unrealistic , not requiring CBE , or
boring. Or the simulations may be h i g h l y  r espec ted , h u t  too
expensive to support.

Because administrators in som e fields (e.g., engineering)

may he used to accepting as “success” the fact that something

new has been found or created , they may allow “meets the

objectives’~ evaluations initially. However , comparisons with

a l t e r n a t i v e s  are  u l t i m a t e l y  i n e v i t a b l e .  T h e r e f o r e , because

of t h i s  i n e v i t a h i l  i t y ,  p r o j e c t  s t a f f  shou ld  he encouraged  to
g~’ther  i n f o r m a t i o n  and p r e p a r e  an e v a l u a t i o n  so t h a t  the
p r e d i c t a b l e  e v a l u a t i o n  q u e s t i o n s  can he answered on the basis

of w e l l — d o c u m e n t e d  f a c t s  r a t h e r  than on so ecu la t ion .

Comparative Evaluations

The watchword for making comparative eval uations is

(what else!) “objectives. ” Unless you c a r e f u l l y  c o n s i d e r
the objectives of the evaluation , you may be saddled with

one of several common problems .

The first problem is trying to measure (and compare)

everything. As noted in the discussion in part I, there are

a multitud e of comparisons that can be made. Only a few are

relevant and important in each situation. Rather than

spreadin g an evaluation effort too thin in order to measure

m an y pa r a m e t e r s , one should examine the objectives of the

evaluation to determine which measurements are critical ,

and concentrate on those . A set of contingency plans for

the evaluation should be drawn up simultaneously.

t
-. — ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -.
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The second problem is often found to be illusory

after it is investigated , but it nevertheless produces great

frustration until that time. Here is the apparent dilemma:

If you use CBE to teach topics in the way you used to , you

haven ’t exploited its potential and it will probably not be

cost— effective for most appl ications. However , in this

situation the testing is comparatively simple: you can use

the same tests that were used before for CRE— taught students.

On the other hand , if you use CBF lessons which teach at a

higher cognitive level via simulations , modeling, role—

playing and other techniques which require a computer , you

have two choices with respect to testing. If you use the old

pre—CBE tests , they will he a fair comparison for the

original topics , but will not indicate that students taught

via CRE may have learned new , high— level skills. If you

write a new test which measures the high— level or CBE—taught

skills , it will not he possible to compare results from the

two different tests. It is not fair to give the new test to

students taught without the CBE lessons because the CRE—

t a u g h t  s t u d e n t s  would  have  an u n f a i r  a d v a n t a g e .
The way out of the above dilemma is (naturally) to

re—examine the project objectives to answer the following

question: “Are the old objectives satisfactory as they stand
(and are you thus looking for an improvement in teaching

techniques , mo ti v a t ion , r e t e n t ion , etc.) or are the objectives

inadequate or obsolete? If the old tests ~.re good tests of

the objectives and are reliable , they should he kept . If the

objectives have changed or if the old exams  do not a d e q u a t e l y
measu re  them , test  deve lopmen t is needed .

F v a l u a t i n g  “CBE ”

It should  be noted that It is v e r y  d i f f i c u l t  to “test
the  e f f e c t i v e n e s s  of CBE itself” apart from the lessons,
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strategies , and implementation of the CRE system. This
is ano ther  way  of s a y i n g  tha t  CBE is a med i um , not  a t reat-
ment. One can evaluate the ability of a CRE system to allow
various teaching strategies and kinds of lessons , and to

facilitate particular implementations , b ut most ot her eva lu-
ation questions depend on the way in which the lessons were

written or implemented. Thu s the question , “Did the CRE
system increase the student scores?” should be rephrased ,
“Did the lessons written for the CRE system increase student
scores?” As reformulated , the question suggests the possi-

bility that another set of lessons might have done a better

or poorer job of increasing student scores. It thus clarifies

the focus of the evaluation and hopefully prevents post hoc

speculation about whether the results were obtained because

of or in spite of the CBE implementation.
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THE P R O J E C T  M A N A G E R ’ S  LIST OF W A R N I N G  S IGNALS

The d i r e c t o r  of a CRE p r o j e c t  and the  s u p e r v i s o r  of such
a d i r e c t o r  shou ld  both be a l e r t  for  “smo ke” that indicates

s m o l d e r i n g  “ f i r e s ” w i t h i n  a CBE deve lopment  e f f o r t .  The l i s t
assembled below is not complete , but is useful both as it

stands and because it suggests other danger signals.

If touch input , microfiche , and audio output are incorporated

i n t o  lessons , but are  not used when testing the student , their

use may  be t r i v i a l  and d e c o r a t i v e  o n l y .  I f  these  f e a t u r e s
are  needed to teach , t h e y  a re  n o r m a l l y  a lso needed for  test-
ing. Similarly, lessons which use animations , simulations ,
and case studies to teach probably need these techniques to

test . If they do not , a brief investigation may be

w a r r a n t e d .

If m i c r o f i c h e  images  and d r a w i n g s  are p r e s e n t e d  w i t h  no
q u e s t i o n s  to check the s tuden t s  u n d e r s t a n d i n g  of them ( e . g . ,
“Here is a framis ”) the high cost of producing these illus-

trations is not being recaptured by making effective use

of them.  L i k e w i s e , check  to see if e x p e n s i v e  d r a w i n g s ,
a t t a c h m e n t s , and  r e c o r d i n g s  are  b e i n g  used more  t h a n  once .
Can a d r a w i n g  t h a t  costs  $250 to c rea te  and r ep roduce  be
justified if  s t u d e n t s  v i e w  i t  for  o n l y  a few seconds?

If you can complete a lesson by successively trying each

multiple choice answer or by entering nonsense answers until
you get the cor rec t  a n s w e r , the q u a l i t y  and v a l i d i t y  of the
lesson should  be e x a m i n e d .  C l e a r l y ,  a s t u d e n t’ s comple t ion
of such a lesson indicates little unless the lesson is

f o l l o w e d  by a c o m p r e h e n s i v e  t e s t .  For most s t u d e n t s , lessons
w i t h  “ pa th s  of leas t  r e s i s tance ” such as those o u t l i n e d  above
produce  r o b o t — l i k e  b e h a v i o r  but l i t t l e  l e a r n i n g .

