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Computer science has made rapid progress 81npe its technological
inception in the 1940's .Improyements~in the reliability;of~compo- :
nents, more rapid internal operating speeds, and enormous amounts of
accessible memory have all contributed.to present-day capabilities
which wonld have staggered imaginations only 30'years ago. ane.reéﬁlt
of this progress hes been egpanded computer senvice to the engineer-,
ing commnnity, in both educational and applied environments. Problem-

solving, simulation studies, computer-based education and.computer7

_ized information bases are generaliy repreSentative of the services

. - 4
which have become increasingly important to engineers in recent years. .

'The-increasing importance of computer applications"in‘scientific y
. andrtecﬁnological fields has gained ndtional prdminence The Division
of Science Information {DSI) of the National Science Foundation is’
Kcurrently sponsoring a number of projects with two basic goals )

o

1) The development ‘of innovative tools to improve awareness

L

by scientists, engineers and‘other users-of the avail-
o abiiity of science and technfcal information‘resonfces, H
2) The improvement of cnr;ently'existiné\instrnctionél.
materials for teaching.effective use of information
\ systems, 5? developing combnter—essisted;instructionaln‘

aids. - )

.
Y

x . S '

A1l of the sponsored\projepts\are predicated upon the impera-
tive‘need~to baseﬁengineering énd‘SCientific work on a knowledge of
the Yost relévant and current state;of—the-art information. In ed-

ucatiqggl)s”tings, the need for.increased awareness of scientific




.l - ' ) ‘
and technical information resources centers on two problems; an in-

. ~
. .

- crease in the amount of available information, which approximates

{

, -an exponential curve in mans.r fields,\ ‘and the concomitant inahility
: +° -of libraries to/ provide extensive collections of books, Journals o
or documents. It is conceivable, and indeed probable;. that he
future growth of information bases will ‘force many engineering ed-
ucators a.nd, professiona.ls to rely largely upon complterized tech- )
. niques- to -retrieve the\.bibliographic‘sources they neéd. At the same_

’ : . - &

time, there will be a need for educational programs at the ynder-

¥
[N

graduate and graduate levels which—wiill provide training in the use -
of inforlj;ation resources. In a practical sense, two ncidents ex-
amplify the need for more effective use of technical information
A ' First, the failure of the type of" suspension bridges built at.Tacoma .
Narrows, Washington was predicted years before. thley were constructed
Secondly, fire hazards in certain types of l+80 volt electrical equip-
ment were documented 'in 1960, though thé design of some equip?ent in )
o » 1968 failed to consider ‘this problem publicly until 1971..- )
Three of the projects sponsored.by DSI/NSF directly éffect pn—
gﬁneering education The project at the University "of Califorp.ia,
""’ at Santa Barbara is directed toward develdping teaching mteri:ls, h
courses, and course sequences which will integrate the yse.’ ‘of in-.}G
'forma&on resources into undergraduate science a.nd engiheering ‘

: - curricula. Another project ‘at the New York Institute of' R[‘echnole—

6' 14

- ogy, Westburg, Néw York is aimed at developing: study a.nd training .
\ , ¢ materials for improving the lmowledge of and access go tec’hn:tczl ~ ¥ \
q in%ong!ation by engineering students and faculty The third project - :
~ and the Subjth of this -paper is béing conduoted at the University Co

. of Kansas and focuses upon the development of, teaching materials
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. to introduc;>enginé§ring students and faculty to computer-a881sted : e
literature searching, while stimulating more effective manual
search Methods An additional compon\ht\of this project- is a follow-

up study to determine the extent to which graduates employ tﬂese

P -
(3

skills after gfaduation 0 \
" The purposes of thiS‘proJect.were; 1) t} develop appropriate
iﬁstructional delivery systems, includingumiperials and procedures,
2) to schedule and'complete instructional sessions in undergrad-
> uate and graduate engineeringiclasses, and 3) - to assess.the short-
and long-tern effécts of instrictional intervention. The activ-
¥ o~ ities which took plac;}in these areas, during the first.year of
_~the project, wil}]l be described.in the follbwing sectigns.of this - .
paper. | . n ,\ . | . S -

_Development of;Instructional Materials :
During the summer of 1976, p;ior to}instructional intervention,\
the science librarian associated with‘the project compiled infor-
' mation packets which focused on tools for searching thg literature ,’
of electrical chemical and petroleum, and aerospace engineering

Y ' .These packets focused on’ the use of indexing materials in each’ ) .

