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In order to study the effects of introducing an

automated circulation system at Oberlin College, Ohio, datn were
.collected from September 1978 until Junc 1982 on hook availability,
usage of library tacilities, attitudes of library users toward tho
library, and the efficiency of circulation activities. Data
collection methods included circulation system monitoring and the
administration of 10 sets of surveys. It was found that: (1)
cfficiencies in production caused by automation resulted in increased
quality of service to patrons; (2) this new level of service
decreased after o period of time (probably due to the Hawthorne
effect) but 5till remained much higher than the level of service
under the manual circulation system; (3) patron responst to changes
produced by automation varied over time, beginning with unfavorable
attitudes during the period of transition from the manual to the
online cystem, moving to more favorable attitudes after the
transition period, and returning to original attitude values as
patrons cycled out of the student body; and (4) patrons did not make
increased use of the automated system even though it was easier to
use. This report describes the Oberlin automated circulation system
and research mcthodology and findings. A 34-item biblicgraphy and
sample data collection instruments are provided. (Author/ESR)
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University. Harold Olsen, then Associate Librarian, recommended that
Oberlin begin to monitor user satisfaction ard frustration so that
basic information about the upcoming changes could help guide
subseéuent library operations. There was a clear need Lo Justify the
expense of an sutomated system. lct only was Oberlin experiencing the
same struggle with inflation as other institutions, but the added

cost of its unusually complex library system posed an especially heavy
financial burden. If the college were to invest an additional
$100,000 and more of capital funds in an automated system for i.s neuy
library, the value of that expenditure simply had to be demonstrated.
These two expenditures, aiong with the belief that a rigorously
applied benefit analysis would be a great advantage to the library

community at large, constituted the impetus for this study.

Background

Lancaster (1977) indicates that most evaluations of automation center
on saved money and decreased staff. Evaluations of circulation
systems, however, tend to focus on changes in usage, particularly
whether circulation increases or decreases after the installation of
an automated system. As Kent (1978) has shown, the ability to
manipulate large amounts of machine-readable circulation data has
supplied new information on how collections are used. Burns (1978)

provides a good discussion of uge studies as a performance measure.

There have been a few studies which have attempted to integrate

several types of performance measurement into library operations,




Kaske (1G673), for exawple, tried to measure Xibirary effectiveness by
focusiug on patron atti .des about the Guantity and quality of
materials and assistance supplied; the status of the collection (what
is misshelved or stolen), and use of the collection. In gencral,
however, the Oberlin appresch has been vnique in the breadth of its

concern.

The Coerlin study has centered on such guestions as:

e Does an uutomated system make naterials more availoble .to

users?

® Does usage of the building change, and would there be a change

in the use of certain services?

® hat effect would the system have on patron zttitude and

satisraction?

e How would cost3 and stuffing be affected?

e How would these changes evolve over the long range?

A project designed to answer these questions should focus on several
measures of the library's functions: availabilicty, building use,
visits to the library, number of checkouts, required time to charge a
book, patron attitudes and more. It was felt that a broadly-based
study such as this would provide a more complete picture of the

etffects of automation than a study concentrating on a single measura,

-8~



Availabilitz

Considerable attention was focused on the problem of bock availability
in the 70's. There was good reason for this: fewer dollars available
for beok purchases meant libraries had to discover new =eans of making

the best use of decreasing resources,

Early efforts to define the concept of book availability tended %o
focus cn attempts which fail to find the book. Urquhart (1971) asked
patrons to insert 3 slip at the place on the shelf where the book they
wanted schould have been. Library workers collected the slips and
analyzed the causes of failure. Totsl availability could not be
computed, however, because no record was kept of the number of

successful searches,

Gore (1975) and Buckland (1975) also documented their efforts to
increase availability. Gore used increazed {nterlibrary lending in
the Minneapolis-St. Paul arez as 2 method of increasing availability.
Buckland employed such methods as reducing time spent in the bindery
and placing heavily used books on a suorter loan period. By neasuring
availability before and after the introduction of outomation, our

3tudy tests whether automation increuses availability,

The techniques used for measuring availability are described in
Chapter 4. They were developed by Paul Kantor of Tontalus, Inc. and
are described in detail by him (Kantor, 1976 and 1981). These

techniques have also been applied by Saracavic et al. (1677) at Case

15




Western Reserve University and by Whitlatch and Kieffer (1978) at San

Jose State University.

Goehlert (1978) pointed out that nany patron needs do not require
immediate satisfaction, that frequently the patron {5 zble to wait
scme period of time for a beook. Goehlert was sble to show that after
50 days, 93% of the books Sought could be made available to his
clientele. 1In a related study, Hurfin (1980} describes the problem of
.availability of periodicals., The concept of a span of time over which
a beook may be found {3 relevant to broader considerations of

availability,

User Satisfaction/Frustration

Buckland (1975) has stated that there has been a "neglible smount of
analysis of the dynamics of user response to changes {n standards of
service". Clearly, one important aspect of justifying library
automation to administrators i{s to demonstrate the attitude of the
users toward such a change. Moseley (1977) for example, suggests that
a long~term examination of avoilability und satisfaction at Colorado
State University would show some (positive or negative) changes as a

result of their newly installed automated circulation systen.

There were a number of aspects of user sotisfaction and frustration
that the Oberlin rescarch team wished to explore. Most attitude
Questionnaires are administered conce and are not conpuared to or

comparable with results {rom other inatitutions or Qther patron

-10- 1 0



greups. Ey administering the same questionnaire over the 1i{fe of the
groject, data points tefore, during, and after the installation of the
system could be compared with each other providing a longitudinal loak

at changes in attitude,

Another aspect of the satisfactien/frustration questicn we wished to
exanine was the concept of unexpressed demand. Had our patrons beer
30 cenditioned by the (nefficiencies of 3 munual circulaticn zysten
that they were not checking cut all the books they would like? Would
an automated circulation system releaze sufficlent staff that they
could begin tc respond to this unsatisfied demand and contribute to an

inereased use of the system?

Euilding Use

e main library at Cherlin College is in a spacicus bullding with
seating for 1/3 of the student populaticn. Preliminary studies of
building use were dcne in 1575 and 1975 by P. Kantor and H. Olson,
confirming that the library was heavily used, but primarily as a study
hall and a3 social center. These studies showed that students spent an
aversge of ten hours per wWeek at the library. By monitoring building
u3e for the life of the project, we could discover subaequent trends

{n byilding usage.

-11~



Systiem State.

In addition %o the special-purpose measurements deseribed above,
measurenents of the circulation system {tselfl were required. The
nunbter of visits to the library ar3d the number of books ~hecked sy
megsure certain types of use. The hours the system is unavsilable due
o malfunetians and the speed of response when 13U 1s svsilable are

31:0 measzures of the zucceas of the syaten.

The Surveys,

In September 1978 Cberlin received funding from the National Scierce
Foundaticn for this project., Oberlin centrscted with Paul ¥snior of
Tantalus, Inc. for the design of the survey instryments, anslysis of
datz, and a Cinal zechnical report. As indicated abeve, the project
w33 predicsted cn 2 series of before~and-zfter meazurements of patren
aztizudes and of chjective and gquslitative variables., The study was

to be conducted in the main library ard conservatory of musie library.

Tne art ard 3acience branch libraries were not included in this
project. The two libraries chosen asre the largest of the Cberlin
system and were held %o be mest likely to experience change as s
result of the new circulation systes., The main library uas
experiencing great difficulty with the {(nefficiencies of it~ manual
card systen, and the myusic library had so litzle space that patrons

could not find places to sit.

-12- 1s
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{uarTER 2

Descriprion oF futomaten Circutation SysTew

The manusl circulation zystem in use 31 Oberlin Colicge umtil 1975 was
3 traditionsl cand system, Two pochel cards were signed by the patron with
name, 1D, and carpus mailbox number. One card was filed by the date the book
was due and the other by the call nurber. (Gberlin has = Aemester lean perioed,)
In additien to the call number and date due files, there were many supple-
mentary files for materials in special status, (bindery, missing, ote.). In
1974 the Assistant Director of 1he Library, H. Olsen, identified szome 26
separate files in the Circulation Department. The next yesr, in order o
sinplify the system, the double pocker <srd system wss dropped and 3 single
pechet ¢3rd system was {mplemented, also orzsnized by date Jdue, As &
rexult of this change, severa) files might still meod 10 Yo scarched to
discover the »iatus of a particular book.