_ _ _  

-

_- - .--._ .---- . - ---
~~~~~

--— —_-_ - - - — . ,-_



113

If student response and area summary data are not examined
w i t h i n  a week ~r two a f t e r  t h e y  are  c o l l e c t e d , and  a re  m e r e l y
s to red  o n — l i n e  or p r i n t e d  out anr ~ s t acked  fo r  later revision ,
t h e r e  a re  s e r i o u s  q u e s t i o n s  abou t  the  e f f e c t i v e n e s s  and
e f f i c i ency  of l e sson  r e v i s i o n . f t  is a s i m p l e  m a t t e r  to ask
an a u t h o r  a few q u e s t i o n s  s h o r t l y  a f t e r  students have used a

lesso n he w r o t e .  It is a p p r o p r i a t e  to ask to see where the

da ta is , w h a t  a n a l y s e s  h a v e  been ma le , a nd w h a t  c h a n g e s  h a v e
been i n c o r p o r a t e d  i n t o  the  l e s s o n .  Other  u s e f u l  i n q u i r i e s
a re , “ f l o w  l ong  does it t a k e  to look t h r o u g h  t h a t  da t a  on-
l i n e ?” , “Do you  a n a l y z e  each s tuden t  r u n ? ” , a nd “ Wha t  changes
ha ve you  made  on the  bas i s  of s t u d e n t  r e sponse  d a t a ? ”

A s t u d e n t  notes  or commen t s  f i l e  is n o r m a l l y  a t t a c h e d  to a
lesson or to a cou r se  in o rde r  to g a t h e r  s t u d e n t  s u g g e s t i o n s
abou t  a lesson. Reviewin g these comments can be insightfu l ,

t h o u g h  a l l  commen t s  c a n n o t  be t a k e n  at face  v a l u e . If some
of the s u g g e s t i o n s  h a v e  b a s i s  or m e r i t , a d i s c u s s i o n  of the
s t u d e n t  v i e w s  w i t h  t h e  a u t h o r  may  i n d i c a t e  the a u t h o r ’ s
v i e w  toward  s t u d e n t s .  The p r e sence  of a u t h o r s  who i gno re
s t u d e n t  commen t s  out  of h a n d  i n d i c a t e s  s i g n i f i c a n t  p r o b l e m s .

By a s k i n g  an a u t h o r  about  the top ic  and status of lessons

w r i t t e n  by h i s  c o l l e a g u e s , you m a y  be ab le  to simultaneously
m a k e  two o b s e r v a t i o n s .  F i r s t , t he  a u t h o r ’ s answer  indicates

t h e  level  of i n v o l v e m e n t  he has w i t h  o the r s , e . g . ,  if the
a u t h o r  h a s  become a h e r m i t .  Second , i t  i n d i c a t e s  the  level
of i n t e r — c o l l e a g u e  r e v i e w i n g .  Note t ha t  the ques t i on  shou ld
not  force  the a u t h o r  to r e n d e r  an o p i n i o n  about  the q u a l i t y
of the  rest  of the  s t a f f , j u s t  what t h e y  a re  d o i n g .  Also , it
m a y  be u s e f u l  to ask the  a u t h o r  i f  he has r e v i e w e d  any
partially — completed lessons. Authors who are requesting

reviews during (rather than after) development should be

r e i n f o r c e d  for t h i s  a c t i o n .

L ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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If severa l  months  a f t e r  t r a i n i n g ,  an au tho r  c a n n o t  explain

why he is writing objectives or documenting the lesson , fur-
ther training and guidance are needed . Likewise , if an author

c a n n o t  show the o r d e r l y  r e l a t i o n s h i p  between the ob j e c t i v e s ,
the test , and the body of his lesson , the m a n a g e r  m u s t  reluc-
t a n t ly  conclude that the instructional design training hasn ’t

been unde r s tood  or accepted .

The number of students who can be handled by a single proctor

is a good in d i c a t i o n  of the deg ree  of pol i sh  of the l e s sons .
Though “polished” lessons are not necessarily good lessons ,
a n y  l essons  w h i c h  have  been used b y more  t han  50 s t u d e n t s  and
which still require he av y Droctoring (fewer than 12 students

per p r o c t o r )  are  p r o b a b l y  no t  g e t t i n g  the  at t e n t i o n  they
need .

T h e r e  is a set of c o m m o n l y — u s e d  compute r  r o u t i n e s  on the
P LATO sys tem in w h a t  is c a l l e d  the “ l i b r a r y . ” If a u t h o r s  of 3
to 6 mon ths  of e x p e r i e n c e  don ’ t know of the e x i s t e n c e  or the
contents of the “library, ” they may be sp e n d i n g  t i m e  re-
inventing routines that are a l r e a d y  a v a i l a b l e .  A r e v i e w  of
o n — l i n e  resources  is a p p r o p r i a t e .

A l i s t  of a l l  t h e  lessons b e i n g  deve loped  or in use is found
on the  PLATO sys tem in the “ ca ta log ” le s sons .  To be sure
t h a t  a u t h o r s  are  not i g n o r i n g  a l r e a d y — a v a i l a b l e  c o u r se w a r e ,
a m a n a g e r  should  ask the a u t h o r  about  o ther  m a t e r i a l s  ava i l -
abl e in the subject area , the relationship of those materials

to lessons c u r r e n t l y  b e i n g  developed by the a u t h o r , and the
f e a s i b i l i t y  of i n c o r p o r a t i n g  s egmen t s  of a l r e a d y — w r i t t e n
l e s sons  in to  new m a t e r i a l s .

I
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M I S I N T E R P R E T A T I O N S

Two misinterpretations have been observed often enough

to warrant warning site managers about them.

Some authors misinterpreted the zeal with which CERL

instructional design consultants promoted data collection ,
use of answer—judging rather than multiple choice , and inclu-

sion of feedback for specific wrong answers. They felt these
t h i n g s  were being promoted by CERL staff because CERL wanted

powerful features of the system exploited for organizational
glory. In fact the CERL staff felt that these were funda-

mental features (not esoteric ones) and that if such features

were available , hut unused , there was little justification or
need for employing a medium as expensive as CBE. Only

t h r o u g h  use of the p o w e r f u l  s o f t w a r e  f e a t u r e s  can  one justify

u s i n g  CB E .
A u t h o r s  m i s i n t e r p r e t e d  r e v i e w e r s ’ c r i t i q u e s  of the

positioning of text , arrows , and feedback as well as their

i m p l e m e n t a t i o n  of touch panel input. Authors tended to

regard these issues as unimportant esthetic considerations.

They felt that so long as the subject matter was present and

a c c u r a t e , t he re  was l i t t l e  need f or fur ther rev is ion. In
f a c t , C E R L  and o t h e r  g roups  have  accumula t ed  s u b s t a n t i a l
e v i d e n c e  to i n d i c a t e  t ha t  one can e f f i c i e n t l y  “h id e” i n f o r —
m a t i o n  on the screen by p l a c i n g  i t  i n c o r r e c t l y  and t h a t
c a s u a l  i m p l e m e n t a t i o n  of f e a t u r e s  such as touch  can s i g n i f i -
c a n t l y  reduce test scores (Avner , person al commun icat ion;
Venezky, R., Bernard , L., Chicone , S. ,  & Les li e , B.,  1975).
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P O T E N T I A L L Y  C O S T — E F F E C T I V E  U SES OF CBE AND PLATO

A CR E s y s t e m  i t s e l f  is n e i t h e r  c o s t— e f f e c t i v e  nor  non—
cost—effective. It is only the uses to which the system is

put  t h a t  d e t e r m i n e  c o s t— e f f e c t i v e n e s s .  To g u i d e  new sites
and p r o j e c t s  towards uses of the CRE system which are more

l i k e l y  t h a n  a v e r a g e  to be c o s t — e f f e c t i v e , we have  p repa red
the  sugges t i on s be low.

S i m u l a t i o n s of e x p e n s i v e  t r a i n i n g  e q u i p m e n t  ( i n c l u d i n g  hard-
