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f/ DUCATIOV OF USERS OF SCILNTIFIC AND - TFCHYm?AL IVFORMATION*

Caro]e Ganz, User Requ11ements Progra s Divisloﬁ of Science Infor.atlon,

e ' ' o | ', *Fational Science Fouhd tion
The sc:entiflc and technlcal information commvnity cont1nhes to\rc A

educatlon of users as a critical resaarch need .that should be. high on//

..
the\ 1ist of research riorities held by the Natlonal Science'Tounddtlon 5 B

13

'sion_ofchience Information. - Present scientiflc and technical information

v

(STI) serviges , it is assumed, are.use& effectiqely»only by a‘smali ) L

N L . A

proportlon of ‘potential users Usually c1ted as reasons - fnr under- tillzation .

o

‘are 1 of familiariLy with, dvailable resources and absente of quf'lcient

of . @, | "

instr ction in accessxng and using sérvices. In the belief’that fan

qand i tructlon has been limlted by a scarcity of educatlonal materials

and pragrams, tpe D1vision of bcience Informat on(DSI) is currentyy , .

spon oring research with two L1nds of goals. “ong set Qﬁ research projects

will rcsuit in innovative tOO]o to impxove awareneus by scientists an? .
3
cnginters and other users of the availabfllty of the STI res urcest (

Anether set of projects aims to improve currcntlv eitdsting 1nstruEtionnl
\ o

'qﬁrterials for teaching efchtive use of informatlon.systems, by

dcveloplng inndcgtibb,\often coﬁputer—assisted, instructional aids.

-

A thlrd area less vffen cited as an objective of user-cducation is

ovcrcoming ldLleé\TSLlVaLion on the part of users. Votivation is usually \\
assumcd‘to bt automatrcaily provided by the user' s inforration nemands Qn o
his work snvironment, Although iR\Td admltted that a certain level of .
motivation.is'essential to efificient 1surhing,'few cases ;xist, 1t is : : .
_argnnd, where ‘the nser doas not possess this‘mininum re@uirement: AMotivatianaf"

> »

g , R ' .
infornation trdining programs
: LT Tans

. /-
28 investigatien,

factors therefore doa't deserve special treatment
&

-

Lug an opposing point of view . at 1cast
x ‘

-

‘

Users are not goxn" to uevotg Limt and effort to dLQUulHLinh themsg:lves

*Pape¥ presenghkd at the KFAIS Annuul Conftrtnce, held 1n;Columbusﬁ 0210; .

1

March 9-10, 1976. IRt 2' - ‘ w ot }/ \
. - . o i ‘ . /




. - » )
with eithet 1§;ormation resources or with means to effectively using them,
’—/ “— R »

" no ﬂatter how. available, wrthout the appreciation that their time wirl

. » o . s "

be saved Of that new péssibilitles to solve théir pnoblems will be ,,-’# ¢

-~

4
realized. Merely increasing the awareness of resources or improving skills

won't alter uger behaviot. Without the/nducational resources to excite

T -

. useétrs by convincing them of the valpe of information” investment in

training,willlacl ‘an essential ingredient for success.

L

N A

*

v ¢
.

Motivating the user must be conqidered in useraeducation

)

Several DSI projects currently in progress {pcriment with the

o

principle that user. education efforts must include a motivational element.

For example, teaching methods anq matorial" for science or enginoerinn

courses are currently being developed in which ncwcr 1n£ormation rcsources

- alid tools supplement or replace tragitional literature searcces, problen-

’

+ ‘ .
solwiug exexcises, classroom exemples, or oLher course reoui‘ements.

' Théhgeneral approach is to introduce collcya faculLy to methods of

u \

accessing and retrleving computer-baséd resOurces, and to provide them

with applications of computer information rctrieval in college sciencc
\ .
tcacxing; Each participant is *then requlred to develop a projOct

.

invol ing.. eomputor retr1eved information. Ultimate]y this ‘sort of program

4 -
-

N - -

very’ su stantial number of 'studentg. Furthermore, infornation retrieval

B

will be' nt%oduced asxprt of the g%?hlem—solving or learning process,

o ) . - v ?

rather than as an.end in itse&f. That"is, suchvmatérials‘hrefaimed at *
) A ]
* /

pxoviding studentq with an 1ntroduction to the ‘value of SEI sorvices in’

\ - .

