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To provide and apply a framework for the evaluatien of anline
bibliogyranhic ret: rvices by determining the relation-
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ships among the Pf,:;d res in search reguest processing, the
cliert's gain in knawledge, and the degree of client satisfactior
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Descriptive

Sample:
148 scarches reguested from the FEducational Information System
for Ontario (EIS50) conducted by 1 systems analyst usiang the
Educational Resources Information Centre (ERIC) database.
Data zollected HMay 1976 = April 1977.

Hethodology: B i
A systems framework for evaluation, describing the cycle of
activities which occur in response to a iearch request, was
constructed and applied. Data “on tha total sample were
collected by a user evaluaﬁ;aﬁ questionnaire and a data sheet
completed by the search analyst. Path analysiz was used to -
analyze the relations among process and cutput variables:
method c¢f contact (CONTACT); s=fystem used (S5YSTEM): turrdaround
times (TURNARND); connect time (CHCTIHE) the number oi :
citations prlﬁteﬂ (CITPRINT); plannin ,Earch strategy
(STRATIME}; price; and the amount learndd by the client

(AMTLRDTC). Client satisfaction wa: measured by 12 items

. rouped in 6 subscales including: satisfaction with publicity
materfials and directions (51): convenience and helpfulness (52);
timeliness (53); quality of technology (54); value of the
bibliography (55); and overall satisfaction (08). Correlaticn
coefficients; means; standard deviations. Tables; figureas.

. Findings:

1. Average delay in running a search was .3 days; search
process time was about 1 hour 10 minutes: average
blbl;ﬂgrgphy length was 104 item approximate cost was

.528.00;: high O35 was.expressed.
2. CHNCTIME and STRATIME were positively influenced by personal
contact with the client, as occurred in 53% of searches. ’
3. AMTLRDTC and 05 were not affected by any process variables.
4. CITPRINT was a sigynificant determ;nant of price and affected
satisfaction.
5. 05 was affccted by AMTLRDTC and priceé; S1 and 52 were
affected by price, 53 by price, 54 by TURNARND and SYSTEM
and S5 by AMTLRDTC. :

Conclusions:
l1.” . Payment for scarches increases the client's expectations

+0f service; clients' assessment of material provided is

-independent of the amount paid.

i
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ABSTRACT ’ :

Approaches to the evaluation of online bibliographical
retrieval scrvices have ta%en narrow perspectives and failed to as5ess
the interrelationships of various components of the services. This
paper presents a comprehensive framework four such an evaluatiasn,

developed using a systems appreach. Variables used in the framework

include everts occurring during a search rycle, role and status,

knowledge and opinion, and cas:z, price .and demand. Also described is

the application of the framework to the evaluation of the Fducatiwaal
Information System for Ontario (EIfO)'s online service in ordsr to
determine the relationships between search processing iables associatecd
with conts and output variables measuring the client's gain in knowlcdge
and degree of satisfaction. ' ’
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Acconpanying the widesprezd intre.. - of on-line bibli@grgphi:
retrieval services has been a re-ngnitior :f the nced for their careful
cevaluation, Several approaches i . -c hcen taken tcﬁﬂ‘xis problem including
price-demand analyses, organizational studies, data-base evaluations, and
end-user evaluations.! However, because these studies havéztakeh relatively
narrow perspectives, they have failed to assess the intér?felatiaﬁships of .
various components of the services in question. In order to facilitate this

“type of analysis, a comprchensive framework for the évaiuatiéﬁraf on-line
bibliographic retrieval services is needed. The ﬁurpases of this paper are

A systems approach was used in developing the framework, incorporating-
the traditional categories of input, process, output, and fcedback. In its

application, particular emphasis is placed upon assessing the relationships

" between variables of interest at different stages, such as input and output,

El

while controlling for the effects of intervening variables: It is hoped that

in achieving a better understanling of such relationships, those operating

Systems Framework for Evaluation

In the evaluation framework proposed here, a systems approach is uscé
to describe the cycle of activities that occur whenever an on-line biblio- .
graphic retrieval service fcspenﬁsxtg a client's request. In doing so, four
basic questions must be answered. What inputs are required? What pfﬁﬁesses
take plaﬁc? what outputs are produced? -hhat feedback occurs at cach stage?

A description of the sequence of events that occur during a-search cycle

provides answers to these questions.
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The search zyéle begins with the submission of a request by a client
to the search analyst, a specially trained reference ljbrafian_ VThgy then
"negotiate" the question, until it can be restated in a form ﬁh§§ the search
analyst can employ to develop a search strategy that can be useé\ta retriecve
relevant citations from a;pr@pfiaﬁe data-bases, such as FRIC or ONTERIS.Z
The analyst then queries the data-base(s) using a retrieval system, such as
Lockhced Information System (LIS)'s DLALDG S}stcn Develomment Corporation
(SDC)'s DRBIT or United \atians Edugﬁtlanal Scientific and Cultural Organiza
tion (UNESCO)'s CD%!ISIS then corbinations af terms are cntered, the number
of relevant citations and a fow sample citations are printed. If the cita-
tigﬁsyarc judged to be rclevané to the client's question, the complete biblio-
graphy is printed off-line and mailed to the requestor.

‘The clicnt, on receipt of the bibliﬂgfaphy, reviews its contents and
makes a ﬁcrscﬂai assessment of its relevance and thoroughnéss. As a result,
a request for original decuments may be made. When these are delivered and
read, the scarch cycle, as we define it, is complete.

Feedback may occur at almost any sﬁage‘af the search cyclg: During

the seafch topic, and the client responds. During the retrieval of references,
a discovery that an excessive nuxbcr'DE citations have been located, that
citations are not relevant to the topic, or that other terms should be used,
may cause ncgotiations to be reopened and the search St%ategy altcrédr Even
(or uﬁ;nfarm@d and d1533t1$f12d) ‘clicnt returns an evaluatlgn qu&stlcnnaiye;'

“his cycle of activities forms the system portrayed in Figure 1. At

each stage, throe "actors' are involved: the client, the search amalyst, and

-
=
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- "the retrieval Systeﬁl Each of the threc is the referent for a mumber of

v;riables which describe tﬁe zharaétéristiﬁs of the search service's inputs,
the nature of its processes, and qualities of its outputs.

This systems framcwork provides a temporal sequence. to events 6§§urring
during a search cycle, thereby allowing the evaluator to make reascnable in-
ferences about cause and effect relatinships. This is hﬁpértant, since policy
makers rust have a realistic idea of the ultimate effects of different decisions
about inputs and the organization of processing activities. In addition, the
framework suggests a categorization scheme for variables according o their
roles as measures of inputs, processes or outputs. However, it does not
provide guidance in the selection of variables tc be measured. For this, we

turn to the substantive disciplines of sociology, psychology, and economics.