-

S field, and included a glossary aof library and informatfon\science
terms useful in literature searching. The packets were used as v

l S the, pr1 instruptional materials “dhiring” the first year of the

B project (l 76-77), though they have since beqn rovised into a’ more ‘. ' .

»

- ¥ general document entitled "Tools for Searching ‘the Technical Lit-
- ‘ eraturet. As a. supplement to the information documents, a hand- ‘ C
~ - EN ’ * ' . . - /9. - "v-. "

~
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out on search conmands,'codes, and data bases was prepared bf two

,

.engineering graduate assistants. This handout was aimed- at ac-

¢ ' ¢

'quanting students with the’ steps necessary to prepare an on-line

ek

search using the Lockheed DIALDG* system, the computerized infor-

ALY

mation base empldyed by the project. - ' -
The engineering faculty associated with the project collab- - BN

C onated on the development of a series of 35mm color slides which

document and describe the information explosion and approaches to

. - dealing with it. Slides weTe developed in sections&which address-

ed; 1) The problem of information transfer and access, 2) the

use of. the Engineering Index and other conventional and computer-

ized 1iterature search‘methods in dealing with these problems, &nd

3) search strategies.-and sample searches associated with the use

o .' " of DIALOG. Tge sltdes-were originally used with the flaculty work-

e shop presentation duriqg Fall 1936 and subsequently revised for

“use in engineering classes in Sprimg 1977. Bibliographies of

}-- . thesauri, abstracts, indexes, and journal guides were also pre-

. & : % ) o

pa{ed, one fon each engineefiﬁg area dealt with, to assist with

the‘instructional-sequences dealing‘wiﬁh°manuai searching. .

4 ' “ .
Instrucbional Procedures ' :

L y

e At the inception of the project instructional intervenbions ‘
... * - were planned “to achieve twoSmain objectives.°

Q@ . < . ~'-°.' . . - . R

& . .+ 1) to communicate whaf on-line searching is and why it

a’, . N M co -~ !
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1is.useful in the process of locating and acquiring

needed information;

2) to help students develop effective on-line seafrch

strategies s

’

As the prOJect developed in the first year the second ob-

"2 Jective was de-emphasized due to the substantial time and effort ~

required for students to become proficient terminal operators in
on-line searching. In addition it beéame apparent that the use

of a trained intermediary to execute searches was both convenient

-~

and cost-effective.

£

The classroom presentations ‘dealing with on-line‘searching

employed the instructional materials developed and took place in

1 graduate and &undergraduate- engineering classes during the 1976-

’

77 academic year: Each session was accompanied by a discussien

-~

period wherg students were able to ask questions Following these ¥

>

presentations,!gtudents (in small groups) were asEed to prepare
a’ formal search strategy and make an appointment for having the

search.executed Students were also expected to be, present during
. \
the actual search and to make any needed revisions in their strat-

b d

egles, based on the results they obtained This latter component

of instruction best described as experiential learning, was most

successful with classes which had a scheduled lab period longer

. » «,

than l—hour ~ . : . . .

The in-class presentations on manual- diterature searching .

-

were aimedwat providing students with knowledge of points of

5

~
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access to the téchnical literature, as well as dpcument ‘retrieval °

rocesses. Students were exposed to simulated searches .beginning

Ath the recognition of need for specific technical literature

and culminating with the steps needed to obtain it. In identify;

- o

. 1ing literature sources, emphasis was placed on ghe effitient use -
% . . > ) ¢

N

. ‘ of indexes and’thesauri. Document retrieval training focused on

acquainting students with the university libraries system and the
«+ use of inter-library loan in obtaining documents not oxped by the
university ’ o \ .