w a r e  s i m u l a t o r s)  have  been f o u n d  to be c o s t — e f f e c t i v e
( C r a w f o r d , H u r l o c k , P a d i l l a  & Sassano , 19 7 6 ) .

It is a mistake to discard all conventional teaching materials

and r e p l a c e  them a l l  w i th  CBE l essons .  O f t e n  workbooks , f i lm-
strips , video tapes , or programmed texts can be su pplemented

with CRE. !3y supplementing, high development costs are

avoided , the high cost of equipment and materials continues

to be amortized , and the rate of preparation and validation

of the improved  i n s t r u c t i o n  is i n c r e a s e d .  For example , if a
v i d e o — t a p e d  t r a i n i n g  movie  has  become incomple te  and obsolete
a f t e r  t h r e e  yea r s  (or  i f  s t u d e n t s  don ’t seem to comple t e ly
comprehend  i t) , the  tape could be fo l lowed w i t h  a shor t  CBE
lesson which covers a bi t  of new material and corrects some

obsolete nomenclature. Then an interactive quiz over both

the tape and the CRE supplement could be administered . Even

if some comparatively expensive CRE animations must be pro-

g ramme d , that may be cheaper than re— shooting the entire

video tape . Recause many “home—made ” training movies forget

to point out a mechanism , note an exce pti on , or fo cus
attention at the right time and place , t he y somet imes fall
short of their potential. A small investment in supplemental

CR E t r a i n i n g  m i g h t  t h u s  y i e l d  l a r g e  i n s t r u c t i o n a l  b e n e f i t s .  
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Because of the PLATO system ’s high flexibility, it may be
advantageous to design other computer teaching systems or
instructional materials on PLATO , even if the final product

is to be delivered by a less sophisticat ed computer or rnedi—
u r n .  For e x a m p l e , the  e v a l u a t i o n  and v a l i d a t i o n  of i n s t ruc -
tional materials (including tests) may require several itera—
t i o n s  of p roduc t  d e v e l o p m e n t , t h e  g a t h e r i n g  and  a n a l y s i s
of s u b s t a n t i a l  d a t a , and the  p r e p a r a t i o n  of de t a i l ed  docu-
m e n t a t i o n  and reports. It m a y  be c o s t — e f f e c t i v e  to do al l
the development work on a PLATO system , then print the mater-
ials in final , validated form as conventional or programmed

texts. Similarly, a CMI system capable of being implemented

on a m i n i — c o m p u t e r  m i g h t  be better designed on a powerful

c o m p u t e r  such  as the  PLATO sy s t em , t hen  conve r t ed  for  the
smaller , cheaper computer . By using the PLATO system initial-

ly, some o p t i o n s  w h i c h  would  be d i f f i c u l t  to i n s t a l l  on the
mini— computer could be implemented : only those options which

were found to have great value would ultimately be installed

on the m i n i — c o m p u t e r .

When g r o u p  pac ing  is b e i n g  used w i t h  c o nv e n t i o n a l  m a t e r i a l s
a n d  med ia , i t  m a y  he cost e f f e c t i v e  to p r o v i d e  i n d i v i d u a l i z e d
r e m e d i a l  t r a i n i n g  for  slow members of the group during evening

or f ree  h o u r s .  Since in g roup  pac ing  the speed of the g r o u p
is set by the slowest member , a r e l a t i v e l y h i g h  cost fo r  a
few s t u d e n t s  can be o f f s e t  by the s a v i n g s  of severa l  hour s  by
a l l  members  of the c l a s s .

S i m i l a r l y ,  when costs for d r o p — o u t s  a re  h i g h , r e m e d i a l  courses
v i a  CR E may  be c o s t — e f f e c t i v e .  In some c i r c u m s t a n c e s  it may
be poss ib le  to combine  two courses  t e a c h i n g  the  same topic
to s t u d e n t s  w i t h  d i f f e r e n t  b a c k g r o u n d s  ( e . g . ,  wi t h ~nd w i t h ou t
a s t rong  ma th  b a c k g r o u n d )  by p r o v i d i n g  an i n d i v i d u a l i z e d
supp l emen t  for some of the s t uden t s .

S . —— — — — .. — —  .L~~~~~~ T .  _ . _. __. I - - - ~~~~~~~~~~~~~~~~~ —.
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There are two approaches for analyzin g the question: “What

size course is optimal for CBE lesson implementation? ” By

foc u s i n g  on d e v e l o p m e n t  costs , one can show t h a t  a course
w h i c h  has ma ny  s t u d e n t s  can more  q u i c k l y  a m o r t i z e  t hese
costs. By f o c u s i n g  on d e l i v e r y  cos t s , one can d e m o n s t r a t e
that instructor costs for small classes are very high and an

easy  t a r g e t  for cost effective CRE lessons. Furthermore ,
sm a l l  c lasses  are  t y p i c a l l y  t a u g h t  i n f r e q u e n t l y ,  t h e r e b y
i n c o n v e n i e n c i n g  s t u d e n t s  and p e r h a p s  l o w e r i n g  t o t a l  e n r o l l m e n t .
O nce deve loped , a low en r o l l m e n t , s e l f — i n s t r u c t i o n a l  class

m i g h t  be q u i t e  i n e x p e n s i v e  to d e l i v e r  and m a y  p r o v i d e  h i g h
r o y a l t i e s  if o t h e r  s m a l l  i n s t i t u t i o n s  w i s h  to o f f e r  the
course  to t h e i r  s t u d e n t s .  If  cost effectiveness is to be

a c h i e v e d  v i a  t i m e  s a v i n g s , one  s h o u l d  choose  no t o n l y  a
cou rse w h e r e  s u b s t a n t i a l  t i m e  can he saved , bu t a l s o  a c o u r s e
whose s t u d e n t s  are  b e i n g  w e l l — p a i d  fo r  t h e i r  t i m e .  For e x a m —
pie, the money earned by saving one hour of an executive ’s

time probably pays for more hours of CRE time than does

s a v i ng one h o u r  of a c l e r k ’ s t i m e .

In the situation of the impending loss of an irreplaceable

instructor , CBE may be able to catch his best moments , most

thought —provoking problems , and most  e f f i c i e n t  t e a c h i n g  s t r a t -
e g i e s — — a n d  do so far more effective ly than any other mediu m .

Travel expenses for continuing education , updates on new

technology, etc. can be reduced or eliminated by implementin g

o n — s i te c o n t i n u i n g  e d u c a t i o n  ( o r  r e f r e s h~ r )  co u r s e s  v i a  C B E .
In some professions , however , trips to take refresher courses

are treated more as vacations than as training sessions. In

such cases , a CRE replacement for these trips will not be

popular .

_ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _  .-,-~~ ~~~~~~~~~~~~~~
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Some t e s t i n g  s i t u a t i o n s  r e q u i r e  the s i m u l t a n e o u s  t e s t i n g  of
a team of students (e.g., replace a truck motor) . Because

above average students may compensate for weaker students ,

individual competencies and weaknesses are difficult to find ,

r e w a r d , or co r rec t .  Such p e r f o r m a n c e  tes ts  are t y p i c a l l y
long  and e x p e n s i v e  to a d m i n i s t e r  and d i f f i c u l t  to g r a d e .
CRE simulations offer a way to test for each student the

c og n i t i v e  p o r t i o n s  of the task ( e . g . ,  order of procedures) ,
w i t h  less c u i n g  and p r o m p t i n g  p r e s e n t  than  w i t h  o ther  m e d i a .

T r a i n i n g  in safety and safe—practices is often done perfunc-

torily, with no enthusiasm and little effect in many indus-

tries. Unions and government bodies require monthly safety

meetings which are sometimes more of a “ rest pe r iod ”  t h a n  a