Disciplinary Perspectives

The various academic disciplines offer the evaluator a large muber of

substantive theories and concepts that might profitably be employed in the

=

selection of iariahles to be measured and, subsequently, relationships to be

analyzed. Those ccﬁ{épts that we felt were of particular value in evaluating

" a retricval service were those of role and status from sociology; knowledge

and opinion frempsychology; and cost, price, and dgmind, from economics. The

_first two in the list provide direction in collecting data on a servige's

E;icﬁts; the second two suggest how one might determine the effects of a

service on the individual; and the third group identifies factors related to
i servicefs fiscal status. Certainly other concepts could be selected as

well, but these seven seemed to be adequate since most of the variables

H
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reported in the literature on search service cvaluation could be cmsiéeréﬂ
as measures of onc of these concepts. L

The concept oi- role as it is used in sociology is not mllke the concept
of role in drama., The actor, or persén; has a part to play and is expected to
behave in certain way i, and not others, both by himself and those around him,
i.e., his role set. A person can expect to have many different roles at
different times, but typically plays only one role at a time,3

By understanding the variau% roles played by a search service's cliénts,
one can understand and even pred;;i:tit‘;liént behavior and reactions. Since
requesting a literature search is an act primarily associated with institu-

tional as opposed to private life, it is apparent that -the individual's pro-

Py

fessional roles are of primary interest.

Social status, the second sociological écno::t:ept used tﬂc guide the selec-
tion of variables, refers to a person's standing in the commmity and the-
deference the person can expect. It has been identified as an :mpc\rtant vari-
able in the literature on the work t‘.‘!i; reference librarians smce the zléfer’vznc:e
interview often reverses status positions. 1In a particular instance, a client
who holds a position of high status may be forced to admit to being igﬁéranﬁ,
thereby zccepting a temperary status inferior to that of the reference libra-
rian. Such a hurblmg experience may not be oasily accepted by senior profes-
sors or administraters and their pi;r,sanai reactions m‘::ight create a barrier to
the open cormmication of their iﬁf@ﬁnai;iﬁﬁ needs." Ultimately, this zaulé )
affe::t their level of satisfaction with the service. For this reason, know-
ledge of the social status of a service's clients is of value, :

The nature of knowledge and the process of learning provide the subject

matter for learning psychologists who have ‘developed 3 number of theories that
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in the process.

L
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might k= useful in explaining why an individual requests information and how -

o,

; - \ . LB , ] s ,
he or she learns from it. These theories tend to agree on three basic precepts.

7

-First, a learner nust be motivated to lcar’n;‘ This motivation my be based in

the individual's pefsanality (vhich opens -up anothér realm of psychology) or

it may be present in the individual's environment, such as the role the person

‘plays.

Second, a learner must-possess scmz prior %éwlgdge in order to leam a
new concept or de_veic,:p a new understanding. A persgnralmst totally lacking in
knowledge about 2 topic would probably submit an ll'l%déqll;it(‘.‘ search request,
question negotiation mght ﬁr\zve ardéous, and the E,ﬁij results might prove. less
than satisfactory.. . . .

Finally, regardless éf whether a simple fact or a complex Efmr;&p’é in-

volving generalizations and ‘inductive leaps is learned, the learner is changed
) ?

These three generalizations about the learning process crphasize the

importance of knowing the extent of a client's motivation, prior knowledge, and

new knowledge .gained as a result of a given search.

As a search is conducted and Eht;'; client reviews che results, another
psychological pré«:ess comes into play:.the development of opinions. Opinions,

which reveal a predisposition to act in<a-specific way toward some b ¢ (the v

so-called "attitude object'), constitute a major set of output variables. Pre-

sunably, opinions zbout the quaii_ty of a search service and its products

‘determine the likelihood of a client's returning to submit additional search
: :

requests.  Indeed, the recommendation that client satisfaction be assessed on

2

a regular basis is perhaps the most common rccommendation in the \I’i\teratqré on -
) by .

search-service evaluation. ‘ Y
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The concepts of cost, price, and demand, drawn frum the ficld of
economics, also guide the selection of specific vaflaéles. Costs are typi-
cally breken down inte fixed costs (or overhcad) which represent the dollar
expcﬁse that continues even when ﬁ@thing is ‘produced, and variable costs, that
are incurred when production is raised to a given level. For a sear¢h service,
fixed costs include salaries, equipment leases, etc., while variable costs
are primarily associated with the charges made by companies providing the
r&trieval service for connect-time, citations printed, and commmications.

Qi CESES may be presented as total (apgregate) costs, or in terms of umit costs.

Setting prices has been a controversial and difficult matter for search
services, first because library services traditionally have been provided
without charge and second becéuse of poor data on total EESES? A related
concern is the relationship between price and demand. Without knowledge of
the elasticity of demﬁd (i.e., the rclative change in demand that occurs in
response to a change in priece) for cearches, it is d;fficuit to tell vwhat if
any effect different pricing policics may have. Hence, measurement of prize
and demand are of critical importance in thevevalugmigh of search ‘services.

A wide array of vaf,ablcs must be measured ;a ﬁrDVIdE data necessary
for various types of cconomic analysesﬁ Scme sﬁch as staff salaries, arc
lnput variables which would be used to determ;né fixed costs. Others, SUEh
as the computer connect-time for a given scaréh, 3r§ process variablés which

- wauld be used to compute var;able costs and, perhap: customer prices. These

+

data may.be used in th21r raw form for some analyses or ‘aggregated into totals

for others.

In the ;rﬂCEEding description about the way in which concepts drawn- from

the discip¥ines of sociology, psycholegy, and economics canbe used to guide

ERIC
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the selection of variables to be masmd in evaluating a search service,
:llttlE was said Efjncgrnmg the 11:1;4:1 or thype of axulyses that could be con-
ducted. Tﬁ;s ormission was pumescful. sirice it is rmtlcipated that the
framework can be applied at different levels and to explere different rela-
tionships. In the application that follows, data arc treated in disaggregate
form; in contrast,.an analysis of pr;éc‘dzmsnd would require-aggregate data,
Also, the application is "inter-disciplinary” in that feiatianships between
several sociological, psyc}nﬁ:_lr:sgicali and economic variables are in@stigatcd;
though a discipline-based thcgﬁf E;éul;l just have easily becﬁ tested. In
short, the level at which the fr:;n:wark is applied and . the particular analyses
‘carried out depend upon the specific E[ucstic’ms the .evaluator or researcher is -

trying to answer.

