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Abstract January 1973  University of Tllinois Mcdical

) Center, Chicago, connected
The Lister Hill Fxperimental Computer
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i Assisted lnstruction Network ltas been in being February 1974 Netvwork users charped $2.50/

since July 1972, Tt lfas connected three uni- . connect hour .
— versity data bascs to as many as 80 using . ' -
institutions, The paper presents a histovy of March 1974 University of Illinois with-
the network, a comparison between computvr;'. draws from nctwork o
assisted instruction and “information storage ’ ’
‘and retrieval, and a summary-of the uses made April 1974 Portion of Illinois data basc
of the CAI materials offcrcd over the nctwork, transferrcd to Ohio State com-
o put-er
Background . )
: . ' T July 1974 Networkeusers charped $5/con-
Sincé July 1972, the Lister Hill National - ncet hour
Center for Bicmedical Communications of the B "\
National Library of Medicine has managed an Junc 1975 Planned termination for present
(f'exporimcntal timnc-sharing network for the network configuration
_intur-institutinnnl sharine of biomedical com-
puter assisted instructional materials, The The dramatic growth in both number of
. key dates in the present aud futurc history of users ‘and in connect hours fs shown in the

the network are: accompanying praph. The least squares fits

’ B used do tend to smooth the rather marked |

v July 1972 Massachusetts General Hospitad seasonal variations in usc, corrisponding to
' connected to network the estivation/hibernation cycles of the using

. . institutions,
September 1972 Ohio State University Collcgq\ ‘ ) .
of Medicine connected

[

TIGYUVAY Ad0D IS

/

’ HISTORY OF NETWORK USE

o S \ . B IO

o * -
A S I R S
m = P L4 e e W 5 o
Z. O O o
8.&"23%553~<'03
‘ ) - ~ _J/

F1SMISSION TO REPROQDUCE  THIS COPY.
RIGHTED MATUBIAL HAS BEEN GRANTED BY

Do not cite without .perm‘issip“n of authors, N JCCser;
J )'\n@}rL(»L S ) e

T FRIC AND ONHGANIZATIONS OPERATING
UNDER AGREEMENTS WITH THE NATIONAL IN.

2 col- 185
(ony | >
das
190 1
AON -
33 -
(" Lef-

)
v . SHIUTE OF EDUCATION FURTHER REPRO
IE l(: DUCTION OUTSIDE THE ERIC SYSTEM RE

A ruText provided by Eric " R QUIRES PERMISSION OF THE COPYRIGMT
' o OWNER ’ : .

~ t




(=

Jrom the Lepiming of thu aetvork, using
institutions have beon vequnyed to providy

thein own teriminabs e pav comaunications costs

to the nearvst node in the network (o tocal
phone ecall for those in a node city, but_$10
an houe 1y lht'&u:(x rote in Utah d the tf\.!l‘t“-‘[

node in Calitornia) and assien the necessary
faculty to use the (A
ly, make periodic repérts to us aud, D.V,,
prepare additional wnits of instruction,
Faculty costs can be extensiye but have the
advantaye, from béth the using institution's
and our point of view, that they can be buricd
in the institutional ovevheads. ‘lerminal,
conmunications, and conncct-hour costs, on the
other hand, are ncw costs and our using insti=
tutions have had to adopt various ingenious
expcdients for meeting, aud occasionally hid- «—
g, th.m,

We aro’improssug,'and.fascinatdd'ﬁy, ey
those who claim CAI costs of less than $1 per
terminal hour, We know our costs, and they
arc somcwhat higher, At the peak of the net-
work, wvhen all three computers were on liney
they amounted to almost $1%/hour, The major
portion of this, $14,27 per hour, was a fixed
cost for maintdining the data bases in the
host computers, providing small interface com-
puters between cach host computer.and the net-
work, and providing for.a preat deal of .
interaction between the three university com-
puter centers and their relatively .naive
users, (All of thesc costs are independent of

" usage, up to port saturation; 2,000 hours a

month was used to arrive at the $14.27 figure.
Déubling this usagpe would halve ‘the costs and
come uncomfortably close to saturating the
ports, (A port corresponds to a telephone
number to the computer. A saturated port
gives busy signals.)