learning experience. CRE lessons offer the possibility of

simulations for procedural tasks which includ e “built — in ,”
random calamities to he dealt with . Acciden t prevention can

result if the training can be shown to have a measurable

impac t  on d a i l y  p r o c e d u r e s  and personal behavior.

Calculations about cost—effectiveness must includ e all the

constraints and conditions. A good example of how an over-

simplified comparison might produce misleading results is

found in Lackman (1975). In Lackman ’s study, medical simula-

tions were prepared in both PLATO CBE format and as paper—

a n d — p e n c i l  e x e r c i s e s .  Wh en one c a l c u l a t e s  the d e v e l o p m e n t
costs  for the s i m u l a t i o n s  in each m e d i u m , one f i n d s  the CBE
f o r m a t  costs ~ .7 t imes  more and thus  appear s to be the most
e x p e n s i v e .  However , the  simulations were used by practicing

M . D . ’s at c o n v e n t i o n s , p r o f e s s i o n a l  m e e t i n g s , and  i n f o r m a l
c o u r s e s — — a l w a y s  w i t h  v o l u n t a r y  p a r t i c i p a t i o n .  The ac tua l  use
of the PLATO CBE simulations was found to be 9 t imes  g rea t e r
t h a n  t ha t  for p a p e r — a n d — p e n c i l  s i m u l a t i o n s .  Hence , on a “ per
use ” bas i s , the d e v e l o p m e n t  costs were on ly  h a l f  as m u c h .  In

_ __ _ _



—.,-- --- .

120

a si m i l a r  f a s h i o n , one  mus t  c a r e f u l l y  c o n s i d e r  how best to
c a l c u l a t e  c o s t / h o u r  for  CBE m a t e r i a l s .  I f  one spends  t i m e  to
improve a lesson by allowing students to complete the lesson

more  q u i c k l y ,  t he  c h a n g e  m a k e s  the c o s t / h o u r  less f a v o r a b l e
even t h o u g h  the lesson is b e t t e r .

When considering the cost effectiveness of CBE compared to

other  med ia  or a l t e r n a t i v e s , c o n s i d e r  wha t  o p t i o n s  are  actu-
a l l y  av a i l a b l e .  For e x a m p l e , i t  m a y  be cheape r to use  ano the r
compu te r  to do some n u m e r i c a l  i n t e g r a t i o n s , but  if  the  o ther
computer is blocks away or offers only overnight service , a

CBE system with higher costs , but faster turnaround might be

preferable. Likewise , v i d e o  tape m i g h t  be the most appropr i-

ate medium for a topic , hut if you lac k video equipment , CPE

animations might be the most cost—effective option available.

It may  be more  c o s t — e f f e c t i v e  to w r i t e  new c o u r s e s  u s i n g  CBE
t h a n  to c o n v e r t  e x i s t i n g  c o u r s e s .  T h i s  is p a r t i c u l a r l y  t r u e
when s u b s t a n t i a l  c a p i t a l  costs  for  e q u i p m e n t , t e x t s , r ooms ,
etc . h a v e  a l r e a d y  been m a d e .  Even  if a C P E T — s i m u l a t e d  lab
is cheaper  and teaches better than actual lab experience , the

f a c t  t h a t  the cost of e x i s t i n g  lab e q u i p m e n t  and spec i a l  class—

rooms has not yet been amortized may mean that switching to

CBE s i m u l a t i o n s  is i m p r a c t i ca l .

Much  of the time savings arrived at by converting a conven-

tional lock— step, lecture— format class to one which is corn—

p u t e r — b a s e d  a r e  due  to t ime  saved t h r o u g h  s e l f — p a c i n g .  Some
o p p o n e n t s  of C R E a r g u e  t ha t  o n l y  the s a v i n g s  of CR E over  and
above  t h a t  for o ther  s e l f — paced m e d i a  can be c o n s i d e r e d  when
calculating cost—effectiveness. However , the management

function of CRE is often the key to being able ~~ Im pl ement
and operate a self—paced system. That is , without CBE’s
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management capability , it woul d not be feas ib le in some
cases to design a self—paced course using other cheaper
me .ia .
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WHY USE A CRE SYSTI L I K E  PLATO?

The decision to use CBE , an d the PLATO system in partic-

ular , may already have been made when the site manager assumes

his duties. Nevertheless , it ma y be pru d ent  for  t he mana ger
to review the decision . Below is a brief list of character-

istics of the PLATO system which make it worth using.

It is a computer and can do things computers do.

For ex am p le , it can store and process data. On

the other hand , it is not a general—purpose com-

puter: it has restricted database operations and

relatively slow input and outpu t from terminals.

It has a uniquely powerfu l language for teaching and

performing other special ‘~unctions.

TUTOR is widely recognized and imitated because

of its powerful features. Moreover , it continues

to add new , useful features. However , TUT OR
programs are not readily transferable to other

computers.

The PLATO system is equipped with a unique graphics

term ina l as an out put d ev ice.
The terminal and the auxiliary devices which can

be attached to it offer a broad potential for

nearly any important kind of interaction with a

user . However , unless the training requires

the se f e a t u r e s  an d the lesson develo per s ma ke
use of them , the potent ial is waste d .

The communication s network provided by the PLATO system

is unmatc hed in terms of the bread th of t ypes of users
and types of information communicated .

Lesson wr iters can not only share courseware , but

can co—develop lessons , review lessons during
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development , etc. Nevertheless , ther e cont inues
to be duplication of effort and missed opportuni-

ties for inter— site communication .

The ability of the PLAT O term ina l to control externa l

devices makes it ideal for running psychology/educati on

ex periments .

Student interaction data related to educational

goals can be gat here d rather autom at ically .
Timing, presentation of graphic and other stimuli

can be interactively controlled .

Both the hardware and software are designed so that a
student can begin to use the terminal after 2—3 minutes

of orientation . No computer jargon , programming skills ,
or technical abilities are required.

One can f ind somew here on another computer or in some
other me di um most of the features ci te d abo ve (w ith some
exceptions , such as the TUTOR language). If only one of the

features is needed , it can probably be obtained more readily

or inex pens ive ly elsew here than the PLATO sys tem. However ,

one of the great v irtues of the PLATO system is the fact
that man y useful fac ilit ies are ava i lab le from an d inte g rate d

into a single computer system.

Some exam p les of these fruitful combina tions:

Computer—management of CAl and off—line materials.

Real ist ic CBE simulat ions v ia gra phic s, d ata base , and

interterm ina]. communication features and terminal

peripherals.

Powerful teach ing strategies involving sophisticated

branching algorithms , drill paradigms , computerized

d iagnosis of student weaknesses , and stu dent control
of sequencing.

-
- — ---
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On— line conferencing with immediat e (telephone—like) or
delayed (letter—like) response among large
populati ons.

L _ _ _  -—-~~——--~~~~~~~~~~~ . _ :
~~~~~~~~.
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CONTIN GENCY PLANNIN G