—
- ~ 7

- “The remainder of this paper describes an evalustion of certain aspects
of a particular on-line bibliég:aphiz search service, the Educational Infor-
mation Sys;tm for Chtaijria CE,ISDi . using the systems framework portrayed in
Figure 1. The purpose of t]us particular inyestigation was to determine the
relationships among the procedures followed in processing a search request,
;:md the client's gain in knowledge and degree of satisfaction with the
results, Because m;t of ﬂ;e process vari:ablesf such as computer connect-

~ time, arédimc:tﬁly related to costs, the ’relatir;nships in question have a

direct bearing on policies and practices involved in operating an efficient

and effective scarch servige. a i . v s

~

ERIC
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“In 1975 the D%\ts;arig Ministry of Education, faced with a burgeoning col-
lection of cducational research studies which were effectively unavailable to
most Ontario edueatofs, committed itself to supporting a wide r—aﬁging program

twe activities involving automted services were funded: The ontario Edu‘:ai—f

tional Research Infamtmn Systcm (G\IIE.RIS) which was to- callect, index,

. and mltszn:hé. research I’EI‘J!DT‘ES, and the I;dur:atlo al Infommm System for

:Ontario (EIS0) k‘luch was to pmud&: access to E:ﬂstmg autﬁfsted blbl;ographir;

data bascsi Eut:h as ERIC and the new Cl‘ﬂ'ERIS data base.

’ﬂm contract for cmatmg and evaluating EISO \«.as awafded _to th ‘Ontario -

L —————— ..

Institute for Studiés in Education (DISE); and the service was 'g;\n:n space

. within ﬂle OISE lerary, adjacent to the llbrary s journal Eﬁllectmn, ERIT

search those data bas{zs most relevant to education, and there is a choice of

mx:mfiiﬁﬂ- ,alltxt;anr and normal ﬁzfcrence service. EISO was ,,des;gxed to be

a ﬁ@n@l&t’" mformatmn service to Ontario's prafessmnal cdus:atmnﬂl lety.
supplying access to both blblmgraphlt: referem:cs and to ﬂl‘lglﬂ:ﬂ. documents.
m;na;ly', only the ERIC data b:;sje,uhfas seardi’d via SDC's QFBI;Tf At that tir’_ne,
long distance ﬂmneiaiis to t.hc ncérést commmication node in Buffalo, Neﬁ
York were neééssa’r}a tgrrently four Séarﬂi-isy:s’tems ‘arc used regularly. to

:ﬂxfee dlff(?ft-‘ﬂt cammmgtmns nemgrks mth local nodes.

i

1150 itself was t.he develarmnt of a pmgfam

li'

Parallellng the creatmn of I

for its régular evaluation crgamzed azcardmg to a ;ystems framework. This

evaluation has provided regular fcedback to the staff involved, and has formed

k]

. the basis for deciding a nurber of policy issues, such as modes of advertising

the service and methods of pricing. 1 o




The ma;pcr sources of data used in the evalu,atmn are a user evaiuat;gn
questionnaire and a data-sheet g:nn@leted by-the scarch a:mlyst. In all, 13.
different variables are feg‘ulaﬂy collected for cach search that is zcmpi_lete—d.
Sclectirn of these items were guided by ﬂie discipl’me based concepts noted
carlier. Most were dr:mﬂ Erc:m the lltefat:ure of prevmus evaluation studies

L2

___but only t.hase that wer-e_ zdefensmle measures of roles, status, knczHledge

opinion, cost, price, or dmd were inzludéd_ Ihere gaps appeared; addi-

tional items were developed.S . - ' : N

Prcblem-

The relationships among the procedures involved in processing a request
- 1

« and their i;mias:t on the client :represent a subsystem within the larger evalua- |
."1
T tiom frsmzwcsrkr_md involve t:nl a fraction of the data cullec‘ted Key

process variables are the method of cantazﬁ_féfiﬂ}Iﬂj the—ﬁfstgm used t

#

search the data-base (SYSTE), the '1211;;1;1‘1 ;QE time required for the search
interview and to plan the scarch strategy (STRATDME), the comect-time

(OCTIME), the number of Eitétigns priﬁted (CITPRI;\T) and pri%:e (FRICE) .

cost of operating the scrvice or the price c:harged. Thﬂ;ﬁéﬂi@d of mu;lal
contact, describes the act‘ii‘ims of the client’ i'n playing the role of requestor.

If 1t pmvc:s to be an 1rrrpartant varmhle in this analysis then a scparate

ways. Two ™ important varlables the data base bemg searched and the 1dent1ty

of the search analyst, have been climinated in this list of process variables

ERIC
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since they are Leing held constant by limiting the analysis to scarches of -
thc ERI(;i data-base conducted by one search analyst, .
The output or dependent variables at issue are the amount l%smed by
the client about the topic se:irdxed (AMTLRDTC) and his or her satisfactian
: (SATIS) -In fact, sstisfm:tianz was measured with twelve items which were

gmuped ta form five suhsmles (SATISl to SATISS) mr::xsurmg client safis‘fattitrﬂ

~"“"S"3H1th dlffEﬁ:nt aspects of the scwzce a subset @f five of these items were .
J‘

added to give an indication of erall satisfaction (SATISG).

Using the temporal scquence of events ﬁf'ﬂvidﬁed by the systems framework,

of t.he prablcn into a series of questmns n.bout p:ur wise felatmnshlps.

Method of contact should clearly be the first variiﬂe, {ollowed sequentially
by strategy time, turnaround time, selection of a system, connect-time, r:it:k
tions printedr '1“11!;ir;'ei amount learned, :md finally, satisfaction. This sequ:nie

does not imply that each variable causcs the one that follows; hcmever, Elthln

| ﬂie sequence, therc are a nurber of p] ‘;F’Tble Cﬂuse#:ffeﬁ—palmgs.__
Method of \:cmtact ma;y have a direct effect on both Ct;!fmf;;ct-’t,lﬁ!; and
strategy-timé since if a person is present in person far more discussicn and
searczhinﬁ is likely to occur than if contact *is by teléphone or letter. Connect-
time and strategy-time, in tumn, could 'Effc;ft the number @'E;cit:gtiéns printed |
since more time spent on these probably results in a longer bibliography. The
mmber of zitatlcns pr:mtcd might affect bm:h prn:e, ifa vanahle prlx:i;'xg '

= policy is used, and the amount learned by. the_cl;en: :Lnr::e a longer biblio

graphy my contain more information. -And, both price and amount learned might

- ) ] .

affect satisfaction.

s ) ’ = ;