" - terms of imp oved rcsponse t.o. COU1nn—requirewans5 und increas qs‘in‘the

3y
A\

[
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,'&pfoductivity of their own learning. In addition, faculty responge to

N n
N changes to_) wards mOré flexible sciencé and engineering currf%hlaupnd th )

\ -~ .

s

is also improyed. The ‘hypotheols is that faculty plrformance in suc

3

. , Y ' ' ) . '
_\ . - courses 1s often . ldhibited by lack of easily acce§sible, agPropria e -

‘

faculty solve their . problemSp ang dem® Stratlng their improved _
. ' — | » .
,operformance'could £0 .a 10ng~wgy towargS"éhcourag;ng inereased use of

o .. . N hed ‘ A ‘ o ) " \
e e iQfonﬁition fcaou1ces. , . ' - .

4 . ‘ - ‘ e B |
' ’ S B .

. Other aupectu of the do°1"n of these pro1eets are also generalizable. .

N ‘

A basic concept Lxempliflcd by these projects is that college -

)
.

faculty, UbJQCL ﬂpecialiﬁts, providc the audience for the education
~ : \ o .

effort.A In this way, they function as intermediaries between the infwrmation

-

5upplier or resource- and the uftlmate 1ntcnded beneflciary of Lhe trainlng

LA i

--the studhnt. One aﬁv@ptﬁge -f u sing this approach is that\an uudlence

1

is provided for the training;which already has empathy with end-users ; in this cis

students amd éredibility in their eyes. This puts them in a_good: S

asition to ox ciLg “interest by Lonvinc1ng the use} of the value of -

. o information. ThU\LIdebillgv of the teacher ds A channel and a source «*

A}
- of information has already been establ: hcd. Audiences for user

*

N

RN : ) .
';h ‘ education efforts, other than library staff or information specialists, offer
- - . ¢ -

the best potential of ef fecpiveness, when the objective of usef\@raining

is to improve gencral avareness of the value of information and \”5 o

) ' ‘ ’
a general Introduction to identification of appropriate information\ébgrces.

| 4 ° . . | : 3 . ,fﬁ .
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Another advantage of ‘this approaoh is that it offera the potentﬁal ot

providing in%ﬁructloi to l%rge numbers of Users at low- cost. Scarce ' .

-
\ - . ,

res ources of infornation oPrViQQo dedroated to user education ‘can be :

N

stretchpd if the audiencelfor the trainlng is. in an effective position

" to train others.‘ The use of faculty or- oLh;r uUCh audioncc" offera a

|
sprcad»the word." Care must be'takcn here tog choose 0

N -

audiences not only with Lhe potential but also with the abiliLy to. pass the

muLmlpllor effoct to "

content absorbodron to others.. 3 ' L E ,'

L - o N -
In addrtion, the design maPes use of already cxrsting channela/ o

institutions for dissemination of maLerials and methodﬂ dOVGlOped durinb

v
< l

the training se'ssions. ,Educators arc presumably rgwardgd for and are s

L4

kndwlé%ﬁcable about channels of djsseminaLlon for improved methods. and techniques

of teaching. In designing offortt whlch v1ow umproved use of information as

' . . -t
a means to inmovative teaching, and in providing materials to support

X
tae ¢ ‘efforts, educators will use -their own resdurces and thoge of , J
tneir ingtitutions, and professional associations to digseminate these A °
. ‘ » ) 1 .
,products.. B . ’ .

¥ Finally, use of audiences such as educators to train end-users® has more

chance of aUCCC 56 if there is some opportunmty £or their crying out and
being successful in their dttonpts to transfer information use behaviery
User studies have shown some i,roup\s to ye wore rocalcitram. than others.

Researchers in on the job situsitions, for example, are beldon prepared

A * ©

to devoto time to studying information handlrn" tochniquea. ?

.