Few laws are so invar iant and oft—quoted as Murphy ’s:
“If anything can go wrong, it will. ” Realizin g the wide
applicability of this law , it is only reasonable to construct

contingency plans for some of the predictable crises in the

life of a CBE site. Below is a list of likely problems and
plausible alternatives.

The system or local site experiences a “down ” period longer
than one class period— —as long as several days .

Teach conventionally in lecture format using lesson
authors as instructors.

Use hardcopy version of CBE lessons prepared before the
downtime period .

Pos tpone tra ining .

Lesson production goals are not met , or substantial loss of
experienced personnel occurs.

If available , hire expensive experienced staff.
If time permits , tra in new st af f .
Reduce the scope of the project.

Extend the term of the project.

Hire outside contractors to complete the development.

The s t uden t  e n r o l l m e n t  in t a rge t  courses becomes so low tha t
e v a l u a t i o n  s t a t i s t i c s  will not be reliable.

Extend  the projec t to increase the sample s ize.
If you are  d i v i d i n g  the  s t u d e n t s  in to  e x pe r i m e n t a l  and
con t ro l  groups , make them a l l  e x p e r i m e n t a l  and use
p r e v i o u s  classes for control .
M o d i f y  the m a t e r i a l s  to teach a h i g h — f l o w  class.
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The studen t enrollment becomes so large that there are too

many students to schedule , or access to terminal time is

reduced so that sufficient terminal time is not available.

Reduce  the amount  of a u t h o r i n g  and the n u m b e r  of
terminals devoted to authoring.

Schedule authoring for weekends and evenings.

Teach part of the students conventionally.

A l l o w  s t u d e n t s  to s e l f — s c h e d u l e  themse lves  d u r i n g
non—prime time.

There is a persistent problem with obtaining sufficient

computer storage (ECS) for all student lessons.

Schedule classes so that students are likely to be

s h a r i n g  a lesson in ECS. Essentially this means

reducing the self—pace mode and adopting a more lock—

step o r i e n t a t i o n .
If practical , invest the t ime  of prog ra mmers  to d i v i d e
very large lessons.