O
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It is unlikely,|in contrast, that ﬂié:system used or turnaround time
will affc;:t: any of thle process variables, ﬂmuéh both might well affect satis-
factic.xn::l turmnaround tfime beci.just; long delays might reduce satisfaction, and
system used because aﬁc:’.; rff‘ight be more cffective ﬂxan the other at retrieving
relevant rcfcrences.. If the latter 15 the case, then the System used may |
also affect’ the amcunt learncd by the cllent ‘Finally, the amDUﬂt a cllent
1eamed nught aisr: be pas;t;vely mﬁucnced by the ‘time spi.'nt in negatmtmg
and planning the_k;gan‘:h strategy; independent of the blbllpgl‘ﬂﬁl}";

the pmblem for é\iﬁ\@stigaticn thus becomes testing the if&lidity of the -

m‘tcgdu\g mfemﬁ:ﬂ% abaut. cause and effct:t relationships beiween different

pairs of vanal:les_ ‘ﬂie partlzular m:thcd selchtcd for this ]'Jut‘pﬂse is pat.h:

analysis.. ' |-

" The path dizgram €DT the relationships described above is displayed:in

Figure 2. " Both témp@ral\\scquence and cause-effect rclationships are“indicated

i

oy the flow of the di';xgral? from left to right. TFollowing the s:anve-ntians of -

path disgr@ns those vafiibles with no predecessors are-aligned at the left.

\

he dia gram is help:[u; ‘in slmwmg the floy of action as a search is exec:uted

1oted on the dlagfm are discussed later, but it is worthwhiie m:tlng the
mtrc:du:tmn of h}?c:ﬂmtlr;al variables (the e's) which I‘EPTESEH'E external

-ariables-whose effects are not explained by variables in the medel. . - -

Measurement of Variables B

‘\ Descriptions of the items uscd to measure the variables included in the

xath diagram are listed in Table 1. Variables 1 to 7 are process varizbles;

he remainder are output, variables.

W
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* contact (coded 1) is associated with lugh valuey af the at:her variable, and_ '

The first two vériables method of contact (CG\“TACT) and r.)stcm used
(S’YSTED, are dichotomics and coded as 1 or 0. ~As a result, care mst be
taken in interpreting, ccsrn:lztlon ar path cocfficients ccmputcgl between tht;-se
vanablcs and continuous variables, In thc case of CONTACT, a positive cor-

ﬁ:latmn bethéc-n it and a continuous varlable HjLle mply th:zt personal

Dther types of contact with low values. Similarly, pasitivc corrclations

bemecn SYSTEM and a continuous variable \\c:u;d imply use of SDC'S ORBIT

(ccded 1) is assoc:mtcd Hlﬂ“l hlgh Values cf ﬂ1e Sccand vafmble, Whllté use
of LIS's DIALOG is assm:mtc:d w;th low values gf that varlable.

Tumaramd time (TURNARND) 15 s:.mply the number of. d.::.ys that lapsc

between receipt -of 7 search rcquest and.execation of the Sean‘J\ In practlc::,

the date cf each trmﬂsm:tlon is’ rccarded and the dif Et::rence bctween the two

" is calculated at the time data aﬁ: z’maly ed

(CITPRINT), data hstcd autcmatlcﬂly at the end Df em:h search, are trunscribed
to the data Shtl‘t:t uscd- f0f EISO's I‘EEDI‘dS by the search analyst. ﬁle an_alyst
is also resmnﬂble for recording thce estimated amount of tm& spent in qu:s-

tion _Dég@tlatiéﬂi and plannlng the search sr’:rategy (STRATDME) . Eecausc; of the

'ccsmplex and iterative nature of these tasks; the~f1 gures recorded for SﬁATL\E

¥

are probably accurate Dnly within £15 minutes.

The pr;c;c (PRICE) cl’mrgcd for cach scarch 15 recorded in d@llars 'h‘hile

 this is stralghtfomafd thc prlcmg pal;cles in effect durmg t.he pcrmd data

were collected were not. Four dlffEl‘Eﬂt modes of charging wgere used:

1.  free searches allocated to target groups to ¢ncourage trial use of the

sckvice, v
g&,_,; = H
1

o




"2, $20 flat rate for clients from a target arca located in Nerthern Ontario,
' 3 $30 flat rate for SE‘BI’EJ"AES withnut E‘l excessive ﬁu*ber of t:—ita;té” s,
4. : $30 plus a surcharge of $.10 per citation for searchies h’lth an excessive
- number of citations.
The ,_xiglicy on charging for an éxéessivc number of citations wa’s;appliéd na
- flexible mammer oy the " search a,mlyst fypic:ally;it wg applied whenever the
combination of connect-time, éﬁnmmicatsian; @dprmt costs eicéeded -545 00.6

It mst be gﬁphaslzcd that prlt:;mg policy has.a ﬂl"’ECt Effect on the types of

-,

relatmnshm.; one can expm:t to fmd Bec:ause most FISD clients rcc:cn’ed
» Seardles fcr cither $30 Ql‘ nathmg during. thc period under Ecn’t51d=:ratmn, :Lny- V
effect of PRICE on other varmbles wlll be interpretable .15 the effe._t of
dxarglﬁg $£30 as c:pposzd to providing Eree service.
The amount a “client learned about his or her tgr::u: G‘L‘\TTLRDTC) as a result
of mder-takmg a search was tapped by the sfralghtfnmard questmﬁ llsted as -

'varlable 8. As with _nt,her one-item:-variables, it is not possible to compute a

reliability t:aésffiéient for this measure. However, its. 'validit;' was confirmed

_ documents read, and the percentage of mfgmmtlcn that was new to’ the client. ‘-

= =

Correlations cecfflc:lents;hem .36 and .40 respct:tnely, both 51gn,1£1cant at
the .05 leyel. ; i

Mzasurcmnt of client satlsfact;m w:Lth varmus aspgc.ts of” th(;‘ search

3

ser\nce were measured by fne Subsr:ales (SATIS1 to SATISS) ccnszstlng QE sr:;:lles

cmven;em;e iﬁd ]:leiu]ness C&ATISE), with tlmllness of service (SATISS), with

=

the ﬁuﬁlit}* of tédm«';lng (SATIS4), and with the value of the bibliography

(SATISS) . | R

-1




Individual items used in constructing subscales are reporte’ in Appendix
A, and include thégg uéed in the scale used to measure overall satisfa;tiaﬁ,
(SATIS6). The latter scale 'used five items sclected from the subs#nics} not
all items Qe;ﬂ included because many clients héd not been cxpased-to all.
aspects of the service and thercfbre had fa;lcd to respond to some 1tems.