To deternmine whether the msnus] sysitem could be saivsged or, indeed,
whether an sutonmsted circulstion system would solve the perceived preblows,
Herbert F, Johnson cozmissioned Ringgold Mansgement Systens 10 study the
circulation problens ar Cherlin College. In Octaber 1976, Mr. shaffner,
vice-president of Ringgold, recommended that Oherlin College purchase the
circulatien systen installed at Bucknell Univerzity in Lewisburg, Pennsyl-
vania. The significant factor involved in this recommendation swas its
irplementation c¢n the sswe conpurer used 3r Cherlin College, 3 Xerox Sigms 9.

At the saze time there were importsnr festures of the Bucknell systenm

uhich would have to be madified for Oherlie's nesds, Fop cexanple, the

ERIC™
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Bucknel. circulation systlem was based cn punched gards, Tic programs were
writlen in Forirsn and used the Jdstabsse nEnagar known 4s IS, which wys
ceveloped by Xerox. Further, the Buckmell libraries had cotverted their

20,000 rolume shelf Jist 20 michine-readable form snd hsd i1 3vsilable
en-line.  Therefore, overy Look entered into the syst-m h=d an gutomstic
verificstion of the existence of the c3l] nunber-=- an iENOrLInt mesgns of
climinating errors, Fimally, Bucknell's systam did motr handle branch 1i%
s8¢ B3d Dnited veserve ook room espshilizies.
Badificatiens were begun by Yr, Shoffncr of Rim i2g0dd Manggoment
Py tems,  Lavly in the saitenm's develepnent the Oberlin Coliesc Compyter
Center rodificd the procram for Yarcoded Jskels: emabled the systen 10
scconodate branch Jibraries; and desipned snd programred 3 microcomputer
iMerface, In subzequent years, the Computing Center would considersbly
inprove snd orhance the system by 3 nunber of other modifications=--2 vita)
contributien 10 the success of its inplementation.

Since Oberlin kad 330,900 volumes in 3%5 <0)lection in 1976 it was not

thought feasible 1o create 3n on-line shelflist. Therefore, the system wis
designed 1o be 3 transactien system, not $n inmventory system,  In other

words, ence the charge/dischsrge ¢rcle was conplete, the information would

be deleted from the dst1s dsse, Moregver, with 3 Irsnsaction system, the
CGrplele machine.readable record must be physicslly on the heook, so thax
auther/titie and ¢all punder bar J4tels hsd 2o be = produced and affised

10 cach book. The awkwirdness snd expense of this Jast TeuiTement wis Jater
eliminsted by implenmenting 3n srchiving capability which sllewed the drepping
of suthor and tit)e Ishels on the book, Bools barcaded since March 1950 have
enly czll aunher lsbels,

There were significant rey rospective biarceding efforts while the systen
%23 Leing modified and installed. fetueen Summer 1979 snd the ond of 1980,
shout 20,000 volures were barcoded in the Art Library, 120,000 volunes in
the Madn Libeary, and 22,000 mwnegrz*hs 3nd $0,000 scores in the Gonscrvsrory
af Muste Librsry. As of this vritin g 85% of the books circularing §n zhe

Main Libkrary are barcoded,

ERIC
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Before March 1280, when suthor/title Jsbels hs i¢ 10 ke produced znd

sffized 10 tae book, birceding costs #100d 3T sbout L0¢ per volume, After
Mareh 1980, any boek in the Lidrary of Congress ¢)assificarien ‘chmc Costs
aboutl 19¢ per book 10 lsbel. Books inm the Dovey Decims? ¢lsssificstion sre
more difficult to labe) und, since Mazrch 1280, costs sversge sbout IV¢ per

book,

L=

sysrtom was instaiied snd begsn ohopition. For the

<
Calenic yesy of 1978479 rhe myrus) pocher osrd systems

.l,l

1 were kept as s
sChup 1o the sytomyted Sireulstion SyEtenm. Ep o lste Simmer 1975 vheR The
33 felt ohourh MItlerials wers
s Wi Yurtkher refimenent,
the system Mas rFroved 1o he s¢mirshly suited for the ¢ circulstien needs gf 1he
3

Oberdin Coglege Libraries.

Stem Description

The machine~resdsble IWPUTS 1o the circulation system szre varisble
length, slphanumeric, Internec Code 19 barcede Jabels. One or twe fabels

contzin the base ¢al] sunber for the 1itle and an extensicn which distinguishes
different :*V 3es) mnifeststions O* the szme title (e.2, Lopy O volume).
These labels are pla.ed oa Lotk the jnside sud oytside Back cover of 1Me book,
ke wuter 3~”c,a permit 21398 1o discharee hooks without Cpening trem, The

PrOtedt tholm £ram wesr,

<3

v}
Figure 2.9 shows the comfigurstion of 1he gystem. The Xerox Sigmy 9
¢ 75 ¥ words of cere menory snd uses o

¥
d33¢ dTives of £0 megsbyte <3psiitly e3¢h. The circulation svsitem is
H

3 »

3llecated 8,000 granules (approxivately 1o midlian LRITICLers) ~f oneli
:garsge

fhe Invtel Mis mic GeonPUler uie: 3 03,000 byle core wenory, 15315 1
eperating system, and 2 fleppy diskettes of b megabyte Cspacity esch for
lesging of trsnsictions when the FIgm3 §s unmsvaidshle, The Ferkin-Tlner
mode] 1300 rermimsls conrsinm £ cathode ray tube displsy nlus 3 ful} teybaard,
Internec nade) J217 wands ang yeaders a¥e nied 10 Copvert the barcade Jahels
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— SYSTEN CONFIGURATION —
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XEROX
SIGMA 9

INTEL MDS
- MICRCCOMPUTE

2IRIEIN sel il

TS e s bt s oo

CON ART  RESERVE

= |
c — i INTERMEC WAND

'€ READER

e\ | PERKIN-ELMER
{———=3\  MODEL 1100 (FOX)
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1-(‘

==ENTER PATRON ID-->
AN

2747474747

==ENTER LOCATION CODE--
71

==[NTER VOLUME=-

Ay

T8I, 7TD89E. 192629V
-=ENTER PERIOD--

[} s
78
VOL: 843.7D89E. 19267
Vi
ID: 747474747
NIE: 16 DIEC 80 2400
NS

FSYSTEM READY:
?

L

VoLUME CHARGE IN TRANSPARENT

. Flgure 2.3
{




* PLOCTRANSACTION TYPE LAREL, OK

¢ TATATATAT PATRON LAREL, O

* CHQIZRT,P2TS4%COP2O/ CALL NUMRFR LABEL. OF
* ATIGER WOMEN IR TH AMITHOR LAKEL. OK
»

TRANSACTTION ‘TIMEOUT (ORG4-MG)

FOR A COMPLETE TRANSACTION ‘IHE FOLIOWING IS NEEDED:
=TITLE LABE],

YOUR TRANSACTION 185 STILL INTACT, PLEASE CONTINUE

STE KIBBUTZY/

* TRANSACTION (00178) RECEIVED .., OK
STRY:

** VOLUME ALREADY ACTIVE

** NOCACTION POSSIBLE

ASYSTEM READY:

VoLuMe CHARGE IN REGULAR MODE

Figure 2.4

3
Ho
g:




system Orpanization

The civeulation progran svesident on the Sigma 9 uies a CuDASYL style
database rapager,  The prograns purchased from Bucknel] wepe aplemented
BEiaY BMS bt were upgraded at Oherlin to LIMS, Xoron's latest yelease of the
database manager,

Figure 2,5 displays the various groups and fields avound which the Jarabase
b4 erganized,  EBMS defipes relationships between the eroups listed which then
doternine the structure of the an=line links (pointers),

There are no variable length records on this syatem,  For circulation
purposes, an abbreviated author/title record has beer adequate. However, the
character limit of 28 for call number and 12 for ext..sjon has proven to be
inadequate. Musical scores classed in the Dewey systes huave very long call
nuzbers and some portion of the Conservarory score collection {less than 1%)
had call nuzbers or extensions oo long to enter. At some point we will
be redefining the database to accommodate these longer ¢all nusbers,

The microcomputer has been programmed with a high=level language known
as PIM-80.  The eirculation progran operates in a 'repeat fovever' loop,
cycling through each terminal in turn and processing messages through use of

interrupts.  Thus the nicro is able to simnlate time sharing.

Manapement Reports

Staristics and Management reports for the circulation system are
generated through two means: the on-line database itself and the Jjournal
record. The journal is used to provide a chronelogical record of system
activity so that it may be restored at any point in the day from a faral
error in the database. The database is copied to tape every night and the
journal is used to bring the system up-to-date at any point during the day.