The funding or ability to perform the project is suddenly

terminated .

Prepare hardcopy versions of all completed instruction .

Re—program the materials for other computers or rewrite

the materials for other media.

Although none of the potential alternatives is supplied

with a caveat , each should be! Note also that this list is

far from complete. One of the main purposes of these guide-

lines is to present examples of situations , problems , and

alternatives. A more complete list of contingencies would

contain options for problems with poor lesson quality, person-

nel problems , skeptical traditional instructors , etc . The

manager of each site should prepare his own list , and if

- - -V ~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ — -  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -~~~~~~~ -~~~~~~-
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necessary, i~et it approved . Such advanced planning allows
for thoughtful procedures such  as the “b a c k w a r d s  i m p l e m e n t a —
t i o n ” d i scussed  in p a r t  I .

_ _ _  ~~~~~~~~~~~~~~ - - -~~~ - -—---~~~~~— . -
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G U I D E L I N E S  FOR C Of lS T RI~C T I N G  P R O J E C T  T I M E L I N E S

One of the  mos t  i m p o r t a n t  p r o b l e m s  e n c o u n t e r e d  in
p l a n n i n g  and  m a n a g i n g  a CBE site is that of estimating ~he

size of the staff and the total time needed to complete a

major lesson development effort. Sites frequently over-
e s t im a t e  t h e i r  p r o d u c t i o n  e f f i c i e n c y  or f a i l  to t a k e  a c c o u n t
of n o n — p r o d u c t i o n  t a s k s  and are  t h u s  u n a b l e  to comple te  the
i n t e n d e d  p r o j e c t .  For t h a t  reason these guidelines have

a l r e a d y  r e c o m m e n d e d  t h a t  s i t e s  a l l o w  for  “ sof t”  f a i l u r e s  or
w a y s  to d e m o n s t r a t e  success d e s p i te  not a c h i e v i n g  al l
o r i g i n a l  g o a l s .

Al t h o u g h  “ sof t” f a i l u r e s  are  be t t e r  t h a n  “ha rd ”  o n es ,
what is needed is a better basis for determining the magni-

tude of the task and the productivity of the staff. The
a b i l i t y  to m a k e  a c c u r a t e  f o r e c a s t s  w i l l  lower  t h e  f r e q u e n c y
and  s e v e r i t y  of  m i d — p r o j e c t  a d j u s t m e n t s  and r e du c e  the
u n c e r t a i n t i e s  of CBE courseware development.

The following discussion assumes tha t  CB E is new to
n e a r l y  a l l  s t a f f  m e m b e r s  at a s i te .  (~~f ter a site ’s staff
m e m b e r s  have  e x p e r i e n c e , t h e y  can make  e s t ima te s  by ex t rap -
o la t i o n , but during the planning stages of a site , no lessons
h a v e  been w r i t t e n .  Yet  t h i s  is the  pe r iod  when  t h e  best
estimates are needed.)

In sp i t e  of the f a c t  t h a t  loca l  s i t u a t i o n s c r ea t e  i ssues
w h i c h  c a n n o t  be a n s w e r e d  by g en e r a l i z a t i o n s , we feel that
we ha ve g l e a n e d  some i n s i g h t  w h i c h  can he used in p r o j e c t
p l a n n i n g  and m a n a g e m e n t .  In o rde r  to m a k e  the problems and

constraints as realistic as possible , we have prepared the
following example of how NOT to use estimates of lesson

production time to plan a project.

/

_ _ _ _ _  
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Project History of NNL

The NeverNeverLand project staff read several reports
which indicated that groups similar to theirs had spent 250
author hours to write each hour of lesson material. The NNL

project wished to create 100 hours of CBE material and calcu-
lated an author working 2000 hours per year could develop
eight lessons. They thus requested and received authoriza-
t i on  to hire 13 staff for two years. They were told that if
the evaluation results were good , the project would be con-
tinued . All the authors , programmers , illustrators , and

technicians were working full time within three months after
the project started , and within six months they had learned

enough of the authoring language to be producing lessons.

The fact that the last three months of the project were

set aside for evaluation and could not actually be used for

development did not bother the projec t director because the

rate of lesson production was faster than the assumed rate.

During the second quarter of the first year of the project ,
the average production time was 250 hours per hour; the

third quarter , it was down to 150 hours per hour! Though

the fully— operational lesson development period was to be

only 15 months (2~I months minus 6 months arriving and

getting trained minus 3 months evaluation) , the production

rate achieved at NNL seemed destined to be twice as fast as

had been predicted .

The project di rector was surprised when the fourth
quarter production rate rose to 175 hours per hour rather

than continuing to decline as he thought it would . Feeling

hi s authors had become a l ittle too relaxe d , he put on the

pressure to produce. Durin g the fifth quarter , it took an

avera ge of 150 hours to produce each one hour lesson , but two

authors disliked the pressure and quit. With only six months
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left , hiring untrained staff was out of the question ; instead
one experienced , but expensive , author was hired to replace

the two who had quit.

Refore the final evaluation period began , several prob-
lems reared . The NNL projec t director ’s boss asked to see
some evaluation data to show department administrators so

that the project could continue to be funded . The boss

understood that the evaluation period had not begun , but he

needed some evidence that the CBE system should be kept , and

he needed it before the end of the current contract. He

would even be happy with lesson validation data , he said.

Unfortunately, lesson validation data was in short

s u p p l y .  The project directo r admitted that the lessons used

during the evaluation period would include some which had not

been validated prior to the evaluation period (i.e., they had
not yet been shown to teach effectively) and some lessons

w h i c h  were  not even written yet hut which hopefully would be

finished during the evaluation period . The difficulty was

caused by the fact that only three classes a year were sched—
uled (Fall , Spring, and Summer). Most lessons were revised

twice before they were validated and hence few lessons

w r i t t e n  d u r i n g  the  second yea r  had had  e n o u g h  use to h a v e
reached their validation criterion . Most of the validated

lessons were those written the first year , when production

was slow and e x p e r i e n c e  was m i n i m a l .
L a c k i n g  s u f f i c i e n t  d a t a  on w h i c h  to base a dec i s ion , the

department was forced (rather unhappily ) to grant the project

an ex t ens ion  for only  a few mont hs , unti l the evaluat ion
phase could be completed. The department was willing to con-
tinue the project , but nee ded ev id ence to just i f y t ha t  d ec is-
ion to a budget— conscious administration .