Instead, @nl) those 1tcm5 refcrrlng to matters to hhlch all ‘clients had Leen

A

exposed were included in the scale.
. Reliability coefficients for the six scales were ~,80, .62, '78, .27,
.79, and .80 respectiéelyﬁ Overall, these cceff1c1ents are suf*;éicntly hlgh

_for the SLJIES to be used in, asscss;ng the satisfaction af EIS(Ps cllents w;th P

the service, , ; .

i

Path analysis.was selected to analyze the rélatianships among process
and output variables because it prav1d25 a method of testing the valldlty of
causal 1nferences for pairs of var;ablés while cantrnlllng for the fffetts of
cther varlables. " In: add1t1an ﬁath d;agfams pravide heuristic ﬁartrayals of
systems ﬁeiatianships wglch are wel;-su;téd to thé systems fr3ﬁEWDrk uﬁgﬁ to

organize the variables in this study.

advacated by G@ldberger_a In partltuiaf the path CDEfflElEntS presented here

'depenﬂcﬁt varlable in qUEStan on those:variables. dlrectly affecting -t, and_'

those alone. In cases where thcre is but one predecessor variable, thc‘path

. coefficient is idetical to the zero-order correlation coefficient; in other

14 '
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cases it is equl\falc:nt to the partial- ;:"‘.fﬂfah*n cDeEficlcnt of the depgnlent

be accounted for by hypcthe;etical ‘error'’ variables denoted by e;. The Eprrela——

tion between ej and X; is equal to 1 - R? where Riﬁ is the mﬂtipléfﬁéﬁ&laﬁiﬂﬂ

4

Not all I‘ElﬂtlDHShipS: in a path analysis are am’;lyzed. Flfstr.; those
relgaticnshirﬁs for. which_no causal infcrences are pléusgble iy Ee omitted."
X ) are tvplcally mmﬂlyged though they are EOWE‘EJJTE'; cmtmllcd for ;f iht:y
are ccnmdered to mtcrac:t w;th one another. Finally, correlations among
_the ¢; are assvm:d to be zero and remain m*m%lyzed. : ' ' v »‘ -
" Path analysis requires three prmt:lpal assmmtmns wh;d‘x may or may m:st
_be vahd - First, all relatmﬁshlps arc assmm:d to be 1m§ar sc::cmd rclation-
shlps are assumed ‘to be additive; m‘xd !;hlrd, it is assumed no interact : on (i.e.,
multiplicative effects) exists among variables. As“well.é some: authors wémd :
hold that the variables are assumed i:@ylEé ngzasi:red on a ratio scale with éorr’sz
flxed unit of rrésisure. |
; For the dlt:.hatomus vanables (CIZNTACT :md S‘r’S‘TE\D and thase masured in
stmidard units of measure (TUR\;’\RND C;\CTL\[E STRATIME, CITPRI\IT and PRICE)
nohe of t}xe assmrqztmns kﬂulﬂ be vmlatz:-d. Those measurcd on Likert scales
(AMTLRDTC amﬁ SATIS) may violate assmnptions as to linearity and unitary measure-
ment. Hewever, because r::nc:t;anic, 1£ ngt hnear', relatiofis are expct:ted Eor

all rﬂlatmnshlps invelving ’;hcse Vaflébj.Es, \fmlatmﬁ of the flrst assumption

m:uld, at worst, cause the fglat%pnshlps to be underestimated.

15
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The population for this study is the universeof all 371 searches reques-
ted fram the Educational Information gystem fbr Ontario between }hy 1, 1976

and April 30 1977. Thaugh some data were available on 311 searches, the

prese ‘ﬁna;yszs'has fEStTlEtEd.EQ those which had been _Tun on ERIE snd Ebf

number was 148 (4D percent of all seafches) but misslﬁg fESpaﬂSés'an some

N var1§4125 result in a smaller rumber b21ng used for same analyses,
Virtually all searches were placed by cllents fram the prﬁfé551ﬁnal edu-.

H

cation cemnum;ty in Ontar:g, hh;Eh EISO was dcsagned tc serve. In n¢gen eral, 40

10 percent ffcm Dther un;ver51tles and fazultlcs of QdqutlBﬁ and ID pﬂfEEnt
-miscellaneous.. Apprnxlmatel} 30 percent of. thg Ellents reported that thgy
were engaged in administratiocn, 17 percent in teaching, 12- percent in research,

" 18 percent in graduate study, 7-percent in librarianship, and 14 percent s§hcr.

Findings

2

In this, section we shall prCEcd frgm the general to the speczflc pfe-

f(SATISﬁ) is the dgpenden; or au;put varlable, and ;hen the resu?ts for the

five satlsfa:tlan subscales. , . S !

Table 2 llsts the CDTTElEtlQﬁ coefficients, means, and standard deviations

for the nine variables that appear in thgfpath diagram in Figure Zi> cheral

of the means need interPretation to be understood. For OONTACT, X = .53

O
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‘similarly, .the mean of .19 for SYSTEM implies only 19" percent of all searches

were done ugsing SDC's ORBIT while the r’m;‘uﬁxiﬁg 81 perr~nt were carried out

The average dclay in running a search was 4.3 days, but the actual search
, pmiésé t:cv@k about ant hour and 10 -*;mutes,;i;élqding 46 mimites for *interviewing
" and vlanning the strategy, and 24 minutes for fmmmg the searéhi The average .
. biblicgﬁﬁ]y inciuded 104 items, and r:ast the client $28, though this average
is of guesticnable use since mst c:hents either reccived the search free (9
p::rc:v:nt) or paid $30 (82 percent)-, The average client 123:11;:{1 "5methmg"
abc:ﬁt the topic searched (siﬁée at 272 thie mean for A;'LTFEU‘J'?C is near the |
mddle of the thrée-point scalé) and :fpressgd }ugh Dverall satlsfactmn (2.6
on a scale of 3) )

l’ve Hlll not analyzc the cur‘relatlﬁns in detaﬂ since that is thE purpose

- of the path analysis. However, we would note that ;nit.lally, only. ﬂ’lE amount

1Eamed about the topic has a 51gn1f1§3ﬁt zero- érde:r correlation with overall

LR

satisfaction. ‘ “ .

) f’ath coefficients for analyzing. the causal effect of the_seven process
variables on the two mtlﬁut variables, ,@m and SATiSE are included in
Figure 2, wheré cach causal ﬂath is mdlcated_by ‘an arrow. The mnst informative 7
paths are those that ¢an be traczed from CONTACT Tlzhrr:m,gh (;'\CI' MG and STRATRME to
CITPRINT, A‘-ﬂ'LRDTC and FRICE, and flnally to SATISG. :

‘Both ONCT ]}E and STMTDE are rnas:.t;vely influenced by the persanal con-

taét wlt.h the clleﬁt, ‘but the effect of this on the nmbef nf citations prmted )

£ £ -
< 3. .