+ Communications costs, bascd on the cost
of logging in to the-system and the number of
characters transmitted, are independent of
distance, They arce the same bhetween two hos- .
pitals in Boston as thev are for a call from
the University of Washington in Scattle to
Columbus, Ohig, These costs arce about $4,50
per hour, rcgardlcqs of the number of hours
used., It is these comnunication costs which
we arc asking our uscrs to share, and after
July 1, 1974, assumc,

The consalidarion of 2ara ha-on Voo
three to two compulers, wWhich took pluce in
April 1974, has resulted in some savings,
dropping the total costs to slightly under
$14 per hour. The cost per student intere
action, based on two or three students clus-
tered around a temninal and an averape of 2.5
lesson sessions per hour, giving an averape
six student intcractions per hour, is about
$2.30 per student per lessons.

The true costs of the network are cven
higher, since the above figures make no pro-
visions for amortizing the costs of develop-
ing the data bases, These were created under
Fcderal and, in one instance, state tunding
at a cost of pcrhaps $5 million. Qur nectwork .
has made possible the sharing of these data

/

materials well and wiscee-

et athor\ghxn cnlightening,

' pulcr, hit keys, read printouts or di:

bases with a far vider
pinally intended but we have not

audignec than vas ori-
been aded, o

fortunately, to sharve these Vuvvlupmvnl costs,
i w. T.
g R . S
COMPUFER ASSTSTED INSTRUGTION VURSES '
— AT fo o

K ON-L.INE B]RL]OGRAPH]C‘*RTRTH\“L
1Y

Most’ ASIS members arc mdre familiar uith
on-line bibkliopraphic retrieval systems, such
as” the Nn&lunal Library of Medicine's NMEDLINE
&/, than lhqy are with computler assisted in-
HtrULliOH."ThL similarities lare contusin g,
Wilth both sustoms
users 'sit at a terminal cannected to a com-
plas
Identical tcrnnnalq
thQC terminals may

hit the keys again,
can be uscd, for cither.

,____.—n—ue44~be—4oeaeed-+n—a~¥rbr&fy-—a+fheurh—the-———~—-——

clustors of student users tend to 'be noisicr
than ¢ run of the mill” library patron,
Afte ¢ '+ the differences start to build up,

Operating differences between the two
types of on-linc systems are given in Table 1.
The intellectual differences are perhaps cven
greater,  They have been summarized by
G. Octo Barnctt:

"“The CAI activity requires a-high level
o[ "educational) qowrnitment on the part of the
user, and is thus much more clos elv rclated
to classical clinical teaching than it is ton
the use of a library resource.

"The user of the CAT network does not
have to have auy sipgnificant knowledse of the
ficld in order to use the svstow profitable
Thus, the svstem attempts to teach in a very
active fashion, rather than just providing
pointers to an-educatioral resource. ’

"The CAI.nctwork attempts Lo serve a much
greater varicty of users, varying from prac-
ticing physicians and nurses in conmunity hos =
pitals, to housc .staff and fellous in tcaching
hospitals, to medical students, and to a wide
varicty of paramedical personnel such as
pharmacists, nurse practitioners, physician
asgistants, ctc,

3 .

"v"Because of the high depree of ccuca-
tional content of the CAI network, it vequires
much closer contact and more lnLLnse inter-
Avtinar bhot oot owor o
matter developers,  this prowram is roadiy
a stape of rapid evolution and development,
ang it is obvious that evolution will occur,
This would contrast to the on-line biblio-
graphic scrvices, which are fairly stable in
repard to specifications and potential
users.” 2/ “
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L Couputir g inwitruction

l. U v ndtd- no ;nu1nal hook ov

holdings,

veporvt

Use of terminal cannot be delepated,
although it can be shared, Patron must
use directly. \
Self<instructional,
knew how to lop-in,
knowledyge,

User needs onlv to
plus nencre} subject
Teaches actively,

ar ’

"Free-standing," Terminals can be placed

Q
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qu%maximum usSCr CXposure, C.g., resi-
deffts' Towipes—and day rooms.

User tramnsactions are "closed.'" At the

% end of SCJ»!QD user nced do no further

work, ; o
Poriions of the data basc can be stored
and wodificd in local computers,

A . . 3
,

Libraries, which may already have termi-
nals for.usc with MEDLINE, and which know how
to file, retrieve, and not losg the associated
visual materials--some OSU programs require

.35 mm slides or hard copy equivalents, MGH

proprams need casily pilferable booklets of

ECG strips--make exceljunt physxcal locations
for the CAl activity. The ‘educational commit-
ment to wiich Dry Barnctt alludes--a co anitment

.«hich requires prepavation of a uwe -and cvalu-
p

ation plan, inteypration of the CAL maLLrIalq 4
ifto the curriculam and faculty commitments ‘to
prcpare. additional units of instruction--is
more .than the usual librarian can muster.