Some have argued that 3 seart should be made long .before the university

level, and that the secondary school is the appropriate place to
. . [:3 -

begin teaching information use. In any case, with college science students,

13

at least the potential exists to encourage good information behavior, that is,

!
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‘while information seeking habits are still Eéing formed., ~

e : ) : A v
Two curreﬁt DSI projects ,. ' -

~ .

. . ' o . . o
‘4 S5-day seminar,/workshoq Information Tools. for Engineering

.. ~ ‘ . - 3 ' . .'

.Educatior and Research, was conducted at the Unilversity of Illinois, in

July, 19%5. ihc workshop was bo—Sponsored by the thional‘Sciencc

-~
”

'Foundation and +the Commission on Engincefing Information of ‘the Engineers
Joint Council. ‘The attendees-~engineering faculty frofm 12 uliiversities

in thelUniéqd.Stétcs and Canada--gained their awareness dnd appreciation

LRI v

e, 4
. of data base sparching through a series of lectures, demonstrations,
' rd g ) -

and hands-on use of terminals for on-line searching, . Engineeéring

. . e . X - . ) ) >
faculty partieipants were grouped jinto afternoon discussion sessions

.

for three worlchop days. - Proflems and topics dispussed,ihcluded the

" following: ' B . o

~How c¢an data base se@;eh services be cffcctivelyobrought into engincering
edutation? © - .. - ' '

I3
.

: i:yAL what level should it and can it be introduced?

-For what type‘cbursea Qilliéata base searching-be effective -~ theoretical
courges, applications type courses, individual study programs, ctc.?
~What type of engincering nréblems arc most dependent on information
resources for their solution? \Nv ,

~Is it necessary that basic engineering courses be taught from textbooks

_ =Can new courses be desjigned to take advantage of the data base resourcas
-that are now available? . - N
. - .
Yhat type of engincering information and data sources would be used
A enpincers via computer searching if thqy_ware avallable? e
' : [\ ) e >
-yhat are current barrivrs to using computer-readable information?

] .

& : [ ’ \
~Wh&t applications areas can best advantage of data base searching?
y . . . e o
. R . L . ' F )
~1f ﬁata pase scarching is desirable for use in cnglneering courses, howy

«a

uhouhd the service be [unded?
. ) . :




N
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.

[

-

=How can the enginbering faculty membeyr ;nvdiVé"his department head or
administration in obtaining funds-for'informagion retrieval?

{

-y

tw

£sl

; Yo

Workshop output Qid'not include course preparation and designs for

course-assignments involving on-line searching. It d%d reach the

consensus thut much broader uses of on=line searching exist than merely

in constructing bibliographies for dissgrtations;fthah in chemical

' literatures courses; or even.in how-to-use the library courses.
1t . .

o . (Y

1] , >

v

’
S

L J
Recommendations indicated there is

a wide range of appropriate courses and

- [ »
course levels in which to introduce information use. ingincering desipn .

courses, interdiseiplinary coufﬁoé,,and_cuufscs in rapidly.changing or new
fields of  intereat such as éioelu;nvcring ranked high. One somester

Aprojeet sug&gséed fpfi#‘scninr ﬁvsign COUrse Vwas to‘Qesign’éhangos nccessaryf
’to‘convurt a 1965 Hodbl 1100 MG gasbline powered

@ . @ s

from eleetrical. - cnergy. Solving the food shortage, reeyeling by-pro?ucts,

automobile to eoperation

utilizing peanuts, evaluation of trnnsitsystams, and alternaqivgsrtb
) . ) ]

the postal serviee were ?nterdivciplinagy courses, suggested as
particularly good laberatories for experimentation with éccesu to on-line

-

segvices. No advautages were seep in encouraging "additional

infcrmp@ion use among students to solve textbook type probleus.