‘y;!"mn



g

~ who paid a lover rate. Thus, ﬂlaugh price did notf:

not statistlcal ly significant.,

.model but are represented by ej. ) o o f s

imply-that SDC was less effective than LIS (as our scarch analyst fervently
believes), is not statistically sigﬂifii@t Similarly, the positive coefficient

frm CITF’RI\JT which wculd nnply more is learned from lang b;bllographles ;5

A

CITPRINT is'a statistically significant determinant of PRICE as would be

exri:éted given- the pricing policy in which charges for ‘an '"excessive" mmber

of citations are made. Other variables which might affect price, such as being

in onc of the target groups receiving frec scarches, are. excluded from the

C
Y=

Fiméily, five causal variabiés impact upcm overall satisfaction (E';ATISS)
AMTLRDTC and PRI&E. The first hss_s_a positive effect, with those zl;ents.whg &
iearned more about their topic ha:ving a more positive viewpoint. ' But, con-
~trolling for CITPRINT, AMTLRDTC, SYSTEM, and TURNARND, \thasé who paidv a higher
pnce were less satisfied cmzrall. That. is, all other d‘lmgs being Equal the_!

client who paid a higher rate would fepnﬂ; lower ov 'rall satlsfm:tlon than one

]

'ippear as an important’

L=
variable in the zern-order ‘corrclations, -it does appear as a deteminant in
f

_the final analysis. Of ﬂ’lE remaining vanables which we thought mghh a
overall _sat;i}factim%namly TURNARND, SYSTRM, and CITPRINT, a PCIS_SJ.b].E re,laa

tionship is indicated only for the last. . Taking the three branches frem
CITPRINT together, it ﬁﬁght be suggested tha. it does affer:.t saitisfac:tianr with
;Lts positive r;fffec;ts bemg i'elt both d;l‘EEtly and mdueztly v1a the path

thfgugh amount leamed and 1ts negatr\re cffects felt via the path ﬂlmugh

 price,




not only overall sat;sfac:tmn is the dependcﬁt vgnable of interest, but also

s - L

the subscales measure specific c:hars‘:ter*isticsr:of the search -service, SATIS1

through SA.TISS In i:hc Eablc paths are’ nzm:d w1th the effect variable férst
and the t:ausa._l varlabfe secmd The §ub§t:§1f:ts a;lsa ref'lect tlus orderlng,
e,.g,, Py is the s:c:effl:mnt measuring the effect of Xl (CONTACT) on-X,
(ONCTIME) .  An exception to, this rule occurs when the car;elatians ‘remain’ ‘
unanalyzed, a$ between the paifs bf%x’ageﬁ:‘:ﬁs vériablés X=to X3, For ﬁese i
! var;al:les, the zera grds.r t:or*ehtmn c::sefg;t:;eﬁts arc pﬁzsented
. Means, s;tanc;lard deviations, and sarr@le sizes are dlso given in Téble 3.
Sample 'sizés :vafy acccfding to ﬂlé%satis.’fsétim subscale being céﬁsidered
did- not respgﬁd to sorre evalu.atmn questions, v
Path 'Et:effmlents for t}‘e first cleven paths for the fi\rE satlsfa::um
subscales are, in fact, estimates of the same p;n;h ccefflr_lents already con-
sidered in the diagram cx‘plammg overall satlsfactlon. Any variation ff‘tm
earlier gstmtes is due to variation in the samples on whlc;l‘ithe estirﬁaizes
are :based. -Iri-fact, the new e;tmtes are quite similar ta the earlier ones, -
exq:ept for the sample size Df 31 on wh1:h estmtes er pat.h caeff;clents L
leading to 5‘\:1‘153 are based. This 15 to be expected glven the small sanq;le
"size, and serves as a wamning sgamst plax:;ng too-much confidence in es}tlmates

~ drawn f’f‘ﬁ!m t.hls subsample. , . : . C

=

The jast five c’@e;ff;c;ents in each colum af Table 3 do present new. path R

cq:effmmnts which ma&uﬁeﬂug effects of SYSTEM, TUR\LAESD, CITPRL‘IT, PRIE, -

and AMTLRDOTC on the satisfaction subscales, - ‘
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Startmg. w;Lh SATIS1, the deg‘ree of satlsfaztlm with [}lblll:;t} mtermﬁls

and dlrer;tmns, we nnte that only PRICE scems tt: have an. efi’ect, .nd, as befm’e,

_the effect 'is ne‘gative. A similar conclusion lwlds for SATISZ, the canvemegceﬁ
of the service. and helpfulness of its staff. - o .

@ CITPRINT, PRICE, and AMTLRDTC all have signigic;;i:m effecf;s méﬂle s;&,tis;

| faction of the Slait‘,:ligznts «ho responded tf; SATISS !hiﬁch measured the t:’um;!li?
ness qf the service, fu’ir:iudiné document cig;i\fgn' from and EISO, Tl‘}ese

cocfficients are similar to those noted for overall satisfaction, but are -

sorrEkhat longer. o
"

In contrast to the pre:edmg case, only ’ﬁﬂ{\AR.\D and SYSTEM apparentiy
affect: 5\7‘154 hhlc}‘i tapped :11en'€ satlsfactlan with the quality of the - Tt
_teclmalagy, as measurced-by the length of the blblmgraphy, readlbﬂ;ty of

lﬁlCI‘GfId’lE and availability of microfiche readers. -

S ‘ Sst;sfa:ticn ﬁiﬂl the value of 'Ehé bibliography and materials located )
(SATISS) was ‘appéregtly'affected by anly one mriable, thé amount leamned. chout: 7
the: topic. It TIEIMZ‘E, for this specific attitude object -- the value
éf the bibliography-and materials located ﬂlréugh it -- the ﬂEgatiV‘ErEfﬂféEf-
that price had on other types of satisfaction dlSapIZBETS:

& .
plscﬁsgn . )
How successful .is the process model,at explaining client sat:isfactiﬁn?l ‘
We are g@arrﬁsed to admit, having put considerable effort into 11:5 develop- ; ‘
ment and testing, that it is only 1:?&11;1':1}' effective at doing the job for which v
it was. intended. _'Fartmatel};, it ét:hgs ‘provide additional mfam;tim that

lincreases its overall usefulness.
- ) :