There are soze 26 types of journal records. Figure 2.6 ic an exazple
for a simple charge. Journal records range from charges and discharges to
records for patren updates and holds which have been cancelled by Reserve,
In this particular journal record, everything required to simulate the charge
at the tine it occurred nmust be recorded. Thus, the record must include:

-23- ®"
O
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! Identifics transaction as a charee
3 Location (Main, Art oy Conservatory)
1

H

Unwound or on-line trapsaction
Circulation type (Reserveo or Repular)

0-15 Pate and time

16-43 Cal)l Sunbher

44-5% Extension

56264 Fatyon's 1D pusber

0h loan period (2 weehs, 4 woehz, Fetiedter, otg,)
14 Patron status (undergraduate, Atafy, town, ete.)
o7 Churge type (wand with author/title, wand

without author/title, keyed)

The Sournal record is the means by which 2ast research into ibragy

collection analysis and c¢irculation of Hbrary collections is sceomplished

{Xent,
the ol

A
record

1978) . Sisilarly, Cherlin uses the journal record 10 produce
lowing yeporra:

Daily statisties. This series of reports is generated from the journal

and froa the on-line database. Cemponents include:
Recall and overdue notices

Tallies of various types of transactions

Charges by patron types

Charges by loan peried

Keyed vs. wanded charges (a measure of what proportion is in
machine-readable form)

Charges by call nuzher schema

The statistics reports are prepared for each branch library plus a summary

repore
B.

for the system as a whole.

Recall Response Report. This Teport allows us to measure the delay

between the sending of a recall notice and the retusn of the book for each

class of patrons., It has allowed us to cbserve changing response to the

recall

service as it has been introduced. It will allow us to measure the

cffectiveness of changes in recall response as we vary xording of notices,
tizming of notices, etec.

C.

alert"

Iten Activity Rezort. This report is a variation of the “purchase

report available on rmany commercial circulation systems. A Library

~24- I
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CALLENT

St

Paeld

In
PRINNAMYE
INDATE
STATUS
ARDRESS

REYATX
HETONT

CALL NO
AUTHOR
TITLE

LONOENT
LINKCURR
GUTDATE
DUEDATE
PERICD
HOLD
CWNER
LOCATION
CIRCTYPE
CCURSE

Vigure .5

Cherlin College
Lshravy Civculution Databasa fields

_’l“ ion

9 Dipgit Patron 1D Nusmbep

Patron nase

YW/RM/OD patzon entered system
Fatran type (stydent, staff, etc.)
Patran rmailing address

A Char of Author, 3 Char of Title
Nusher of fTimes this £roup ogcurs

Volusme Cal) Numbher (LG or Dowey)
Volume's Auythor
Voalume's Title

Call Number Ixtension for hooks

1D of patron 1o whow book is charged
YY/IR/DD book was charged to LINKCURR

YY/MM/DD book is due
Loan period is due

5 Parron IDs of people requesting hook

Brzmch number of bHook's howme

Bracch from which book currently circulates

Circulation Category

Course for which Reserve hook i3 uysed

Pield Type

Binary
-4 Chay
Binary
1 Chay
40 Chay

6H Chay
Binary

28 Char
A0 Char
56 Char

12 Chay
Binary
Binary
Binary
Binary
Binary
Binary
Binary
Binary
Binary
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a
P
w
e
3

ey

ted ©

£33

vElem 1% rstalled? Do Arey cire that they ipend less time av the
cireulsticn ¢eégh In ihe mechanical progess of cheeking out Bocks? ire

ihere feed: wiieh nave £l been exdre




1 o]
i .
3 L - o
. . o R Y 5

) = i it v

- @ [ZN K £3 e

. o ) [¥] i

X . — i ke
u . o 4 o . "
~ 3 .- Py S Eas
= & - i1 J F
13 Z [ 1
2 iy 1% Yoy 7] s . (4 RS v
. . i . f i) xt [¥] e -
B wr & . : jog
[ b U] ¥ o 5 . % ke
i - o - bg u (5 “h Y »
. &} : -7 r w = 84 = ©
- - = er i U 5§ 4 > e s £:
it @ W ‘Ser oI R 3 2 3 (13
b v “Ser % it W - " %
" : B wl U > - E¢3
. 9 LA v = v (7 (A ] .
ot G N - o i o v “~— w .~
a " 3] S 2 Py = =3 -k - i nt e -
- u s - ree s o k13 L& " ] H\l
a o = s "n -3 g nr v 83 [ Vi [ -
: Y .s, = e e 3 i I L34 - Y © Ry
= 3 i Fay a ta 23 [ wh Ko

- Sre. ol 3 bes - s =3 . N W AF "t

o > ol i ~r N b 'S > BEY p = e s 'S
N e ;:; F&y . v 35 Wy v o S

i Il i 2] = "y i3 . » sy 1 @

a1 - o a o a u ; ) i v G o - i > B
o : " st e -y u — - S Ead s ]

- = z "t - i 2k e Y it s i " ? 4. L
) - e 3 n P 3] =3 3 S & ) -3 = G Pﬂ
43 B i IRy o iy <5 ~ Y s e 53 «d ¥y e ]
. : 2 ds as - e i ) sl ) '

I B & 53 ® 'y rt (43 o & »t
& - u “h a5 1t {1 -~ i3 %

“ U % s L 4t jiie Al - F 1] < wt
W = . i i w LS J [ & -
> - e < - e b3 e = ' 34 K+ =g
o .t o ot 5 3 ¥ -
s i3 - - © o - “ - 0
=% d o S -t RA [ - = 13
i 23 - ¥ 3 v w L34
n -t 4] B Y] i H4 &l = &

3 - 4 — - e it (%] 3] w [ Fal o
u LS - o 1 3 «t - '™ 4,
= “ - [x3 - i ”» “ = o'y o
-~ B} e - — =~ koS R -3 a3t
9 co ~ 34 w [ A ® 3- (2
“ u -+ e U "

—~ o ) a [ .- > 25
o - e s v = s - X
* w2 : 3 e u 3
* i - - M " u
= u z 2 . K3 " an

Sy e ;s iy ¢ ¥ e "%

i it g « ~ ™ P, !

“ . R -t Vi % . o % I :
u - I .. o & 5 |
. o PN v 1 ‘s u ¥ |
- - i} 5] ¢} B 3l |
z o~ i at B .. .l vy u

i - < : . i ) 3 ER . &




Py e

:

Hten &

it

;

£ -
= v 3
‘3 v i & i, e
i3 - o at s Sem ' &
= [ - % s ' o
o Kn 2 [ ] p o i«
W 3 . -~ =) = =
- i R— — s v
Eas 3 P <3 .x & o s
-5 ~ 9 Be . [} ] EY e ~ jnd
- E=Y s o - w? ~r ne g Py
Nt Y (7S a »e o 5 L33 <« R = 3
~1 Y > iy > 'y -« [ w ha ol
d i X [ Y s o) s o 2y %)
- u “5 o o Yen G e W =S 'Y I'r oy
- ol [} £ o ~w v - off g3 Y= ot
w N > Kot I Ky u S L ) <3
U bl " K73 e DR * - - “ & LY
S - 5 . v -~ - et ot 2 4] I &
a4 o - - Gx Eat g e 3 = «F Y AL an 55
- - = = e - - = © H ) = [ [ “y [ -t
v ot . 4 1 e wn o = R = 3 - 3 =
i v KN w ) o @ e = o > 7 4y ) 14
. - & . [ o ) P e v .5 0 “ = v K 2t
v £ - 3 “ 3 w 5 e Gy “t i ad st
. s 2 - @ o~ -~ o " Py v v iy ' (4]
] " 3 u - .r ) 5 = 31 . w3 e - >
&3 LR . N [ 7, at - k) E=S = R W 3
A a4 ik G G o > u ¥ 7 KiR i v u i 7] k] i
o l o s 2l [ - v 7] o o Py A8, kY] TS
- “ - > S “ 3 & P o -’ i " < w?
e £ ¥ ] 7 ? [ @ -3 ¥ " [ ] « e o L] i »é
o 0 B e ¥ = = i ) 0 ] s €, . s k=3 ~4.
d Q i < - e = 5] - 5T ] A be [y K¢ it &
- - - s il (19 FBY kPN g “h o sa i s & TS e 3 83
a B « o 5 2l - P e > S " &y o] W Aen .
3 R . it 1, e n a 15 e - -y “~n 4 "y ¥ e s 'S 4 4
= - o P e ™ " 13 = s 'S - oo e '3 A&
. ”r g B a Sexe kg o U 1 o bl Ei3 jrog e i b
“ ¥ s M - i “r > »;u - fad e nh e v
i 93 L~ ] -4 LH > o o i P pod 'y I 4 i &% ry
U o ~r ' aat d [+ - P [ “ i R v =t Pad
= : ne 1) [ ¥ - - W o . 1y [ '] ' ki) Fey 3] o
3 fe S 7] n I 72 N ¥ o »r " wy e war LR By
- I’ n o v 5 "t e i = " rw 3] «t K= o i #D
e " > - r3 i X = v 3 iy - v R . 53 w
= e + T cw 3 = . 3 i3 e o v oy . L2d
e e e e IS 7 s e - e i E™Y 55 o 23
i~ e (] " + 5 sx ' w W o e [ - v el
o - e B " T s v Y S5 v U s i
P — s u e o s 3 o7 ¥ o “Yene o s
-t - ] “ i EY "y 14 - § O Py =% € -
ey it - b 4 n £ s Iy [Ty a k{3 & ey
e 1 . "y o 1S o v ..u, v N w
- =s ;3 (=N p (3 - » - a¥ (] (9} 2 -
0 © - e €3 < 5 Wi s it «5 wh v
a - " u ¥ t ke .”.2 o Nt - (3 7] ik
* . u i I e 3 u 5 P e
" i v ¥ y - - - o e w*? TR
s wt o X o 3 v &R * 33 v (]
[ o 3} W i - rH ¥y () i s LY) P
i g o = 3 .._, L e M W W 35 3
- I = N u P11 ¥y [ o1 ‘m. B
. S = - v 1é s 1" (& '™ ¥ Wi 32 g
3 it Ay " it P i h s e &
% ® w5 o & i Y -t a1 Ki s . @ k] th
@ ~ u - - -t 4 2 iV i Py «m K
i q - 0 . Yo v v e L £ [+ & i1,
I - ; < U Mo P U £ wE - oy (TS [V g
v - 7t 129 ¥ (5 S P * g Pl oy ak =