A faculty workshop in computer-aided preparation of bibliog-

~ ’

q'raphies was announced

to School of Engineering facuIty

\Y\‘ | . during the Fall 1976 semester. Tb; workshop was conducted in two“-;

sessions;-the'first session included presentations similar to those ;

made inJangineering classes and“the'demonstration of an on-line

- . _search by the trained intermediary. Faculty members were tben in- .

‘ +r+ted to prepare ahseanch,strategy on a topic\of interest to them,‘

for use at the next session which consisted of excuting searches

' based on the strategies developed The second session involved

—.‘ s " '; each faculty member workin§EWith the intemmediary for about an /%f’

' " ‘ . hour of on-line searching. iy . . 4
. . )

Instructional Variation . .

. M v -
. .

It 18 necessary, at this point,.to describe -some differences- .
. which aroge during instructional intervehtion. - Althougb all par-
ticipating classes received identical presentations and the ben- -

efit of discussien‘periods, the same'consistency did not obtain

-
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in the experiential component of instruction“ This was largely

\due to the fluctuations of students' personal schedules and the

topics aséigned or suggested by .the 1hsﬁructors’in,engineering
\ - ’ ;
. ‘ classes.

s

These differ8nces become imporfght°id the etaluation of
. S 3
4

instructional results, in as mich as it must be remembered that

.

“, ¢ .
the observed results of training are the "average" results of, some- °

hvwhat different instructional procedures and, therefore, do not rep-
. @

¥

resent the optimal condition wheré all participants would consis-
i) L »’;)
tently receive both -trai

ning and hands-on expérience in a closely
controlled setting. It should, thus be kept in mind that the find-

. ings of-the project would likely increase the situation where ideal
conditions could be implemented.

t

.

Evaluation Results

~

2

To summarize the aims of the project in its early phases,
two main objectives were developed as follow:

P
1) Engineering fac

=
-4

' énd.stﬁdents participating in
the project will become persuadedxthat automated

R ]
literaturé’ searching is an effective, tool in support -
of thieir work and will utilize it if it is available

> N
to th?m.
- ‘ -

L
. Is
(

2) The quality and quantity of the information coliected +

by engineering’students %n the prepérabion af design

-

and research projects will be improved by the use of  ¥_

automated literature searching. : r

. : s

‘. The Yegree to which the first objective was met was assesspd
. A .

.

by




dnalyzing tne\results of several questionnaires completed-by facuity
.and students in participating ciassee and‘the‘faculty worksncp.
The second onﬁeéiive was fested through the ingefpretation(of log
data which studen%s gathered during a%tonated and manual searches.
Students who narticipaﬁed in Fall.i976 classes completed a
brief quesrionnaire which gsked them to subjectiveldy rate impor- -
tant instructional outcomes (see Table 1). Several cenclusione‘y
were determined by statistical tests of the obtained results:
1) Students saw on-line searching as more efficient
’tnan manualoin tenme of time spent.
5‘2) étunents saw on-line eearching as more efficient

‘than manual in terms of relevant articles found.

Students saw on-1ing trainiﬁg'as more useful than

-

'manual search\training ' : '
\. S '

' o . Vo

"Insert Tab}e\{\about kere

LY

From these reéults, it may be co luded that students found
on-line searching to¥be an effective tool in support of ﬁheir hork

thus confirming that one objective df -the project had been ‘met.
\,\ ~ P S - v

”It is interestiné to note that a majcriﬁy of students preferred

' a combination of on-line and manual search techniqdeg) as opposed -

2]
¥ A

. to,e'iyher'metnod by itself. - ¢ L.

4

A more extensive §uestionnaire (the Literature Search Evalua-

“tion, 8f LSE) was given to dtudents in participating classes dur-

¢ -

- <




ing the Spring-l977 semester In addition, students in’several

3 @

engineering classes which reoeived‘no training completed the ques-*

tionnaire and served as a comparison (control) group in the evalua- .*

« & §

tion of results The differences in response between training

and control students may be seen, in detail in Table 2. The an—
N .alysis of these differences showed that control students who rated
on-line searching unfavorably at the oZginning of the semester
tended to move'toward neutral ratings &t the end of the semester,

N .
. while Students in classes moved from pre-semeséer neutrality to’
. post semester faworability In addition Fraining students ex-
hibited significantly greater Confidence than controls in their;

on-line and manual search skills at the- end of the. semester It

- ,_

, v may be concluded-that the studgnts who=received training -in the,
. Spring semester, like those in'thelFall semester, found'on-line
msearching and general searching training to be an effective tool

in support of their work .