3
sd
=

[l ol
&9



As far as sa’;isfa:ti@ﬂ is ic:csr{::e'fned, only one variable seems to have a.
‘- consistent cffect, namely price. The negative effect of price on sa t Eac;tif:ri
' Was ap';;arént yit;.h overall satisfaction, and satisfaction wiﬂi_pafticular com-
éments @f' the ser\rice: publicity mtérials and directiﬁns;:.:cnvenien:c and

helpfulness and timeliness. —-Itvdid not affect satisfaction with the teghé/

m“m

I‘l@lﬂ@’ or materials produced. In interpreting this ’differentiai_ effect of
price, it mist be::! reca‘lled that 9% of all users. receivéd:fryzg searches, and \
-most @t}"u:rs paid $250 or more . It would appear, ;then,:that when mdludt.als ‘ -
are paying fﬁr bibliographic search, ﬂ’xey &cpe:t more in the way Df 5@1‘\;’1&5
rt.han they would 1f they were receiving ;t ‘for free.. Yet, it is nﬁpnrtant to
note that their expectatmns with rt:gard to service do not r:.aﬁ'y cver to their
assessment of the value of the goeds h*hqu t_hey ap?arently assess il'u‘:le;1:-123:1«;:1:’:11[:1}F

| Df amount pa;d. : : » n S

We are ‘at a loss to account far the three other s:xgmf;c:mt rnlatlmsmps
aefwa:n prncéss var;ables and sansfan:tmn SCOrcs (S’S‘IEH and TURNARND Hlﬂl
l:mal;ty’ of Eechnulag}r, SATISS; and CITPRI}}T w;th timeliness of service, SATIS3).

We are mclmed to ESEfle them to anumalles in the’ “smaller sanples involved,

= -~

or tcj eﬁraﬁéaus vgr;ables m:t in the Haﬂal_yszis.
There is, of course, annther variable. which is féla;te;i to various sgtisé
faction scores w;th Séﬁé‘- taﬁsiétency’, the"amamt 2eamed ‘about 'Lhe EQPiE- o
‘SEEI‘EhEd (AMTLRUTC) 71115 variable is an cutput variable in its own rlght
| but mten’enes between sat1sfac:t1rm ‘and’ all pm::ess variables except pnce.. -
It is Pﬂs;tl’\’él)’ related to overall sat;sfac:tlm, satisfaction w1th tmelmess
= Df sc‘nm:e “and mst mrtant, _;atlsfactmn with the value of the blbllography
and matenals. Thls iast relatlmshlp hélps to validate the satisfaction ° "

itéms, since one would ekpect a person who 1&3@5 more than another from a

- V 7 . 21 ; S
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biblingfaﬁhy' to bE more satisfied with it. But more important, it highiights
the idea that the client is motivated to learn, and that if this lcaz‘nmg
docs nc:;-c\ccu‘r; dissatisfactlczn will-resuit. S .
Though the amount learned has proven to be an important intervening
- varijable explaining client -satisfaction, none of the process variables helps
to at:céunt f’t;rr"th*e extent of learning that takes place. This faiiure_ to

accomnt for variation in learning is an important finding in and of itself,

since the following paés{iixlc calises are ruled out: .ithé system used,: number of

Eitatiéns printed, :a:nd intcirview/strategy t;n; It wauld appear that em1m= '
+ tions must be Sought lgn the personality of knowledge of the client, the :Lnti:r-

| action bt:t'vfeen the client ‘and search analys;, the quality of ﬂie search
strategy, or the toplc being searched. .
Relationships for the remainder of the Epmce{gs model have been confirmed.
Pr—ic:e is affected .by the nmbéf of c:itatit':rﬁs printed; the number of citations
printed- is affected by conpact-time -- but’ not interview and strategy time;

and both gon ect-time and interview/strategy time are affected by the method

~of contact. If there is a, surprise here, 1t ;s’r Zt wvhile the personal con-

tact'is respcnable fc.sr takmg a EOnSldEfablE mmt of the seafdl mlyst 5

; time, the production c:f lmger blblmgraphles and h;gher prices, it seems to
bear no rel;timship to either the amount leartied or the level of satisfaction.

I 'Lllcatmﬂs

'ﬂ‘lEI‘E are two findings in this study which seem of mdiate import to
the s:arc.h service manager, and one with :u@hcatmns fgr “:utm:‘E reseat‘?i -
First, it is apparent that any SEarc;h service which dlafges for its

gy

pr@du:t mst emphasize the gg;@i;g as well as the search. It is not enough

22
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I

to pmﬁdg t’;igéamrs with a bibligg'rarhy: and materials, but it must be done
in a way that makes the client realize he is paying as much for the servic-
as for f;he pmduc:t, and that he is getting his money's worth. Indeed it can
not to the ultimte worth of the materi’al, but to the cost of its mtrigval_
Second the finding that process \;'ariablés haife no clear relaticnship{g
client satisfaction or the amount a client 1:::11'115 suggests that, WhEI’E neces-
sary, cconomies may be possible by discouraging face-to-face mtewiews .
(which take more time) and by restrictin; the lengm of bibliographies as
mich as p‘:\ssiblé. These fecsrmﬁndaticms, if imposed on a staff, would probably
fail (we speck E'f;:m exf;mr-ience)r But for, 5ear¢;h analysts who are responsible
for t’hﬂr own budgets and who rust defend thmr exlstenc;e at least in part on

may be enc@uragmg to note that

it is pro @1)! possible to cut a few comners without harming the quality of
Fiﬁall}’; the need for future research into the determinants éf ﬂie gain '
in knowledge e;q:eriencg:—d by clients as a result :vf bibliographic searches is -

apparcnt, glven its strong relationship with client satisfaction. While

£

1;branes and mfmﬁﬂstlg\‘ee\r}tresshave truditionally defmed their roles as

prc\rlders of information, with no guarantee- that their clients benefit from

this mFQI‘ITEl‘E.lDﬂ, it appears that for.search services to suctt;ed in satizfying
their clienty needs a better unde: Vstmdmg of the persanal and psydmlagiéal
factors involved is peéded. In g_:a:r'*f;:u:ulari if it is wss;blef,go establish in
advance the ;ik::lé::if a search's ruccess in filling a client's needsg then

search analysts may be able to better distinguish between those clients who

are likely to profit and those who are not. L e
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- The suggestions above were presﬂnted without qualification, but it should
Ee cmphasized that they are made within the context of a single search servizejA
ETS0, serving a special p@pulati;n, the professional educational commmity in
&téfia, Canada. Given the nature of its ciient-:},rm@é EISO's staff primarily
ﬁaﬁﬂuéts in in-depth, rEtrQSPEEtlYE searches requested as a b351s for research

»

Terorts or bsckgrﬂund Studies. The length of search 1nt;rv1ew§ comnect-time, *

and the, number of c;tatlcns printed tend to exceed norms reported in the

literature, but are not, we feel, out of line wi;h ‘the task.? Ngvértheiessi

.given EISO's norms, it may well be that it can cut corners without damaging ¥

the quality of service, whereas another service could not. Therefore, the

conclusions and. reconmendations made here should not be considered as conclu-

~sions of general applicability.