A final repert, from the brojéct is;expecéed in Jul§,1976. o
: Aiso being planned as a foliow-up to the workehop, is an informal
"eonsortium' of the participating engiﬁéuring departments to experiment
i oo
with recokmunded chianges-in

[y

the engincering classroom, exchange materials

'dnvelopedL jointly develpp instruments to measure student responce and deal

<t

A -

-

Al

[




with institutional barriers. More exact determination of resources required
SR o - ' s . \
to establish effecﬁive use of infofﬁa&irn in engineering eddcation is alsd

C‘.Xpected. ) ’ : . Q o . ' -
Reuults from the workuhop indicate. that progzc s 1s going to rcquire
‘ ’ £l

commitmenL both on the part of faculty dnd information spec1allnts,/¢£d

that part of initial'efforts must come*from information speeialiscS who -

are generally nore aware of -and interescted 1n ao]v;ng these problems.

& -

In Lhiﬂ,rosvaveh, an attempt was nade- to idcntify ﬁnstitutions where ’

’1nforn1ti@n ,pLCIGliuLJ and fﬂgulty 30u1d get togcther to develop the new
¢

agproach. Oﬂly vith addltional cxpérdences of this sort will we be able

] el «w,-,.

to nunquxuﬁzhe appfuprlaLo contribntiouﬂ\of Iaculty and
J

"

the informXlon suppoit team. Iinally, efforL such as workshops which

last only a few days need to bc.nupp;omentcd with mechanisms through

-
c » N

which the initial group can keep in touch, discuss ongoing

. - ot .

o Y Lo : N
problems and exchange suceesses. ‘ . - *

x&ﬂgther DSI project currestly.in progress develops a short-course,
Use of Computur—%ased Information Resources in Scilence Teachiug, of fered
Al

during 1079—76 on the HEF-AAAS Lhautaunﬂf Short Course CirCULL for

college tcuchers. Advautages of this uhort coursie circult include Lho

°

use of already cxicting acgess to eollgge tLdCeru with positive aLLiLudo
ﬂ
towardhveducatiunal innovation and support from their ingtitutions -for

changes in teaching methods. . The primary.objeptivc of the program is .

PR

to m:;.‘e available to college teachers of science ag quickly as possible

. . - [ 4 .
©onew tnovledpe about topics of current interest in such a ﬁgy that materials
. : . S 7
Cwill be directly useiul in curreit educational programns. Cloarlv, Lhesc
objectives are in line with any inforﬁgyion industry ¢ upporLed cffcrL to .
. : L7 0N
* ’ ) % )‘\

WA g N

-

@
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fmpact on science education. The format of the program is also appfOpriate'

-~

for teaching use oI information services. The term "short_couise" is

a misnomery since the work extends qver a period of approximately three

.
Pl

to the instructional materials provided, planu are made for participants to

. Q
work on projects related to the course duringﬂthe néxt three months. In °
. . N N

the Sgying; cach class meets for a second two-day session when additiomal
. 1 - aRE .
dnstructional materials ~  provided, and‘the results'o? the interim projects

L

~ ) -

are o3 clmngnd and discussed. In addition, use’of m{existiﬁg circuit

allows use of the publlciLy and sclection ﬁechanism of participants.

Sih '=f1ve fdculty purticipateu in the course at the four "Central .-

~

Cireuit" 100 LiUuu- Madison, Wisconsing han,as City, lMissouri; Baton -
woupe, Louisionay and Oxferd , Ohio. The course and participaﬁt reaction
) L)

to LC/dh well as Lhe impacts of their interim projegtg was monitored and

evaluated by an independent corsultant. Both results from the project ,

o

and its evaluation will be available in a technical report expected in
July 1976. In addition, a saries of teaching and- student aidg will also

be produuud.. Response to the course by participants and the AAAS was

“months. Each clas&-mﬂeta\fon a two day sesaion in the Fall. In. additional R

enthusiastic and the coursce, revised on the basis of this initial experience,'
* . ) 4

will be effered during 1976-77 on the "WQsternRCircuig" including Oregon
Graduate Center for Study and Regearch; Staﬁfoqﬂ University; Harvey Mudd
. N r .
College; and the University of Texas at Austin.
As pént of the preparation for tecaching the course, a search was made
N "q P
of individuals ablé to previde case histories of the use of computer

-

o [ . ’ P N (]
sedrchable files in college science courses. Here again, as in the .