S
Insert Table 2 about here

oy oy
’ . i

]

v

’ ~"l‘he data used to determine whether‘the second obJective (imp
; pfoved quality and quantity of information collected) was met is *
presented in Table 3. <;Relevant citations were tallied as those
which students rated “as :§ood" or “excellent“. In comparing the
on-line and manual search results on the same topic,.it wag found

. . ) Y \
that students spent significantly less time formulating-and con-

7 . he

)
i
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decting on-line searches and that the'cost per relevant citation-,

. [N . N i - A : ©

'was lower for on-1iné searches. The results from classes‘which
cdhducted only. an'on—line search tended to confirm these. -A)
o , ~ * . ) K

rends. _The oVerall:cost per-relevént citation remained within
a:;mallgi:nge ($l—6) for on—line}searches with overall averages

0f $3.7 irdustrial estimate) and $2. 73’(educational estimate)
!

the size of the data base searched these estimates

"would seel to co titute‘nominal costs per citation. It may thus,

be concluded ﬁor bo unwergraduate and,gfaduate‘students, tnat

o
on-line searching was es{izjife in improving the quality and‘gﬁan-

tity of citations produced it was also cost-effective for/both

lam}
industrial and'educational settings\\ » ( N o

i -
T, s

Insert Table 3 ab gf here

.
©
\'\‘ . N ‘\Cf

s

‘The Fall—l976 faculty'workshop par:icipan s Uncluded 8 faculty :

9%
'members from civil chemical and petroleum' erondhtical depart-

i ; - e

mepts as well aSQQ-members of the library.staff The majority of .

participants indicated at the beginning of the first session that

" they" were: basically unfamiliaf/with on—line»search methods "and re-

-

sults Participants rated each session at its completion i three

important areas, thg,results may be seen in Table ¥,
(¥4

l

rating was also obtained subsequent o the second sessioﬁ with

AN

the results shown in Table 5 The purpose of the faoulty workshop

.

was to/provide a general understanding of on-line search techniques

Arr overall
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I ‘and ?heir potential. Since trained intermediaries are, capeble of
the

»‘,/ " tprovid technical skills necessary for on-line searches
intent of the workshop was, to provide- a conceptual understanding
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The statistical anhlysis of training and search results in--

-dicated that the project had satisfactorily met the objectives of

'promoting more positive attitudes toward on-line searching and im-

.o ' proving the quality and quantity of citations yielded by this type
of’search. Student attitudes toward literature searching’in gen-
' eral were also improved by the instructional treatment. In addi-
tion to ;the_s_e obj ective_findings, the anecdotal comments of par-
ticipating instructors were pooled and reSulted in the following

conclusions:

>

¢ s
-

ing students to locate and retrieve library materials with greater

- l) Instruction in literature searching enables engineer-

s ' ‘efficiency and precision than was previously the case. '

> o ¢

5 - ) “ 2) Literature search activities performed by the studen e

‘ must be meaningfully related to the technical sub;ject matter of the v

B T
. _ course, ‘rather “than perceived as "busy ‘work".

e oo

X ) 3) »The. us6™of trained searchers as intermediaries between

IR M ’the'engineer and on-line retrieval‘services,will be'cost effective
’ ‘ . . &, v . -
N for both university and applied environments.

& . LN e -

h) Successful use of the instructional procedures and
- deveIoped materials depends upon a genuine information need within
- T the framework'of the course in\\hlch instruction tekes place. To

'

- ‘ . 'ensure this need and the students' ability to meet it, the specific'

oo ’topic must be carefully chosen and the literature checked in advance,
.. , - . :
. ‘at least in the early search efforts. . . e
-- x ) T e,

e .
§ s ) use . . -




It should be kept in mind that the positive results obtained in

o

this project are tied to a relatively brief instructional'and

practice sequence. There is good reagon to believe that even more «~
positive effects would obtain in sftuafions_where a larger pro-

T

' portion of course time, or a one-credit ;%S'rt coursd, could be de-
_voted to search training. *
' -The present project enconpasses twoﬁobjectives which were not
mentioned previously as they are presently untested.. The first
of these is a study to determine‘to what extent engineering érad—
‘uates who receiu*d training maintain a positive attitude toward
on—line searching and a tendency to use it when appropriate and
when prevailing conditions permit such use. This objective is cur-
rently being assessed by a follow-up study .which asks engineers who

receired training as students to report the degreeito which they

encounter literature needs that require a search and\the avail-

*

ability of onvline searching in their curreht professional positions.