J(;

=30~

Aruitoxt provided by Eic:

E\.



Q.
ERIC

M

e

e

ot

N

+

o
v
-

u

)

&L ed
Lo T
PR S 8
fi,uetle
(I 2 S

A
Crae by

; .
i
fee™t
[
L1
ine %
Yhe

,‘.hiwi
Sy
TSN PR
LI
o et
T3
st ow
A N

on

PR S

e G
*i

e

(o -
L, =

falne

toat
€8,

w}jn

2t ye &
. .
i e F
i e
TN

i
'

n
2]

Feiifed
L

Py

dots

e

(=0 |
R
L

i
i




Flgate ¥

+a

Y L iue

Sysfo Laggd L
4B
B Ll Py ow ™ e
fAftun 1458 F¥5e
1s87

’jr"” 1
i.’a




e

"
i

weilg

7
-
o
>

Lrnts 4

i3ty

ez wted

i
)

ved

sy

i

[8Y
o

=%
30

e

can}ietlel

Ry
i~

tirvedy

v
U

e

Frey

LN

a
W

v

N JE B

13

24¢ 3

-~ o
e 2

Dot

-
o
o

EFy
3 .
% N




ERIC

Aruitea

P sle rivoLog
LRI A 5 5 I
N I S B T
L S
Tie t.ivzay zve
tepertoe Lp te
I S T T S TS AP
LR -T S S T
prstea T IR

L N A
ongrhedleda EEw
Trhe . P owss
< PR RN ..'. sate
FaceerfUl iy oo

.-
a
n

Y
~
n

[
-

iy thessure
ey owe¥o ol
iy 38 was o
Plieg o ovr oam
I3¥sL Lo e
Lifes ey

< [ 3
Lok
a1
A
P
ft 2.0 &
yoobe

-

L

-
. &
s

j{‘

¥
-~
-

" (N w L2 B
“nea R—_
thele i -
A e 4
ey o A
Foltee py ¥
TRTE, B S
L4
RN Le & ¥
LT 2 S
cPed Im 4%
Lhet ttre s

: .
|
EIRTE -3
PR
o
-t
EE
&
. ¢
L Ut
i1
SR 4
<
re
1
v

vfﬁ&:

D
20 L
e
[

PR
ik
- o ¥
e
seal

.

P e
=i
S
ity
¢ Wl

A

“ .

IR I
v F o,

el

"

i

I

.
s h
L <

-
e

L
¢
{
¢
o,
o
o
=¥

LI
L

i
DTy S8

[
4 At

[

T s O
N4 R

L S
b
. N
[+

i & 1
R U 2 A T
Cys gwelc
ey of 1Eiu e
4 r ¥ f”:.(!..:!’
A S
syrlen war
g€ 2 L h

LA T

fr



Figure 4.1

SURVEY CALENDAR - MAIN LIBRARY

Survey # Objective Surveys Attitude Survey
(availability and activity)
1 Octoher 1978 Noveaber 1978
Year 1 2 February 1979 March 1979
3 May 1976 May 1979
4 September 1979 September 1979
Year 2 5 November 1979 December 1979
6 February 1980 February 1980
7 April 1980 May 1980
Year 3 8 April 1981 May 1981
Year 4 9 October 1981 November 1981
10 April 1982 May 1982
44 x X
3 X x
Year
2+ x b b3 X
1 =4 prior x x
Oct Dec Feb April

=35~ 4 i




Availability

Data on availability were gBathereg with a survey sdministered through
the fcur years of the project. 4 data collection sheet {(Figure 4.2)
was given to the students approaching the card catalog after it had
been determined that they were looking for a specific item (not
Searching by subject). The students were asked to use the worksheet
a3 a scratch page and to note cull numbers and the author/vitle of
f{tems they were seeking, If for any rcason they did ... . find the
iten, they were requested to check the box and drop off the worksheet
as they left the library. Survey workers then followed a fixed
procedure to uscertain why students were unable to locate 3 particular

{tenm,

There are five basic hurdles which must be cleared if patrons are to

be successful in getting books they want:

e Does the library own the book sought?

& If yes, can the patron rind it in the card catalog?

e If yes, then i{s it not glready charged out to another person?
e If yes, i3 it properly shelved or not in the process of
being shelved, discharged, oto,?

e If so, can the patron find it on the shelf?

In computing an overall success rate, each availasbility factor must be
multiplied with the next. Figure 4,3 {llustrates this process using

data from the April 1980 survey.

-36=
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CREZN Data Form (Documant Avallability Analysis)

Oberlin Libraries Impact Assescnant Study

Figure 4.2

m [ AR ’ UDY: RUDI R/ s
Our 1ibrary s involved §n a long-term study of the fwpact of library automation on service and attitudes,
Part of the project involves trscking down any specific books vhich you caanot find, Please help us by
using this form as "scratch paper” and leaving St at the door when your visit {e over. For any book you
cannot find, place an “X" {n the "Can't find" column, Thank you for your help.

AUTHOR and TITLE CALL WO, C";:‘ d‘ For 1ibrary use only
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Figure 4.3

FacTors I
CorpuTinG BooX AVAILABILITY

100% Failure due to lack of:

Cempleteness of the

Collection
{
/ 96%
! Catalog skills
i
;’iim
/ \
/ C?rculntion

; Library factors (shelving)
¥

// Uszer skills at sholf

60%
OVERALL SUCCESS
in April, 1950

-38=




The patren approsches the Ca3leg with » partieular suthor/title in
nind. In April, 1931, there was & 7% chince %he livrary did 5ot cwn
the book. There was a % chance 3/be was unable 0 locate ihe
citation in the card catalog even though it was there {96% chance ihey
couid locate the book). Theze two Tactors nust be multiplied together

30 thal after these st3ges, the patron's chance of success has alrezdy

(42
[¢ 5]

(9,

(¥55
*®

-
-

6%2). In 2pril, there wis 3 4% chirce

T4
(Y9 ]

cen reduced %o 3§

R3T Vhe hook wa

Las
[
1

slreacy chethel Gul 16 anoiher wser, Lhus reducing

)

~3
e

the probability of success %o (33% x $6% x 4%). There wos g 1943
chance the book wis improgperly shelved or in e process of belng
shelved and o 6% chance the patron could not find it en the shelf,
These 2 factors are again rultiplied with the other ractors {932 x 96%
x 85% x 86% x 94%), giving a toral probability of success of 60%,
Figure 4,3 illustrates the decreasing chance of success as a Fatren

Searches for a book. 1In April, 1580, the patren had a £0% chance of

fellowing 31l 5 steps wo successful conclusicn.

The reszults ~f the availabilitry surveys are glven in Figure %.3. &3
One win cee, 2 factors, catalog :4ills snd user skills 2t the skeuf
varied little over the life of the project, However, ownership
Uigtors (i3 he bock In the cataleg?), cireulation factors (is the
bouk not charged cut?) and library factors (shelwing, prompt sorting,
ete.) 4id vary 3significantly over the 1life of the project., They are

-

dizcussed in fyrther detall in Chiprer 6.