During this extension period , the NNL staff divided

their time between running the cvaluation and finding new

I
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jobs in more stable environments. Though the eval uation
results were seemingly positive , only one class of students
was included in the evaluation sample (because only three
classes started a year and only one could be run in the three
months set aside for evaluation). With such a small sample ,
statistical tests had only limited power to detect differences
in student performance. Furthermore , some skeptics said that
summer school students were so atypical that the results
would not be applicable to the students in the other sessions.

Faced with a depleted staff , positive evaluation results ,
and another long training period for new staff , the depart—

ment funded CBE support for continued student operations and

lesson maintenance , but no more new development. Some
members  of t h e  a d m i n i s t r a t i o n  f e l t  t h a t  the d e p a r t m e n t  had
been used as a training ground for  CBE a u t h o r s , who l e f t  for
better jobs after being trained . Though the y acknowledged

the student satisfaction and the enhanced performance , they

discouraged any new lesson development.

The reader should be advised that although there is no

MeverN everLan d site , the details of this fictional account

are a composite of events from the case histories of’ several

actual sites.

Let us e x a m i n e  the e r r o r s  and m i s c o n c e p t i o n s  of the NNL
s t a f f  in p l a n n i n g  t h e i r  p r o j e c t .

Post mor tem A n a l y s i s

The s to ry  ended in the pl ace where  the p l a n n i n g  should
h a v e  s ta r ted : the e v a l u a t i o n .  A f t e r  choos ing  ob jec t ives ,
one should begin immed ia t e ly  to dec ide how to eva lua te  the
project. Using “power anal ysis” techniques (Cohen , 1969),

one can d e t e r m i n e  the m i n i m u m  number  of sub jec t s  one needs
d u r i n g  the s u m m a t i v e  e v a l u a t i o n  period to have  a reasonable

-- -- V. - --  - - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ a -— - -
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chance  of d e t e c t i n g  p e r f o r m a n c e  d i f f e r e n c e s .  That  in fo rma-
t i o n , co m bi n ed with average class sizes , can be used to deter-

mine the length of the evaluation period . As NNL found out ,
the need for evaluation data comes before the last day of the

project. Because final evaluations are usually not completed

befo re  the end of the project , it is necessary to collect and

interpret some preliminary data. That can come from the

formative development or validation data or , if several

classes of students participate in the evaluation period ,
from data from an early class.

Assume that power analysis indicates that 100 students

are needed for the evaluation . If classes average ~l0 stu-

dents and are taught three times per year , the entire final

yea r  of the p ro j ec t w i l l  be needed to gather summative data.

I f  the lessons  r e q u i r e  two r e v i s i o n s  be fo re  validation , three

groups of students must use each lesson , thus adding perhaps

another year to the project. (Because Initial testing and

formative evaluation can be conducted with students from

other courses in many cases , the one—year validation period

can often be shortened.)

At the b e g i n n i n g  of a project , staff are learning about

t h e  l a n g u a g e  and CBF .; lesson d e v e l o p m e n t  may  be slow for ~4 to 6
m o n t h s .  U s i n g  t he as sum pt ions above , one finds nearly 30
m o n t h s  are needed fo r  t r a i n i n g ,  v a l i d a t i o n , and e v a l u a t i o n
alone. Development time must be added to the 30 month sum.

Unless the validation or evaluation period s can be shortened ,

such a project must be more than three years in length .

Projects which attempt to perform summative evaluation

s im u l t a n e o u s l y with lesson va lid at ion hav e the fo l low in g V

problems . Since the lessons are changing during the evalua—
tion period , the summative data collected are not comparable. 

V

Furthermore , problems with one lesson affec t other lessons ,

making detection and location of pedagogical stumbling blocks

more difficult than if the lesson s were validated individually.

V __i
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Alt hough not all endeavors require three years , it is

the failure to plan projects in detail or the treatment of

development as merely so many man—months of activity which

causes many of the difficulties experienced by CBE sites.

It should also be noted that longer projects with fewer

people may be more efficient. Staff members on long pro-

jects spend a smaller proportion of their time in training

and can take advantage of the experience they gain. Major

CBE projects which begin with inexperienced staff should

not be shorter than three years. It is also important to

choose a course  tha t  is tau ght sever al t ime s a y ear : aut hors :1
mus t  have  a d e q u a t e  supp l i e s  of s t u d e n t  “ gu inea  pigs ” to test
t h e i r  lessons.

Where e f f e c t i v e n e s s  of the m e d i u m  is being evaluated ,
i t  is o f t en  best to l i m i t  the to ta l  q u a n t i t y  of m a t e r i a l
b e i n g  genera ted  to a m i n i m u m  and to target this material
fo r  a p p l i c a t i o n s  w i t h  h i g h  usage .  This  i n su res  adequa te
t i m e  to e x p e r i m e n t  w i th  s eve ra l  a l t e r n a t i v e  ways  of u s i n g
the  new medium while maximizing chances for student testing

of the d r a f t  m a t e r i a l s .  In too m a n y  “ e v a l u a t i o n s , ” an
overly ambitious production plan has converted an evaluation

of a medium or technology into an evaluation of the ability

of the in s t r u ct iona l  des ig n s t a f f  to p ro duce , on the ir f i r s t
t r y, pe r f e ct m a t e r ial in a t o t a l ly  u n f a m ili ar med~ um whi le
u n d e r  severe  stress!