The questionnaire will be accompanied by an offer to provide

4 -

on—line searches at cost to engineers who do not havealocal access
to the ‘tool. ‘The second obJective is to assess the need for and

availabilty of on-line searching to engineers who did not receive
)

formal training as students. This step will yield comparative in-
formation for contrasts with engineers who were trained and will

serve to acquaint a larger group' of engineers with the potential.

- of on-line searching and the at;cost availabilty of the teghnique

if they should need it or wish to become familiar with the method.

3 ’ ~




The educational and practical demands of the rapid growth of
engineering information bases have been, and will continue to be,.
‘_ . amply‘illustrated The overall goal of the present project is to
enhance the quality of engineering education by developing an in-
- structional sequence and materials which may be used in existing
courses to acquaint students with moreveffective techniques of
literaturé searching. It ﬁayibe concluded that this'goal has thus
./ far been met and, in conjynction with the results of related pro-
jects supported by NSF; itQis likely that the on-going eftects of
1iterature-search training will mafe themselves felt as a higher

degree of quality in engineering practice. . .
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Table 1

. \ " Student Responses to Items Concerning Manua&:
" and On-Line Literature Searches (MLS/OLS) during Fall, 1976

\

' ¢ '
v ° .t ‘ -
. . s
. s &-h .
. . .

7 = - ‘
Sj:udents

Type - Grad. . Undergrad

R | { Y88 M WS 1w
1.” Gonducted an MLS? 5 2 1
2. M;S efficient in time spent'? . 1. L] 9
MLS.efficiént for # of articles? y 13 -

"~

1. Conducted an AIS? 0 21
2. ALS efficient-in time spent? = | OLS \

»

3. M8 effictient for £ of articles? 5. C20

- T . i
, Student Ratings %nd Preference for OLS and MLS

. Item I N | Search

' ' /7] TP hwmaw s wEa \SD

. Usefulness of library training" 1 . ’\18 /1s3; 3. 65 + 1,3
Usefulness of MLS training? | 1.6 1.3 3.56 1.5
Usefulness of MLS matetials? 2.2 7 1.6 3.43 1.3
Acéuracy of results - MIS . - ' 4.2 7 1.3 -3.62. 1.6
over ALS!? ) : ] ‘

Grad ' Undergrad

i
\
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>

w3 4

1. - Usefulness of ALS training? =~ -3 1.2 45 2.4 1.6 mee / )

2 Usefulness of ALS materials'? a B 2.6 1.3 2.7 . 1.3
&,{ R ~ N 3

.
13

Proference for MLS, ALS, or a N MLS ALS COMB , MLS ALS COMB
» [ Both [ 0 1, )_H 1 7 13
combination?2?, . - \ . .

}} > i "

" Note: Al items, excep}, as noted, are scored on a Likert scale from 1 (very
useful) to 6 (no value).

o 1. Scored on a Likert scale from,1 (;ﬁkh,.more gccurate) through 4 (equal)
\‘\ t6%7 (much 1léss accurate). -

-

2. Data are reported as frequencies .,

~

#* si“gnificant difference (p<.oL) between ALS and MLS, using MeNemar' ;e st.”
#* gigniMcant difference (p<.05) between classes. , ’

T*“ Sisnificant differeﬁce (p_< 05)" between -0LS and MIS and between classes
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2by Items on the Litérature Search Evaluation (LSE) Seale