44,
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AVALLABILITY MEASURES: Al Limasy
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Letivitly Surfiews

&
(‘

For ihe Ketiwily Lnal)sis. aufvey workers wala hrougs the buileirg
spetified times, 28 3 ineeiflled foule, 2nd 1R & ipedified warnter
ceternine whal people 3re Colng, sceerding o Lie following

cElegories:

® LIIng JIRTArY LoceS, J0urnals and clher Materiils frowm e

Lisrary*s callecticn

& jearching for malerials through the carg 345368, Uslng

reforente Indexes, ¢onsuliing with 31587, <te.

A

® rezing RONlIDPArY materisls (Lexlbooks, class toles, sic.y
-

® slecping, talkinsg, socizlizimg, ele.

vhe werkareet wied 12 shawn am Flgute 4.9

The inlerpretstion of ihese surveys will he ¢iscussed in $etail in

Chapler &, However, tle number of ysor 2ervice LoUrs Obicrved i oaey

3

CALCECHy are preseriled in Figure 4,0, A3 we Lave nenticred

in resulng Jue L9 Lhe seadomie ¢zlendar, Theg, Oetober 1878 mustl me

€

conpared with Ooleber 1979, Februsry 1599 with Febryary 1480, <tle,
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Figure 3,3
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4 In the past three days, how many Cimes have you dsed Lhe Maip
Libeary? [13)

3. About hov many hours vere you phyafcally present in the Maip ldbhrary
during the past three daya?

113, 233)

3. 39
6, The last time you looked for a book in t%e Hain Library, were you ahle
to locate it? foirole ons, )
¥ES HO
(2¢)
7. About what percent of the time do you £ind a beok tu be unavailable
at the Main Library? (2224)

Almost never Half the time Almost aluavs
0 10 20 30 40 40 @0 ro__ A0 a3 too
] 6 Lent pNpredenta

(Pluce a mark on tha Ltng at op near the peatiten whion
your responae, )

8. Have you ever used the recall aervice when the hoaok YU wanted wiu
not avatlable? (Circle ore,)

YES NO
9]
If you have used the recall service, wo: it sutisiacrary

YES ND

{37]
9. Which scating area in the library do ynu prefer o work an? cospele e,y
(93] 1. Upholstered chalrs or sofas
2. Open large tablos
3. Study carrels
4. Globe chairs
5. No preference
6. Other (apeosisy)

10. If your answer to the preceding question was 1,2,3,4 or 6, {4 that
place usually avallable when you want {t?

YES NO
(34]
L1, How often s your usual vork area too nolsy!?
1. Usually J. Seldonm
2, Sometires [35) 4, Never
12, Does the library own most of }he books that you necd? YES"BINO

13, To what extent are you satisfied with library services?
[ 1. Very satisfied
2. Usually satisfied
3. Sometimes satisfled
4. Seidom or never satisfied

r
-46~- Y
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Fao tnovour opinion, hov 40 sost other students feal about Library acrvicen?
{vs) V. Very satisgied '
2. Usually satisfied
J. fometimed satiafied
4. fieldom or never sat{af{ed

13, In your opinion, during the past three months have libeary services
{#/) 1. Gotten hetter

2. Gatten vorse

J. Remained about the aame,

16, Mow often have you been frustrated by service dolaya when checking

out library materials? ‘role one. !
(s0) 1. Seldom or never 3. Often
2. Occaaionally 4. Very frequently

17, What ave your chances of getting an item that you need at the Main
Library? (ks thz avaponae HNne o mepredent youp cati=ate on

3 acale ol 0% o 103%) [5758)

A R 2@ Ja < 2 cd 7?2 39 aa 200

19, On your laat trip to the library, did you acarch for a particylar baek?

pee .
YES (9] N0
If "YES,” did you find it?
YES NO
(50)

19. Please indicate the degree to which each of the folloving state=-
ments ropresents your ovn opinfon or attitude., Use a seale
of 1 to 9 in which 1" represents strony disanrvement and
"9" reprogents strong apgrecment, e v

4.} aeldon have problems locating books listed in the card cataloy. (61

b. The atmosphere in the Maln Library i{s not serious enouph. ] 1)
c. The Main Library atAff {s not usually very helpful. i {s¢]
d. T frequently don't find the books that I want in (€3
the Main Library. g
¢, The Library penerally meeta my expeceations. {x]
20. How often do you consult wich a lihrarfan at the reference deak?
(72} 1. Never 3. Weekly
2. Several times a month 4, Daily

21, The refevence service at the Main Library is:

(717 coop FAIR FOOR
22. When you need reference help, Is there someone at the desk? 10irele one. )
[7¥#) 1. Seldom ar never J. Often
2. Occasionally 4. Almost always

O
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Ao Tne falloving Vst of statements represents 4 varlety of apinjons
atout the Hain Library In the Yodd Les arulng Center, $lease
circle the one wiiich most closely reflects your own opinien;
that {s, the srarewent vwith whbolh voua mnai axfnngiv Agree,

ks

1

. ; 3
£ SALphilae ‘vf“ S ho, cide 5 b

N
f:f?‘J bo overalld, 1 oam pretey aatisfied with the Yibrase,

o the Tibrary is heneficial to Oherlin vollege atudents,

3. The library s just an ardinary (natitution.

#, The array of aservices at the lihrary s ongy rediocre,

5. 1 would ot Femajn 3t Oherlin Without fhe fescurees of t0.

G, People are seldem suceeaful In obfagning What fhey waag oo
af the library,

7o The college tould wel aleng vell without the Jitpary,

» The library 1= the hest part of 20 education st G+ .
9. The library avnerallv meots my needs,

10, 1 weuld not rely on the Vihrgry for sorfous reseae, o,

Mo 1 am usually plessed with the services of the librars,

Yoo Are you ayiflease sole onel)

[77) 1, FPreshman 3. Junior :
2. Sophemore %. Senfor 5. Other Jpesfs
3. Are you 3 censervatory student?
YES N0
(7¢]
o ik ycu JUP achn cocpemition,  JF these ame any arer{fte sommcrnra
SREGH wou wonsd cww fo mope, Plesae e the argse below,

‘48- D 4
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Figure 4,4

ATTITUDL QUEBTICHNATHL
PYPL oF QUEBTIGN CULSTIGN RUNLER
Cantrol Yyriablea 1, 2, 24, 25
specific aspects of livrary use 5, 4, 6
Perceptivny of docurcrt sveilabilivy Gy 74 &, 9, 10, M1, 12, 17,
and crowding (Lo be compared with
chjectively measured availabilivy)
Attitude 13, 14, 15, 16, 19, 23
Directly nmeosures feelings sbout
the Library
Questions unrelated to the project 20, 2%, 22

but inserted vo answer othor

library needs

Control variables are used to monitor uniformity of coverzze 3nd
respense rate (class status, academic major, etc.) Questions on
specific aspects of library use help determine ressons for and extent

of uze, The third greup of guesticns deals with pereeplions of

49~
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devurient avaliatizlity sy buddaing Erawdedfiens which afe Cotipated witl

whilectively “earufed gala .

e Yourth groop of questions difectly snag ndirecily veanure
Abitues,  QueRLIon® Y, Vi, and 45 ank for s direct opinien wn
A3Rs for (fuslyalicn with delays at the
cireglatlan gesk,

.
Cueltiots 19 ang 23, hawever, Indireeliy measyre alliluce, Questios
P9 odn o Likertelype questlicn, & Lype of wvessire, whied Fequeats dogreo

G afrectient or JiSugPaencal, I wss ineluded Lo Le3l for an aLLityde

ax

Aclor or Bilas which would coler all the redponses 2iven By an
incividual, IV wad Sound thal Wh1S Taclor was el $vable from survaey
Lo 3urvey and has net been used In ihe final L Blysis,

Question 21, the Thurstigne scale, was the nore syccassfyl p3yehenatrie
teol, This method usea elaven questions snd calibrates tnenm from
leaar favorable to most favorable through use of a control group,
Sueatlonnaire respondents plek the statement whieh 2esY refleets their
Peelings and this re3ponse 15 t=anslated in%e a nuserical value
delermined through Lhe calibration pregess. The ealibratien process

itsel? was eriginally perfsrmed upon g greep of students (Judges) at

Case Western Reserve University and Cleveland Jtate University, The
ususl s33unprion 13 thal resulis will be distributed ner=ally asbout

dckc respense.  When the first results at Cberlin uere analyzed,
however, the results were bi-modal., {Results dise ibuled rormully

3Loul 3cne response may be described graphically a5 3 "bell-zhaped
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Yali, A Glomigsl feayll, off the Glhey fand, bas Lwe seska, bl

Hovgaaafily eqial IN 33fe, with a Jow Lelweeti Lthe peaks, ] khen ihe

sneale was récalibvsled un vherlln Sludefit 2, the hlwhudaiity Vi sl,en

P
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o
per}
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el
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o
7
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ff Y00 RGBT éE That The

an

Zract R I B 7 T Xt o 7R Fopror st
ANl PRBUILE Were TOoTe REBANLInETGl .