When we poinked this out to owe librarian he
said, "Thank 'you," and rcturned the next weck
with his dcan,

’

Librarians or not, the network's contracts

w~ith the using institutions arc mediated

through individuals, who require a peculiar
mixture of the talcnts of spark plup, techno-
logical gate kceper and plain, cld-fashioncd
bird dog. These "uscrs,” our of fice short-
hand for the nectwork contact points, arc a
well-depreed lot, A recent tabulation shoved
2nothot .y, 1T rnn,! 7 p,0,
Sceb, and M.D., Ph.D.

, damd one caciy,

They live in a vavicty of academic de-

partments. We cliecked the user list after the
recent charging flurry for survivors. We
found the addresses given in Table I1:
- TABLE 1T  ~

ACADEMIC BASLES OF NETWORK 'USERS"
Clinical Depavtments 15 ,
Medical KEducation Offices 13
Libraries 11 «»
Computer Centers 6
Preclinical Dcpdrlmcnte 5
Audiovisual Scrvice Departments 2

Pl

}

. T TADLE -1

'CUNPUYHR ASSISTERD INSTRUCTION AND ON-LINE BIBLIOGRAPIIC SERVICES

. o

On-line bibliographic _scrvices N

1, Usurv vequives acccss to sources ciled,
, ,
2, Althouph users are encgaraged (o make
scarches thcmwlvc«»l use can ‘be deleyated
to trained suarchor/eldl_vst
3. Successful/efficient yse may reguive tvrmne-
ing in qcarxhlnh vocabulary/commands,
] ‘ ‘\
4, Requires literature back-up. Tcerminals
should be installed in or near llbrary
D
5, User transactions are “open,” ‘At the end —~ —-- =
of tvansgction, user has further non-
terminal work to do, such as look up
furnished citaLions.
; \
6. -Size of data base and bibliographic ctand- -~

ards dictate centyal storage with no uscr
modi fications,

¢ ° :

The existence of an "Office of Medical
Education"hiq;[ormal_orgﬁniaatfbnal component
devoted to understanding and improving the
tecachidy process, as contrasted with the cmpha-
sis on tecaching content characteristic of the .
mort traditional departments--sccms Lo influ-
cnee an 1nst}tuti0n s becoming a user of the
network, cven if the Office is not the orri-
al contact: point, We reeently compiled a list '
of #0ffices of Mudical Education” frop a stand-
ard dircctory, 1/, and comparcd the institu-
tions with our pcak nctvork users list, as of
January 1974, The result. are set forth in
the 2 x 2 contingency tablée below:

~.

TABLE IIY.
INFLUENCE OF "OFFICLS OF MF.D1CAL EDUCATION"

Offices of Medxcal Education

Vo . Listed
_ NO YES
(Uscrs of the) YES 26 ‘ 28 54
(LUNCBC CAI) '
(Network) NO 44 ' 13 57
. T T

This table gpives a chi-square of 10,04,
which is significant at the, 0.005 level,
apparently reflecting both the tendency of
institutions with Offices of Medical Education
to become users of the network, and for those”
institutions without such offices not to be-
come uscrs, ‘ b

- 4

THE USES OF TIE T\'I'i'l'\s’()Rl'?‘r

Onc of our “users," David A, Kvonick, hag
written: “Anyone who sits at a }unnlnal )
intevacting with a computcl based teaching
program must fecel Lhe presence of another fi(:‘—

and active intelligonce who is using the

—————
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conpuies as an ¢ffective intermediary, and
thus providing wreater access to his teaching
skills," 3/ Terminal intervactions are as
difficult toanadvee awd ctassify ad are mane
other varietics of protracted, inter-personal

cncouiten i, In:tituticns nsing eur GAL pro-

- grams have.reported the following uses:

a, 1Introduction nf CAT on campus. A
standard scenario is that cruated by the
enthusiast trving to canvince other faculty
members of the werits of CAI.‘ They mav have
heard of it or cven witnessed a demonstration
at a mectineg, bnt have never before had the
opportunit& of examiving CAL at leisure in
their own offices, not over a’forest of shoul-
ders, -The network fgives boih faculty and
students an opportunity to test this novelty
in a,{Pmiliar environment, . oo

‘ 4 .
Yimitged lq/that of the existing provrams al-
thouhrthe content differs,  We have had a
Livii tedd success in encourasing such .ullWLnl'iln'.
The bottleneek has, all too.often, boern. the
rcluctanee of the host computer centors to
aceept such proyrams and anteprate thes with
theiv own, {
o v