Treatment vs. "Control Post~Test Differences

®
3

s

Table 2

- A\
Level of C _
-Signif, Item Gp. , X Median. SD*
K 10 MR 1,46 1.39" 55
cd: 1.69 " 1.75 ° .55
K
% 2 TR 2.05 1.97 .82
Go_. 2.8 2.62 1.07
NS 3, R 2.45° 2.31 .95
~ €O 2.93 2,75 1.10
£ 4 TR 2.56  2.35 .98
O 3.36 3.29 1.09
* 5 TR 3.69  3.74 -.92
‘ co . 3.27  3.17. .8
4 6, TR 2,79 -2.64 1.00
)\- O 3.80  3.87 1.03
+ 7 TR 3.26  3.44 1.00
St O 3.97 “4.10 .91,,
+ 8 TR 3.12 . 3710 1.04
co  3.93 4.05 .97
+ 9 SR 2.56 2.31 .98
5 O 3.99 4.10 .9
o 10 TR 2.69 2.63 .96
cO 3.19 308 .77
+ 11 TR 3.0l  3.07 1.04
| . T co -2.81  2.88 . .69
+ 12 TR 3.91  4.04 1.05
O 3.24- 3.14 .79
S+ 13 TR 3.60 3.78
~ o 3.03  3.02
+ 14 TR 2.55 . 2.45"
... €0 2.8 - 2.91
+ B TR 3.69 .3.76
.70 3.31 3.9
19
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Item Statement -

literature search skills necetsary for
engineers (TR = + agree)

have ficient knowledgesfor conducting
1 search for design problem (TR; +agree)

sufficient skill for manual search (no
difference) v

adequate instruct}%n in manua% search
(TR = Magree) , } .

~“hanual preferred over autpf(CO'= + agree)

{
~

adequate instruétion in auto gz%ﬂ:’jgagree)

_ as engineéring student-acquired sufficient
skill in auto (TR = + agree)

sufficient skill for auto search on design

problem (TR = + agree) .
»

I understand how to develop auto search

(IR = + agree)

satisfaction with overall results of auto
(TR = + agree)

auto more expensive ‘than manual (éb=’+ agree)

manual over auto for tihe and effort

(CO = + agree) . ~°

manual over auto for relevant items' produced
(CO = +.agree) . ) -

LY
o

auto summaries more comprehensiye than
manual (TR = + agree)
1

. equipment needs make auto impractical
(CO = 4+ agree)

-
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> . ‘ ’ Table,2 (cont'd.) .
E) o o . 3
v * . 3 R i -
- L4
Level of .+ ¢ o : , . <3
° Signif.. ‘Item Gp. - X Median SD Item Statement - .
= ., T . "N~ ; ; .
. < l.w16_' TR 2,47 2.47 .70 auto options satisfactory (IR = + agree)
‘ R o 2.87 293 .41y , .
°’ +# %7 17  TR” 3.57  3.72 .91 manual preferred because individual is.in
N ! N - €0 3.04 3.03 .70 control (CO = + agree) r
. Y+ 18 TR 4.56 - 4.66 .60  literature search of little value in
o . cO 3.88 3.99 .93 engineering (CO = + agree) .
' # 197 TR, 3.22 _3.18 .98  satisfied with auto service accessibility

e cO 3.38 3.22 V75 (TR + agree) A

. + - 720 TR 2.87 -2.81 .86 'satisfied with thesauri etc. accessibllity
co < 3.19 3.10 .82 (TR = + agree)

. : . : t P "
NS 21 TR 1.97 1.94 .77 auto service and training should be pro-

. ) co 2.05 2.05 .72 vided to engineering students (both agree) ’
L NS .. 22 TR 2.72 2.59 .99,

) most needs met through manual search
co " 2.70 2.70 .77 (both agree) :
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< Significance levels:  * = .05, + = .01 . T .
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<. Table 3

o Cost/Relevance Est:Lmates f‘or 1976-77

N
aw

.“( -

24

includes .user and intermediary time costs. /- .- «
search was conducted as a group’ - no individual searches . ¢