J1linois exploratory effort, a AIdv range of uses for lnformqtion resources,
. . ;

' !

. j
mach;hiumn\for delivery, sizes of inatitutions, and jnformation sources




- - . . ‘
- advanced courses; course-substance ranged from the use of searches to locate

. geems clefr is that in order tc¢ approach admlnistrators, a good cost cstimate

‘available for tudent to utilize cdapputers. for calculation purEO't:‘suring

-
L
4

. =9=s P < R
_ . . ¥ ' P ‘
used was indicated. Suggestlons ranged widely f;om low-level to ' &

o

. & -
chemical compinds which are specific’ examples of given bonding geometries
N P A

to usc¥of files to ° locate source material for writing résearch questiops.ﬂ
) c - x s /

] - . = ]
Some - included library use- as,well as use of computer files. Several .-

. / o ' .
depended heaVily on informatiOn .spe ist-subject discipline cooperation.7 3 .

x

Otlers used data-bases created at the inotitution as opposed to. commercially

supplitd ones. Institutiont varied in size; while resources were Jimited'at

smaller instiﬁﬁtions, the motivation to’ develop innovative use of files .

@ /

. N . K / . - /
secmed moxe.lmpressive. [ S e/

. e . "’r v . ’ e
One result seems clear. The cost of commercial retrieval scrvices

o4 ’ -

ig. not, an inuurmountablc barrier. ° Several participants Ln the Chautauqua

Circuit have already placed the purchase of retrieval serVisg in their
l’,‘ .
college budgeta for next’ yéar. bupp]ierﬁ have also indicated interest in
. o " [} .
providing educational discounts to participants to encourage usc. What
. L] ‘ '

- ” . -

<o ]

¢

of the funds negessary to design or adjust science or engineering cours
N . ‘ .

°

to take advantage of data base searching is required. Fundinpd) of

approkimately q300/6tudent/otnc(ter has ‘been euggested as 'a first
oy

approximation -— baqically the same amount as ‘is currcptly

'
- .

a semester—-course at larbe state universities. K ' _ . BRI

industry, is a &ood approach to improv*ng and encouraginb_i £ormatinn uae., .

w X - e ,

science/englijeering trﬂining ahd manageméht will cont ibute to




p 1 S i . ) - . o - ' - ;
) e e ~10- o .
LSRG B " ) ) - i , .
R - - \ : 4 e .
-. efforts to educate users of: scientific and technical information. -
v h ) I} : ¢ _,. ] -
- *+“More researdh is rog_;red Y ’ ;
- .y - . - A4
LT ssuming Lhid strategy is a viable one for motivatlng use q&nd that

>

7
some of the prxnciples expla:ned earller are effactive, gome o

\ re:esfch required is Lhe foliouing. A ';

‘ 1 . i
-

.~ ~th information needu of" difforc [ dlqcipllpe R 1@Véls of s ud;;'éty1esf
‘ of manapcm&nt. , 7 : . : -
. . . / o .
~the motivation necessary to me ke user education effective

£, ~ knowledge of r preferences £Hr types of information stor

. and tho best technique for ngolv1nb.thg userg
© : . use, : </
L, . 5 S, : ,
P . ~the extent to wWich existing resources can b ¥ and new ones estabilished
' tog advange uncr'sducatiqp cfforts, as well\as ®le possibilities of -

.t

This roquires
ge and” retllcval
nformation q&arching and

‘ I - ' _”; ix,‘
/ il ’
zducation in llbralianship should be adapted to play a
education and’ mdna&ement .

ftho‘wuys in which
\ role in  sciche

:

- ~the ufTTTEZ?TRh

- of Lhu 1mpa¢L of

AN

7 TN
f not techniques in ing truction and the under tandinn
e directions in science oducat&on. '

the vffects of/thc dtLJtudcn of .teachers and~manunoru to the value of .
inforuation on Lthe attitudes of b&udgnL. dnd rgouarchcr R

-Lho xcqui&od uGQU(ﬂQG” of training from prlmary education thfough onuthe-
* job tnainnu - . v '

12 °©

.

'

.