1o Noun-dirccted. mse. We call this uhe
"show and tcll" mode; A terminal, with clear
and unanbiguous instructions for its use and
a trouble=shooter within call, 1% placed in a
library or a residents' lounpge and its use
ad libitum encouraged, just as one places
hooks on veading tables, This method bgnducus
trevendous student enthusiasm, logs lots of
hours of 'usc-but little in the way of usable
reports. We know of at least two instances o
where the student’ enthusiasm has pressured the

ERI

Aruitoxt provided by Eic:
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b, Complement to local CAl activities,

Another scenario, Professor X has speni two
years working with his local computer center
to develop the single perfect CAL proprawm,
1t's preat--ainest as vood as he says--but
it's the onls one he has, and you can't make
‘a neal out of appetirers, The programs
offercd over the network can complement and
contrast with his program, .

c. Resource Kor experimentation in
education. A standard pedagogical experiment
is a counparison of teachinge stratepies and
methods, The CAL network has made it possi-
ble to import new teaching wethods "without
having to import or rcprogram faculty members,

Evaluation has at least
tivo major asprels, One ig the cvaluation of
the materiols thenselves, vhich faculty mem-
bers have taken to as gleefully“as thuy turn
«o comnenting on other faculty members’ text-
bopks, The other is .the usc of some but not
all of the programs to vvaluate the computer
assisted instructec, At least one of the
National Boards is vigorously exploring the
use of terminal interactions to replace the
tradjtional, expensive, and not especially
reliable oral examinations,

d, Evaluation,

e. Continuing ctucation. Althouph wee

have fow programs desipned specifically to
‘mect the needs of the practicing physician,
and none vhich have qualified to provide the
necessars contjnnine cdueation eredits, onr
woere haue jound that prooraes Jdoddonedoer
undergraduate and praduate medical education
can intercst and challenge the person vhose
.medical school days arc farg behind, The

Dean of a medical school has told us that his
most successful lectures t» doctors in pracs
tice arc the same that he gives to his senior
classcs, The samc relationship seems to hold
true for CAl cpurses,

f, Generation of nev.materinls, In
times past, faculty mentbers wishing to create
CAI materials have had to find a computer to
usc and perhaps learn or, wérse, invent a
prograrming language. The network has made it
possible to write programs in Fnglish, with
the remote computer acting as guide, tutor

and cditor, The (urmat is, neccssarily, 4

~as a transicut phenowmenon,

faculty-into taking computer assisted instruce
tion seriously, The students like CAL bucause
it lets them do their own thing, at their own
pacce.

h, Remedial use, One institution had
TR TR e :
hoped to use the Oh'o State University orocs

anatomy scquence iv a paired comparison of )
CAl vs, conventibnal teaching, Their termi- -

nals camu too'late for the planned experiment,

but just in time -to salvage 14 students vho
i. Intcepration into the curviculum,, E
PO < s NN
This has been a desidovatum since the be tin-

had been failing pross anatomyv, Usc of CAT
raisced their grades to the middle of the class
averape, BUT present network costs make it
difficult to compete with classroon teaching
on a cost basis but compare very favorably,
both in cost and elfectiveness, with individ-
ual tutoring, '
ning ‘of the network, with a few brilliant .
“exceptions, it hag not come to pas:., Currice-
ulum revision takds Pime, Usine-institutions
arce reluctant to conmit themselves to depend:
cence upon vwhat they regard, rightly or wronply,
‘We lave, however,
seon the transition from treating our CAl pro-
grams as "rccommended reading” to making Litem
"required reading,"” and the inclusion of speci-
fic units in planned laboratory scvssions,

2T

, TUE FUIURE OF Tilk NETWORK
The medium,

The past two years have
[EETYRTARE B B T '

et by [AICTINS TR E
aatitotd Lo Lo, about the probleas favorvaed an
interconnecting three computer centers, a
aation-vide time-sharing netvork and as many
as 80 using institutions, The present con-
figuration is experimental and, like other
-bread-boards, trewendously.cost-effective if
vou ignore the oviginal purchase price of the
components and don't try to make it run for-
cver, or make another one just like it.

-Unlike bibliographic stores, all of our data
‘bases do not have to be kept on line at all
times to all prospective uscrs, Theve must be
methods of chopping off useful subsets and
shipping, them off to loeal users, to use or
wodify as they sce fit, without tying up a
transcontinental communication channel vvery
time that a student wishes to use a propram,
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We intend to spend the next vear lookinyg for
.
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