“ihe Jibrasry s useful Lo owe"
Wi givefl 4 Aedlral YO response Ly fon-Clerlin Iudpes and a
gefinitely positive "5' by tre Gberlin 3udges, $he Clherlin
calibration of resjanses i3 akown a3 Flgure 44,6,
The last caregory of guestions (nunbers Z4-27) are nol relsted 10 this
projeat. They were introduced by litrary mapagemenl to triek changes
in referchice gervite which wWere beifg made 5% lhe z2anme Lizme 53 Lhis
projeqt,
The alti.ide questionnalire was gistributed len limes throuploul ihe

projeqt gocording 10 the survey schedule, IV wx3 distributed Lo an

ol

intended randeonm anple of 50 students through ihe slucent mail
systenm, ¥Follow up telephene calls and letliers were used 1o provide &
rez;cnae rate of about 100 por survey, The originagl intent uss %o
have all four Tlasles equally represented and Lhis wss Successrully
garried oul the Tirst yeuar, Howaver, betweer Lhe first and second
yearsd, tne 1ist from which cur 3aspie M3s drawn wis re-orcered,

resuiting in 3 sanmple for the Sceond year of /3 zeniers znd 173
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GERNERAL SCA

HTATENENT

The @ollege reuld get
slong weil without (he
fafs Lihveary,

Lo

I vould not rely oy
the Main Library foy
seficys regeareh,

Peonle a1e se)don
sucreasful in ohiainine
whatr they want aeut of
the Matn Library,

The srvay of services at
the Main Library is enly
meddocyre,

faln Library is Just
an ordinary inztitution,

The Main Library is the

best part of my eduestion
at Glerlis,

LE VARTABLE

EALLE

1,00

2
%
W

$e73

.11

1 ¢euld not remain a1 Gherlin
vithout the ressurces of thae

Yatn Library,

The Main Library generally

meels my needs,

Gverall, 1 sm pratry
satiafied with the
Yaln Library.

1 am yseally pleased
with the services of
the Main Lidbrary.

The Main Likrary {=s
benefdicisl to Cherlin
College Students,

8.76

3.0

9.73

10.60
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Survey No Description

0 1. The prior. Early Fall 1978.

2 2. During the transition. Winter 1979.

3 3 During transition. Spring 1979.

4 q, Transition-Restonse. Early Fall 1979.
5 5. flesponse, Late Fill 1579.

6 6. Response. Winter 1930.

7 7. Response-Recovery period. Spring 1980.
11 8. flecovery period. Spring 1987.

12 9. Recovery period. Early Full 1981.

15 10. Recovery period. Spring 1932.

Tne variable T, used in regression analyses, counts (roughly) quarters
of a year from the beginning of the project. Thus, a measurement ut
T+4 occurs at the szme point in the acadenic calendar as the
measurement T. TzC represents the begining of the project, before the
circulation system was installed. T = 2,3 and 4 represents the time
during which the variables were responding to the introduction of the
system. Points 5, 6 and 7 represent the r« - se period where the
System was stabilizing and variables were beiinning to recover.

Points 11, 12 and 15 represent the third period wherein most variables

returned to their original values.

Plots of all variables against time are made using this
Standard{zation of the time variable. In addition, the plo:s of
various variables emphasize the three critical ¢it  .riods of the

project -~ transition, response and recovery,

-60-~




Goodness of Fit

Cnce a visual pattern has been established with a set of data and
appropriate errors have been calculated, mathematicsl tests can be
run to ceternine whether the type of curve one sees visually will te
valid statistically. In other words, a goodness of fit test assesses

our confidence that a particular hypothesis fits the cbserved cdata,
Goodness of fit is determined by e¢xanining the following sum:

{y(c‘) _ ythcor(c‘))g

1 ¢ 2

i
The goodness of fit criterion was based upon the total square
deviation between the model and the obzerved data. Since 21l the data
analyzed here are based upon saopling studies, each data element
carries with it a statistical error estirate, the standard error. Cn
the usual assunmption that observations are norasially distributed about
thelr nesns, the weight of each observation is inversely proportional
0o the expec;ed variance of that mean. The resulting weighted sum of
square dev.ations should then follow the chi-squared distribution for
l-% dejrees of freedcm. In this formulation low values of chi-squared
correspond to signiiicant fivs, while high values lead to rejection of

the moedel.,
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Standardiz=ing or lormalizing Dats

The last concept we employ i{n making sense of our 433 is to
standardize or normalize the dats collected. There are nany ways we
can preseat the data we have discovered., For exasnple, activity data
can be presented us raw user service hours —- the sctual number of
hours gatrons used the building in a particular category., Unless one
has a2xperience with sizes of library buildings, number of szests
offered and hours during which the tullding is open, these dota beconme
difficult to assess. A more relevant method would be to e¢xamine the
relative shape or change in the data over tige. If one is examining
Lhe impact of a perturbation at a particular point, the particular
values of an observation are not important, but only how they have

~hanged 3s a result of the perturbation.

Let us give an example of this noticn using znother analogy - the
concept of percentages. \hen comparing rates of performance of a
class on a test, the actual numerics. score is not generally
considered, but rather the gercentage of guestions answered correctly.
Similarly, by normalizing data on a graph, we can observe the changes
in & variable without being confused by its absolute value.

Therefore, activity data have also been presented as percentages

(Figure 6.3) and resulting varistions are nuch casier to sce.,

Huch of the data for this project are presented in normalized forn.
The value of 3 variable which existed at T = O on the project is taken

to be a zero point and the changes {n the variable are plotted toward




«1 for positive changes and -1 for negative changes. We can then more
readily emphasize the change associated with the cireulation system;
e.g. the shape ol the change as opposed to the absolute value of the

caar" ",

Causalitz

Fitting data to a2 mathematical exprossion could be & mislesding
process. when we summarize data i{n the form of an equation, it coes
not mesn that oné ¢ffect has been shown Lo csuse another. The
ejuation could be rewritten in such a «ay that the opposite would be
true. What we are able to show by the modelling process is that
changes in one variable occur in associstion with changes in the
other. The judgement of the analysts must Zetermine whether‘this

association s causal.

in the :nalysis of the data at hand, we feel there is a relationship
between attitude and system state. For example, question 16 which
queries the frustration of delays at checkoni, should be related to
the objectively measurec checkout time, Judzement dictates that
artitude i3 responding to delay at checkout, not that poor attitude

causes long checkout times,

Un.ortunately, a statistical analysis would give the same results if
any other variable which increases steadily over time were substituted

for system state or checkout time. We nust rely on the intelligence
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and Qommon sende of the znalysis 1o ascerzain iT such a variable
ex13t3. In this project, there ©oes £OT Seem 1o be 2ueh 4 variable.
We Coubt that silituces izmprove with the 3ge of the =ztugents, for
example. The {mpact of a new direczor on student attizudes would be
expected to level off and diminish rather than Srow over tizme, There
is always a possibility tha% some extrecely scbtle variable is
contributing to the chianges documentated Ly this project. It is
chbviously necessary 1o welght esch point wccording to its precisicn.
However, from fhe availatle datd, we Kiow ondy the ztatistical
uncertalntlies of a given value. It {3 certain that ihere are
2dgitionsl systematic sources of uncertainty such as variations due to
Weather, the personality of those distributing availabilivy forms,
variations in acudemic work load snd =0 on. These factors are of
UNKNOWn size Sur we judge that they zre not larger than the

staristical uncertainties reporteg with the data.

e Z Var i 3!)3%5

70 test the project hypotheses a series of varisbles were extracted
{ros the dats collecticn discussed in Chapter 4, These wsriables (a1l

into five groups:

A=type:  ingicators of putron attitude towards the library
S-type: Jdeaeriptors of the circulition 3ysten's

operating state and extent
S-type: objective measures of the Guantity of service rendered

s=lypel Cbjective measures of the quality of service rendered

~}
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Hetype: Fatron evaluations of 3pecific aspects of 3crwice
noanalyzing the varlables 1isted above, Lws types of bLehavior were

andicipsted: Steady rise to a4 new equilivrivm level (Hypothesis )

znd rize rollovwed by decline {(Hypothessis 2).