~-the role of libxarLO and informatLon ccutclﬁ'in the education of Lhe
oo SuseY. ’ - ‘ . . " : -
- ’/ . . ’,‘/ ’ »- .
. . v ) . f" 1 ‘.
Some activitics which could be undertaken immedlately include:
. : o . 3 ) L R r
, -pilot coopnruLivu ventures between information specialisté and faculty.
- i ' .
-promotion by libraries in unxvor"itie and in industry of outreach services
which ongourabu links with faculty and research managers.

¢

—the'pub]icutiqp of cramples of succeesful examples of how to use infornatlon
gervices to improve seicnce education and, reaeargh. -
’ ’ ) . - ” .
~the creation of a formal or informal ereup interested in Lhiu arca,. best
based 'on an  cxlstine «"uocthion or Lembinatxun ol asgsocidtions.
5 o '
—conduct of a travellings wmn.hnp similuy to the Chautauqua in a specific
d(ﬂgiplinv : L . PR .

“a -

-~ -

o A " T .

N R:Y . » ’ ¢

v

.




- \’ . + ...}_l- - . . v " . - V -~

Fiﬁéll&, some caution in expecting quick or easylgﬁcccss‘is in otder.

Firut, institutlonal change ra ather then reoricntétioh of individual users'

bcliefs and attitudes ‘must be the objective of user education efforts. o
 These efforts require a new sort of justlfication for support and

o .
ot

v

éppreciaﬁion ofvinvestment in information.resources. The contribution.of' . 7
. s . . o0
. ; B T
“the information rcqource ‘ . ; v, B
. . . st be viewed ac a part of .the resources allocated

.
- t 1 -

to 1earning or teaching "Support for the library” must be rcplaced by

some quantifled cosLn for reuources related to teaching épecific &ibciplincs

ot even'courses._ If this approach is to be successful and bcncfic;al to.

-

the informatxon co.munity, gome of the currcntly ehisting competitive

claims ﬁg} fundi submitted in i'olatnon by tcaching departhents- and
. Yo . e t
information services within fnstitutions miust be resolved., . .
‘ . . ' ‘

kR 3

Secondly, the c¢xzpeeted outcome of investnent in user -education by

. supplicers’, libraries and informatioﬂ centers must be viewed realistically.
* . . » N I | ' ‘ ! B
"Changes in attitudes, v values, skills, arc necessary to incrcased use og.and

investrent in b@rViQGU, but in most:cases ot sufficient, at least in
' ' ) 4 ¢ - 5 ' l .
the short-run. Evaluatin& the success of ser cducatipn efforts with

. - * 1 '} . . ’
marketiding criteria such Qo incr ach queﬂ encourages false expectations and

T

- «
undorchuxmatlan of LhL realization of the goals of bhc Lr&ining program., &

. . —

$
Lastly, and mout importaut, user cducation nust 1nvolve re ali stic
feedback riechanions " as well as o , committment on the N e

part of tho~infor’?*ion comnuniny Yo rcnpond to user .. reqhirements;

v , " L

Usor cduc.\;ion mitiat:.vw,, on Lhe pam- of NSI' 43 well as ot,horsl arc v
v
gpina, if nuccnfuiul to ereate oxpoctationq LhaL ervice will s0lve

users! problems, mwet Lhulr nouds, improve Lhci1 productivity, 3 s

. ‘ » X,
rcdﬁﬁg their mwvestuwents  of «+ime and effdrt. Unlauﬂ—"crvioos exist or J
P s . ’ y . . e, /

T | 12 s ‘, -




Aruitoxt provided by Eic:

’ : s

. & - .
1)
: - " - -~ .. v . | ° . . : + . ‘ 0‘
' can be developed that, are effective in ‘meeting the upgraded;demands of
. A ’ . y . - . , )
trained,"* knowledgeable users, . the credability of the information
) community, the willingness of users to pay ,for Yervices, and the development of
. . o : ) o T T o\ . . . i R
i npew institutional arrangements ...\ able to utilize -~ 1 « .-
i _currently existing infbébrmation resources, will -decliné. * . -
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