. ‘. B
- 4
. .
" e g * *, .
[ el

o LI

LN

, ' ,,fg,(&« WU . Classes \
{f ¢ - . T . . * —= : e
- i Fall-76 ’ Sgring;?? . ‘ Average \:
~Item - Search : - : “T = by,
o1 Type + .EEY490 R E EE6Y41 CPE699 - '
2 e CP.E8011 S . ME5221 |1 asses
time (hrs.) R 80" e . - < Lo o |~
. total oS .- SN SR A
-~ citations 5.28 4.8 15 . |.9.26 &Y - - - - - 9.97 .
" relevant ‘MIS E i . ‘ ] . -
.+ citations 4,38 ho2: 1,15 8.65 hooy o - - L= - 9.96
~ cit.'s redun- T RN .o, ’ .
¢ dant fo ALS SN 1. 99 - 1.83 . 1.59 - - - - < |1.49
cost per rel. -cit. on RIS N g I . s , . ) N
_@ per-student basis | = . [$12.55. $13.08 |$53.33 |$3.46 $3.00 = - - “Woo- - *1$23.11
time (preparation) o 1.86 7 1.1 4 737 5 102 .6 - - 1.25
tige (on-1ine) i I 3 .16 1,5'65, - .37 .15 .35 131 4.1 .80 .89 -} .80
__ total oS ' ' ¢ : el .
cit.!'s . 46.3 23.5 105 28.1 9.9 25.2 15.5| 176 1 | --22_ AT
rel. cit.'s . " 1.20.5 9.5 |- 48 149 5.5 10.1 7.2 42 140 17 h1.Y
cost T ¥ [633.51  $1h.b3  B186. 1Y Ezu .98 $9.82  $24.24 $8.83 [$105.77 $94.65|$60.88 ‘é75.7u
cost II ¥ « [$27.64 . $11.65 |$26.40"B32.24 $13.21  $35.62 $13.07 | $30.9% $20.80($23.14 $2B.11
cost per~ | & .| , ' . Y . T
rel. cit. ' ' $3.45  $2:01- | $h.43 1$3.48 $2.84 | $5.92 $3.67t $3.26 $.}&2 $4.94 | $3.76
cost-I $33.51  $14.43  $186.1h ‘foy.o8, $9.82  $2h.2h " $8.83 [$205.77 $ou.65|$60:88 k75. 7
cost II $13. 34 $6.10 $9:90 /[ $4.05 $2.01 $8.22 $4.161, $7.14 $u4.80{%$5.34 | $7.54
cost per b . . . : .o .
rel. cit. $2.88  $1.59 $4.08 /1$2.35 $2.21  $3.11 $1.76| $2.69 $.71f $3.90 }$2.73 /.
. a - Industrial cost estimates; ; user time = $10/hr. . b interliledi;ry time = $16/hr. Manusl seaTches' include user
> time only.. s . ’ .
‘b - Educational cost estimates, intermediary time = $6/hr , user time = 0
¥ - includes on-line, print®out, and telecommunication costs. T
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Session I (November 30)

Ratlngs of 1976 Fa_¢ulty Workshops

et j 2
Ttem . 8cale . ,Interpi‘,etation; MEAN |'SD-
New information acquired 1 = Considerable 1.67- |1.12
' . ' ) 6 = None 2 .
‘Ttility to faculty or v 1 = Very Useful -“-l.hk .73
. 'professional needs . - 7, ~
| Overall rating of session 1 = Excellent 1.67 | .71
‘ -t -5 = Poor .
S Session II\(Decémber 2) )
New information acquired 1= Considemble 1243 | .79
S - 6 = Nohe ’
Utility_to faculty or 1 = Very Useful "1.86 | .90
- professi \al needs 6 = Of No Value ’
" Overall rating of session 1 = Excellent 1.57 | .79
. - 5 = Poor ,
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Table S b

) Overall Réyingé of 1976 Faculty Wbrkshops

Item Scale Interpretation MEAN* | SD
Ttility of information acquired . 1.29 | .76 -~
* Utility of infdrmation for AIS - 1.%3 1 .79
Utility for adaptation to your : 2.2 .84
courses | 1 = Very Useful _
UG for shatig with your | © = OF No Value 1.43 | 79
aduate students . I
Utility of AIS for the prac- 1.1% | .38 "
: » ticihg engineer ' \
#* Two participants did not respond'to-tﬁese itens )
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