Che final set of ¢ata elements used in the main library snalysis are
Siven as Flgure 5.2, Many otlker variables were cxsmined in the

analysis, tut only thode shewn in Figure 5.2 were found to e wuicefu

[

s

in analyzing the autemsted circulaticn systom,
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Figure §.2
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Chjeative Measures of Quality
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22 Library Component of
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3 Nuisznece Factor

{A<cesaibilivy)

Atritude Meassures (see Figure 7.1 for nore detsil)
Al General Sczle Vaoriable
Thurstone (Q22)

A2 Respondents Perception of
2atvisfaction (Q13)

A Perception of Qlher's
satisfaction (D1N)

As Change over 1iit 2 monmiha
{Q15)
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at Checkout (Q16)
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CHAPTER 6

ANALYSIS OF OBJECTIVE DATA
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Foumers were being frosteated by the ola syt e sod 10 the e
dydtan alloved Lhens L0 sxpieds P hell ccasnds, 008 Woule erX ool i
dua Lhe number ol Loo' « circylating dinerense or Lhe categorioss of
"search'  and 'use' ine o, Inapection of  Lhe dabta clearly shows

Lhig ngt Lo be the Cade

Ve can tdentily only one focuur olher than the circulation  system
which might  be  axpagten  to influence usups ¢F the building, In
spring, 1980 Lhe Direcr. - of  Librartes  wesan a systern of
asargning carrels in bi: bullde - en w4 ferester baasis.,  Therefore the

Taciliticea Tor wn=house use my that “ire tnoluded,

40 seholar stugies, double assigned

260 carrels, double azsivicd

several hundred tables and lounges useable on o first

cene-Lirat serve bYasia.

50 loukers -~ single wasigned

IT cncouraging use of tre building by anzigning carrels were to
change usage, one would expect the number of user service hours
to incresse overall, The number of books charged cut  would
probably increcse since bocks may be charged and kept in  scholar
studizs and carrels, thus avolding the incunvenience of carrying
beoks back zaz forth frem derm to library. The number of visits to

the library might or might not increcase,

. 7
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Hitortunate, Y Liie Cllatige s 30 Lablarns ol yse Jo ol “ala), the i

Predictivmg,  Shsrsfuare e ogsn only canvlude that)

. Toral usade o1 teo Gntlding did nou change
. dutaber of beokd eireulating Jdeereazed
. Husber of vigits Lo ke library increazed

arl of wnieh veeurred for ressona which cannobt be  linked to  Uhe
sulangted  girculatien aystem or  t- any other change in the

building.

3o Accesgibilivy

another {ndicator of system performngnce  may be derived from the
GeLivVivy survey -- the YNuisonce Factor or Aceessibility (Kansor,
ydal. This facter i3 cbtafned by comparing the tiune spent
searching with the rotal time 3pent wvither aearch’'ng or using
Library materials, Use of the library for atudy and "all other®

purposes ix neot included in this factor.

Accesaibilivy = Search/(Scarch « Use)
Yore accessible materisls result in sm3ller percentages.
Conversely, the larger the fraction of tine spent searching, the

less effective the library i3 in satisfying the needs of (ts fatrons.

-75~ 54
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ali (313 .'“:\.;«::s:ﬂbi};t‘f e Labulatea 1 FLAabTe i, angd il oot oy
sPaphitcally in Figars o0, IV showsd a decpease in the jervelapgen

Por  overy ngrizantal observation.

Sinde the Decenber POIng was DA Yron Lhe Qably Tor Lbe 1irst Jeal,

We o have caterpalated What poiat Lo pateh the genersd shape shown by

Y

year J. Aduitlonal pointa ror enen Poand 4 oshow that Lhe general

i3 2,9%

A

Fape s cungistent,  The averagse grop from year 1 to year
ard, L8 Lhe abandard ereor of WLhis figure 14 ,7%, this 12 &

. R
P

atizvticaily significang Change,
CONCLUSTION:  Materials became slightly

more accessidle after the cireulation systen,

SVAILABILITY HEASURES

Duta oo svarlooility in gathered via the surveys cezeritbed  in
Chiapter 1, o we  drlicated, two components  of dvallabiliny
\eatalag  werila oand shelr skills) varied littie over ihe life of
the project, Qur srsihip, library ractors and circulaticn didg

vary over the iife of the project,

. Iwnership corpunent of avuilabilivy

-

The probability that the library ownez the book Sought ranged over

about 15 percentage points during tne four years of the project

~76-
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were shile L0 acqguire 31gnilioantly  #ore fufds for Look purchane?

FE TR N P LR T S oan gvallabliivy stugy can e done §n the 31 ing of
Pa8i, .1 will be tteresting Lo sce 3f iicreasied  RCHQEPaph

FUrclaning Wisl Lo FeflecLed 4y an incrodse ie thy CuBle SRR

SONCLUSICN:  Cumarihiis ehatiged Dut Fog
RO martiesLad with sutomalian
S L T GlaLIon Conipana
dhe Brapn 15 xhown oS Figure 6,6, IV Cizplays  the s53wLcolh pallern
AZ300iated Wit Lhe rrovesbiér pan petried, e Noventer  ang  Aprod

JRNts QrQur toward the end uf Lhe dem-ater,  sud Al Lhan Ime, wgre

are 19 the tarda of  borrowers, dYecreasing  the ~hance
VEal soca3 Qan Le TouRd in tne library. Figure 6.9 shows thuat this

varlidie 44 experience an oversll increase over the 4 Yenrs., wal.e

Yhere 15 ro particslar ragson TR3L DGOKS are less iikely o eirzulate

Walhoan o autlinmstes cirgulation systen, there might te Lug viplanaticons

for Lrnis preraméeni,
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Figure 7.4 shows Whal the 5 part linear sodel provides a gond 1it Lo
The wbnarved Jala Wity sotte exeeplions Lhal we ahsll predent gy
shplore,  The quality of th's model may be tore casily deternined iy
We Lranstors Whe Jals into standardlzed fors os explained in Chapter
b Ussng thia mothod, the abiolube values of the redponges ore
duppredsaed in favor of Lhe Pelative shape of the changes. This has
the sgditianal advantage that anything above the zero paint representy
FORILIVE Feellngs and anything below the sero polnt represents
negative feelings, o addition the Lransition, respanse uand rocavery

Periods are ropredented 8y bacdground shading on e srapn,

The Getieral Seale varisble, Al, 13 re-plotted sy Figure 7.5 in
pormalized fors,  The value 4t T:=0 (the 'prier' value o3’ attituge) is
Laken L3 the sero point ond the low value of the plot bt W = 3 is
token as =1, The otk-» wulues of tha variables have been recomputed
on Lthis rrole and in drawing the lines through the points. The £3ps
abl. T = ) and 7 have been closed. The change of origin and scale have
no efrect on the overall appearance of the ples, s0, exeept (or

ci03ing the gaps., Figure 7.5 i3 ident.eal Lo Figure 7.7.

In computing the rest of the variubles in stundurdized form, their
value 4t T:=3, the end of the “ransition period, is taken s plus or
ninus 1 (53 appropriate) and Lhe rest of the values are reconmputed on

that scile,

( .-‘;«
J g
-87-
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FIGURE 7.6

A2 - PERSONAL SATISFACTION - STANDARDIZED FORM
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ALV, aad AZD are Plobled 3 standardl zed ferm in Flgare .6,
Le séen Lhsl they hove Lhe sams general shape an A%, a drap, un

thefeaze ang a Jevelling off Lo aboul thieir origina) valucs,

3o FPerceplions of Ctners' Savisfaetion (42)

e x

ALy end ALD are plotted ax Figure 7,7, A% in the atber varishlies,
they <yperlense g sharp rok, o7 noresse ard tlen 4l gaint T, A3
BeGind L0 arep sdatn and AiD beging 10 risc 20 AHAL Lhe T variables

Cfd UR On BEposite Fided BUL 3DCUL RQUIdIALARL from f o scro paeint,

There 313 no Particular reason we can Jiscover for the ANCON3ILILent

L)

behavior of A3, We ean only suggest that rFepariing the gpinian of

others is less reliable thun the reporving of cne's own opinions.

“. Improvement in Last i Moruhs (Ad)

The graph of A4 {3 shown in Figure 7.8. It ean be Zeen visually and
through the chi-squared values thst A4 does robt it the general
pattern of <eeline, increase, decline. Indeed, it cxperienced a sharp

rize and a gradual levelling off 10 the zero poiny,

Luring the interval betuween points 2 snd 3 (February 1079), a rew
Director zrrived 3t the librsry and instituted soversl highly visible

tharges including a question ard answer bourd., Sipce 24 focuses en a

-89~ ,
34



FIGURLE 7.7

AJ = OTHERG' SATIOTACTION = OTAHDARDIZOD FOM

FIGURE 7.8

A4 - IMPROVEMENT IN THREE MONTHS - STANDARDIZED FORM
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pUE 3latarsized LLal ol vl
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(fee Figure 0,1, checkoul Lime wauld ceerease and frustration wauliae

4150 ¢eerease,  Indeed, since Figure 7.9 13 drawn 10 the zime acale,

i1 ang Figure 6.1 ean be superirposed {Figure 7,700, 1% ¢i% Le soct

¥

Th3L e two variables have the ssrne gereral shape
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FIGURE 7,10

H1 AND CHECXOUT TIME SUPERIMPOSED

G SECONDS

CHECKOUT TIME »

2

] PATRON

FRUSTRATION
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Tne rise in the circulation ccoponent of availability is of secondary
interest. Arter the implementation of the circulation system, books
requested by patrons were lass likely to be checked out by about 5%.
It may be that this variable measures some subtle change in patron
“rust in the system., If patrons have more confidence that they will
find what they need when they need it, zre they iess likely to hozra

books? There sre no means of proving this from the zvailable data.