The systems framework for cvaluating an on-line bibliégfaphit search -

service described in this paper was suééessfully applicd to descrihe the -

of operation, and autput'varlables measuring the clients' gain in kﬂ@wlegge

and satisfaction. Strongest relationships were between process variables such

" as the Wilber_of/titations printed and price, between price and satisfaction,

and between the amount learned and satisfaction. The negstive r@lsti@nsbip
% ’
between prlCE and Satlsfactlan which dld not apply t 2 atisfsctlan w1th the

hlbllagTaphy and materlals thcmselves, suggests that services hthh charge must

‘be aware that clients are fatlng th21r SETV;EE as well as thﬂ;r ﬁraduct.

T

L]
-




T,

Future research is nceded to discover variables that determine the amoimt
a client leams from a search, since.this information would give the search

analyst a better understanding of when and how a search should be conducted.

O
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APPRDIX A

Ttems Used in Six Satisfaction ?ﬁil?iscaies
Question: Please indicate your satisfaction with the fallaﬁﬁg elements
of your FISN séar‘:hg
SATIS] - Publicity Matcrial and Directions
a, Cimrém"erﬁe of a:‘?anécments and a_demiazy of directions
b. ;Ac;ﬁuﬁiy and comprehensiveness of publicity materials

- €. Adequacy of directions for ordering materials

SATIS2 - Convenience and Helpfulness _
a, (‘gnveniérte of arrangements and adequacy of direction

b. Felpfulness of the search analyst

SATIS3 - Timeliness of Service
a. Time taken to deliver bibliography
b. Time taken to deliver materials from MRS~ : 3

c. Time taken to deliver materials from EISD oo

SATIS4 - Quality of Technology -
a. Length of bibl iagfathy
b, Etggciihility of microfiche éépies

c. Availability of microfiche readers
. : . .

, SATISS - Value of Ribliography and Materials ‘ <
a. Bibl icgrixjiy itself ; oL
o b. 'Materials created via hibliography P

SATIS6 - Overall Satisfaction

“la, 2b, 3a, 4a, Sa

LE




I

Ecale scores were adjusted for the number of items by dividing total
-scale scores by the mumber of itgns. Scale: Low = 1; me«ﬂiﬁ;z = 2;

high = 3; NA = 4,
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TARLE T

*o.

1

-

6

|

[

9

10

11

_Process and Output Variables Used in Search Service Pvaluation

Variahle
_tame

CONTACT#*
SYSTRM
TURNARCUAD

CNCTP T
STRATDME
CITPRINT

MRICE

AMTLRDTC

SATISG*
S\TIS1

SATIS2

Ttem Nescrintion and Coxl ing

I ®

In :T}ET’SGFL -1

Nther = =0

DC WBIT - T

LIS DTAIOG - 0

Turnaround time in davs hetween receipt of request and

on-line searching
Connect-time in mirutes

Interview and strategy time in minutes

Number of citations printed

Price charged in dollars

it

tow much did you learn about your topic as a rgsult; of
the search?” :
(1) " Nothing or very little ;
(2) — Some ’

(3) — A great deal

. !
(werall satisfaction L .

Satisfaction with Publicity “aterials and Nirections

'Satisfaction with Convenience and Helpfulness

&3




@

1

12 SATISS | Satisfaction with Ti~eliness of Service

13 SATIS4 Satisfaction with Muality of Technology

'

14 SATISS .. Satisfaction with Value of Ribliography

rrf.kﬁ_"(i\,’ariahles 1 through 7 recorded by search analyst on data sheets.
Variables 8 through 15 indicated hy client on lIser Pvaluation

Miestionnaire,

*See Appendix A for complete list of satisfaction items and

construction of suhscales.
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TARLE II

~

Correlation Matrix, “eans and Standard Deviations
for Variables in Process Model Fxplaining
Overall Satisfaction with Service

X, AMTLRDTC:
SATIS6
Mean

. Std.Dev.

N = 148

.005

049 -.302

357 -.118

474 -.295

.296 ~-.032
.086 piD70
-.097
.no3
.103
.306

.095
465

117

151

:,006

.060

.433
530
iSii
.055

.079

[t Tt
P ]
- P
(7] [ ]

.038

46.2

1 26.3

621

\117 L0309

120 ~,n40

104 28.3
11 13.1

304

2.19 2.61
0.62 .32

* p <. 01
*pe.05 B
L3 .

P



Path Coefficients for Process Model Explaining Subscale Scores for

Satisfaction with Service

Path - - * Statistic Variable

1 SATIS2 SATIS3 SATISH SATISS SAT1S6

[

SATI

1. CONTACT-SYSTEM rz .03 -.01 -.23. .16 .06 .00
2. CONTACT-TURNARND r13 .00 03 .19 -.19 -.06 .05
3.  SYSTEM-TURNARND ra3 =.27A% S 208 01 - 32%% o 34R% . 0%k
a.
5.

ONCTIME-CONTACT ~ ~ pygy .20% 2% 28 20, 34%% 3G6RA_

' STRATIME-CONTACT P51 O 41K% 21 34K 40R% A7A%
6, CITPRINT-CNCTIME P4 ATAR 46RR a4% 6284 S6RR ATRA
7. CITPRINT-STRATIME P65 A5 L1421 03 - 14,
8. PRICE-CITPRINT © P76 L66%% 61%% 120 57AK S0AN  GpAR
9. AMILROTC-SYSTEM ~ * pg;  -.13  -.11  -.33 -4 -10
10.  AMTLRDTC-STRATIME Pgs : -.03  -.03
11, AMTLRDTC-CITPRINT Pgg ~ -15 A5, 02 .01 .05 . .14
12. SATIS-SYSTEM. Py .04 04 21 ,32% -.05 .09
13, SATIS-TURNARND - Pgs .03 - .05 - .08 .26 .09 .09
14, SATIS-CITPRINT Pog  --13 14 41% -01 .03 .18
15. SATIS-PRICE. = pgy  -.24%  -.22% -.39%-11 -,06 -.20%
16. SATIS-AMTLRDTC . pgg  -.08 .09  .43%% |11 _67%% _3gax

1
"

X
o

1]
foe
Lo
L]
.
=
[
(]
.
=]
B
L] [
oo
oo

N ‘M8 157 . 31 70 139 145 .
X ' '2.60  2.75  2.40 2.59 2,32 2.61
s .42 42 45 .37 .67 .32
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FIGURE 1. Information System Model
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-FIGNE 2. Path hualysis for Process Nodel Beplaining Client Satisfaction with Search Service
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