P r o d u c t i o n __Rates

What rate of production should be ex pected? Grou p
Vt r a t e s  of 75 hours  to 600 hours  and i n d i v i d u a l  ra tes  of 17

hours  to 2000 hours have been reported formally and informal-
ly. The range is wide , not onl y because of variat ions in
the difficulty of the task and the ability of the authors ,

but also because of differences in what “wr iting a lesson”

-— 
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includes. h ost staff who prepare lesson s also spend time

revising lessons , giving demonstrations , using the lessons

to teach , reviewing lessons of other authors , constructing

routers , aiding the evaluation , and training new staff. F’alf

or more of the t i m e  of s t a f f  may t h u s  he spent in duties not

directly related to lesson production . That is why the NNL

seemed to be d o i n g  so w e l l .  ~ r a t e  of 250 h o u r s  m a y  have
characterized the entire NUL project effort (e.g., the total

time consumed by each a u t h o r  d u r i n g  a l l  s tages  of the pro-
ject divided by the output of the project). Production of

first draft ].essons generally takes less than that .50 hours

per hour and c e r t a i n  i n d i v i d u a l  lessons often can be pro-

grammed in very much less time. A further source of confusion

in reporting production rates is deciding which author— support

t ime  to i n c l u d e .  The t i m e  of p r o g r a m m e r s  is certainly inclu d—

ed , bu t  shou ld  t i m e  for  p r o c t o r s , s e c r e t a r i e s , i l l u s t r a t o r s,
a nd h a r d w a r e  r e p a i r m e n  a lso  he co u n t e d ?

Courseware production times can be misleading for

several reasons. When starting with an inexperienced staff ,
a project director finds that the “learn ing curve ” re duce s
p r o d u c t i o n  t imes  q u i c k l y .  The first lesson each author
writes may take 600 hours to produce , the second 300 , the
third 200. Furthermore , each lesson tends to improve in
q u a l i t y .  The production time seems destined to continue

decreasing. Instead , three factors tend to make the produc—

tion time level off or even increase .

A major burden for authors mid— way through a p ro jec t is
the increasing quantity of data gatherin g, interpretation , and
revision activities required. Initially, an author has only

a few lessons to revise; he can spend most of his time creat—
ing new lessons. There may be only a few periods when there

are students at an appropriat e place in their course to use

his lessons. After a year or so, the aut hor must devote a

________________________________________________________ 
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considerable amount of his time to revising and maintaining
existing lessons and testing new ones.

A second factor tending to increase courseware produc-
tion time is the finding that the “learnin g curve ” typically
shows “setbacks ” (Avner , personal communication) during which 

V

a new a u t h o r  m a y  d r o p  back to low p r o d u c t i o n  r a t e s .  A v n e r
d i s cove red  t h a t  these p l a t eaus  u s u a l l y  happened  when the
a u t h o r  was p e r f e c t i n g  a new instructional tec hnique. Each
new technique added to the repertoire of the new author would
show a “learn ing curve ” of production efficiency as it was
app li ed to more and more lessons. Unt il an adequate reper-
toire was developed for the specific needs of the author ’s
project , it was quite common to see erratic shifts of from 20

to 600 hours per hour as an individual author added and

exp loited each new technique. In areas where a wide range of
techniques are required , it took a year or mor e to develop a
re pe r t oire ad equa t e  to ma ke fu l l use of t he ca pa bi l it ies of
CBE. Howev er , on ce the reperto ire was present , exceedingly

efficient production of effective material often resulted.

Taking into consideration the amount of time needed to learn

these skills and the amoun t of effort often required of an

author for other duties , it is not realistic to expect that
many one—hour lessons will be produced by a new author in 17
hours during a 3—year project.

This need for training of users of a medium should not

be sur prizing . Few woul d ex pect a grou p of nov ices to ma ke
effective and efficient use of even well—established media

such as film or videotape without a substantial period of

learning and practice. At the same time , it is easy to be

misled by the apparent ease with which a novice is able to

produce  f i r s t — d r a f t  m a t e r i a l s  in almost any  m e d i u m  ( f i l m  and
CBE i n c l u d e d ) .

As a projec t m a t u r e s , i ts au thor s  g a i n  a d d i t i o n a l  re—

-- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ --~~~~~~~~~ - 
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sponsibilities . When few lessons have been written , there
is very little need for routers , for bookkeeping about the

names and locations of lesson s, and for scheduling and

proctor ing classroom s full of students. These activ ities
are added to the tasks of authoring, reviewing lesson s and

~reparing for the evaluation. These accumulating duties act

as a third force to slow lesson production during project

maturity.

A final problem suggested by the NNL example is that

estimates of the number of developers needed should be adjust—

ed upward to allow for non—development staff such as proctors ,
illustrators , re pairmen , etc. These staff may be needed

only part time during limited phases of the project. Their

skills are important , b ut on e cannot ex pect to replace d evel-
opment staff with support staff and still meet the same pro-

duction goals.

A cautionary note about the production rate of 250

hours used in the NNL example is necessary. Several projects

have derived or used a value of 250—300 hours for overall

production time including traini ng, revision , etc. We can-
not endorse this or any other “rule of thumb ” value because

of the vas t d i f f e r e n c e s  between s i tes  and p ro j ec t s . In the
e a r l i e s t  stages of projec t planning, it m i g h t  be r e a s o n a b l e
to estimate 300 hours per hou r  of m a t e r i a l  to a p p r o x i m a t e  the
scope of a project. After the scope is established , the

objectives determined , and an evaluation sketched out , one
sho u ld request several ind ependent CRE consultants to refine
the pl ans and provide estimates of projec t milestones , st a f f
needs , and timelines. Providing rules for making such

e s t i m a t e s  is beyond the p u r v i e w  of these g u i d e l i n e s .  The
c o n s u l t a n t s ’ e s t i m a t e s  mus t  be v e r i f i e d  d u r i n g  the  f i r s t  year
of the p ro jec t , o b s e r v i n g  the cavea t s  n oted in th is  section
about  the f i c k l e n e s s  of t r e n d s .
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If it is not poss ib le  to ob t a in  the aid of a q u a l i f ie d
consultant , you should use very conservative estimates. Avner
tperso nal communication) indicates that , based on a study of
27 new a u t h o r s , one cou ld  be 90% confident that 75% of a
group of experienced teachers with good verbal skills (all

were college graduates) would be able to produce an hour of
material during their first year in about 1430 hours or less
of effort. This estimate includes only minimal formative

evaluation. A rule— of— thumb based on these data would thus

suggest that a projec t with a one—year lesson development

phase should allot no more than 5 hours of material to each

new a u t h o r  d u r i n g  the  yea r  and tna t  14 authors be provided for V

every 15 hours of material to be produced .
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