Quality of Service

As we review the original design of the project, it seems unfortunate
that we did not include a component to measure staff reaction to
automation, Certainly there were_major changes in staff as a result
of the system. One ten month, half tine eriployee transferred to
another departrient and was not replaced, representing a real savings

in staff wime due to the automated system,

The only variable in this project wanich can be considered a reaction
of the staff to the system is 22, the library component of
availability. There i3 no doubt that most of the sharp increase In 22
1s due to real efficiencies introduced by the automated system,
particularly in discharging. The decrease in 22 in years 3 and 4 of
the project is less easy to explain. A discussion of the Hawthorne

effect might help shed light on this problem.

The term Hawthorne effect is derived from studies of Western

Electric's Hawthorne plant conducted in the 1930's (Landsberger,
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1958). The original intent of the study was to determine the effect
on productivity of physical changes in the environment of assenbly
line workers. Inste.d, the rerearchers found that the increased
attention given the workers as a result of experiments increased

productivity more than physical change in the ¢nvironnment.

In one famous experiment, the {llumination of tha work area was being
tested, The research team, headed by Elton Hayo, found that
preductivity increased with changes in {llumination but also increased
when illumination was returned to its old level. Clearly the
increas~s in productivity were not being caused by physical factors
but by other factors in the environment of the workers. Further
analysis of the situation led to the conclusion that the increased
attention paid to the workers by managenent and the research team was
responsible for the increased productivity. High morale prompted by
increased status, working with congenial colleagues and being allowed
to express grievances to a responsive authority was more iwmportant to
the workers than illumination, rest breaks or hot meals. Increasing
the attention paid to workers, which occurred by placing them in an
experiment, changed their behavior. This ghencmenon has come to be
:alled the Hawthorne effect. The existence of this effect can
seriously restrict a researcher's ability to isolate wvuriables which

change performance in a consistent manner.

We believe it {3 quite plausible that the Hawthorne effect caused some
of the increase and subsequent drop in the library component of
availability in this project. To defend this assertion, we provide

some history of the circulation dapartment and its paersonnel,
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Until Fall of 1979, the circulation department 4id not have z
professional head. The unit's supervisor was a high level menber of
the support staff, reporting to the Head of Reader fervices. The
nature of the work tended to be extremely repetitious in nature,

involving noanipulation of the cumbersome, two pocket card systen.

.

‘eans by which circulztion poliicies could be enforced were mini=mal and
indeed, seme tooks had been checked out 1o Taculty for 15 or 20 years.
Furthermore, joo descripticons were not expliicit and clear lines of

responsibility were not drawn.

When the sutomated system was installed in lovember, 1973, an ad hoc
cormittee composed of all circulation workers in the library systenm
began to meet on a regular basis to work out the comaon policies and
procedures necessary if the automated circulation system was to be
used by gll libraries 3zt Gberlin. In addition, a Systezs Librarian
was hired not only to coordinute and implement the introduction of the
3ystem but to have line responsibilities as Head of Circulation in the
main library. The Director of Libruries was also new in February 1979
and was most concerned that the circulation system should be a
juccesds, not only because of the financial investment but because of
the major influence the treatment of patrons at the circulation desk
hus on the attitude of patrons toward the library as a whole. The
Director was therefore most responsive to requests for equipnent,

student staff, etc,

All the ingredients for the effects described by Hawthorne were in

place.
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The ad hoc circulition cormiztee provided s forum by which probiens
4nd confusions sbout the new circulation system could be aired in an
environzent of peers. The Head of Circulation standardized jeb
d¢eseriptions snd equalized the division of labor among the circuliation
staff. As 3 result, esch of the four supervisors had clearly defined
areas of responsibility and power to hirce, fire and train their cun

student staflf.

ihe Qirestor of Libraries supported the lending policies of the
circuidlion department and expedited their c¢learing up the backlog of
manual files. Presentations on the need for consistent enforcement of
lending regulations were msde Lo the fzeoulty library gommittee ahd

through them to the faculty as a whole.

The circulation system further csused a general increuse in the
conmplexity of the clerical jubs in the departoent. The staff was now
required to operate a computer system, to perforn simple
trouble-shooting of system problems. The staff was required to learn
about ccmputers, barcodes and the circulation system in a short period
of' time. EBecause the computerized system relieved the staff of man&nl
manipulation of 4 file of pocket cards and of manual typing of various
types of notices, they were able to turn their attention to more
qualitative aspects of their jobs -- interaction with patrons, better
troining of student staff, effective administration of recalls and
overdues, etc. Recognizing the increased complexity of the jobs, the
library reclassea many members of the department up one grade with a

commensurate increase in pay.
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-

Perhaps the Senelit rendereg by the systen wnich wis of most

significance o the circulation starf W33 the impact ¢n the “end of

12

emester crunch.” Beeause of Chberlin's semester losn pericd, slnost
211 bosks which circulate are renewed or returned the 1ast week in
Deceuber or May {on the order of 10-15,000 tooxs). With the manusl
Sysven, LOOKs were piled six feet cdeep ¢n the fleor 6f the discharging

rocm Gnd rezhelving «as nol conmpleted for E=3 monthis,

lad

Using the sutcmated system, two important festures became Fo53ible, A
drastic reduction in the time nceded to discharge “ooks mecnt the same
level of student 5taff could spend tiwme shelving {nstead of
discharging. The second factor was the sbility of the systen to
generate on-denand lists of what is churged to ¢ pust-on. Thus persons
could come o the library at any time and request 3 list of nateriasls

in their possessicon. MHore imporvantiy, the starr tegan to <ail a liss

s

of beoks chirged to every borrouwer three weeks before the semester
ended, remincing them tha® the materials liszted sheuld be returned st
thie borrower's esrliest convenience. This letter had the effect of
Spreading oul the return of materials over three weeks instead of one,
Clearly it {s much ¢asier to nrocess 10,000 o 15,000 books over a
three week period than one week. A letter to every borrower listing

materiula charged {s 4 practiecal impos3ibility with 3 nanusl sy3ten,

In tne past two years, the practices und policies which were once
fresh and exciting have become routine. The eirculation cornittee
meeld relatively rarely since =ost of the cor=cn poilcies have geer

established. Peccuse staff nembers expect the circulaticn system to
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grerate 3t o high level, they sre frustiritled snd annoyed when The
Systen 13 6ot operating well, even though "nmot operating wWoll™ i3

5411 nmuch more efficient than the old manual System ever was.

Althougn the library facter of avallsdbility appears 0 te decreasing
semeunat {rem its rensrkable peak of 6% in April 1681, we feel it
Wil mainlain o level permanently higher thsn Lhe 155 leved
eaperienced before the systeln was introduced. An additienal

avallability survey to be perforned April 1963 will help test thia

hypothesis,

This project has demonsiriated zevers) interasting faets sbout
jutczmation. Uecsuse of the replscenent effect, stiitudes are net g
relizdle indicator of quality of service. Deeumenting the deeresse ¢
increase in levels of service wust te meazured directly, net through

an attitude gquestionnasire.

We have shoun that efficiencies of nutcmation do slgnifieasntly
influence thie procductivity of 5 1ibrary in glischarging quantities of
Beok3, but Thal the Hawthorne <ffect 3130 seems to influence
preduetion.  We have spown that some of the changes in parren
attitude ¢an be linked Lo Lo faclors-——lhe degredstion of checkoul
time at the beginning of the project, which in Lurn, Wil 4 seasure of
he nunter of bareoded books. The other factor was the effect of %
rew director, Eecause of the replacement effect, the influence of

Lhese changas levels off gver timo,
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Herbeérs of the lidrury conmmunity planning for 3ulaomatlicon ¢an Jeocx 10

this siudy 1'¢r ithe Tollowing zdvice:

e Autematicon will introduce Oficicneies in producticn

Thus  Better quiality service,

el his will return 20 crigingl walues

23 ralrens cycle cut of ihe

e PIlrons sppear nol Lo nske increazed use of the sy

)
*
LC
P

2ven though it I5 easier 1o use.
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