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A B S T R A C T

The goal of this study was to examine the relationships between usability and the searching
experience, and to uncover where an integrated cataloging and metadata system lay the usability
problems of its primary users, catalogers.  This study showed that the most important aspect of usability
in Connexion lay in the experience of information retrieval system. Also, it showed there are seventeen
usability problems to be improved in Connexion. Needless to say, it is most important to note that
usability is not an exclusive goal of such an integrated cataloging and metadata system. Other
goals such as quality of catalogs, and the reliability of its cataloging and metadata system are
equally its concern. This study also suggested more testing on diverse cataloging systems and specific
user groups, especially catalogers.
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1. Int roduct ion 

T he rap id growth and dissem i nat ion

of on l i ne infor mat ion re s ou rces, such

as the World Wide Web (Gray 1997), has

c aused the conc ept of met adata to me a n

d i f ferent things to different infor mat ion

c om mu n it ies. Fu n da ment a l ly, met adat a

is de s i g ned to supp ort int eract ion bet we en

an en d - u s er and an on l i ne ret r ieva l

s ys t em, prov iding users access to the

i n for mat ion in the sys t em by lab el i n g

its cont ents con s i s t ent ly re g a rd less of

t he for mat of the infor mat ion obj e ct .

I nt erest in met adata has inc re a s e d

s i g n i f ic a nt ly in the emerging digit a l

l ibrary cont ext since the ef fe ct ive

org a n i z at ion of net worked infor mat ion

cle a rly dep ends on the e f fe ct ive

ma nag ement, org a n i z at ion, and cont rol

of met adata (Bu r nett, Ng and Pa rk 1999). 

1.1 The Metadata 

A lt hough the term met adata emerg e d

a lon g s ide the rap id growth of the Int er net ,

t he fou n dat ion of the met adata conc ept

is simply “data ab out dat a”( Wen d ler

1999). Thus, cat a logs wh ich have for

c entu r ies led en d - u s ers to data in

t rad it ional library env i ron ments can be

c on s idered met adata. Met adata standa rd s

a re ways of structuring cont ent, and

this cont ent is held by and del ivered by

one or more carriers such as va r iou s

ma rkup la n g uages to MARC (Chap ma n

2002). Library cat a log is one form of

met adata, involving sp e c i f ic pro c e s s e s

utilizing tools like the Anglo - A mer ic a n

C at a loging Ru les and USMARC. 

For purposes of this study, met adat a

is op erat iona l ly def i ned as: data that

characterize source data, describe their

relationships, and support their discovery

and effective use( Bu r nett, Ng and Pa rk

1999). 

T he trad it ional library cat a log index

c a rd is a cla s s ic exa mple of met adat a ,

and a MARC (MAch i ne Readable Cat a lo g )

re c ord is the equ iva lent exa mple for

aut omated cat a loging workplac e s .

T he aut hor, tit le, DDC (Dewey Decima l

C la s s i f ic at ion), etc., are met adata element s

w ithin a cle a rly def i ned met adata scheme

( S h ab ajee 2002). Even if these element s

h ave different for mats of de sc r ipt ion ,

it is not difficu lt to ac c ept that each

of the elements is part of a la rg er

met adata sys t em. Cat a loging and met adat a

a re essent ial keys to the actua l i z at ion

of Digital Library con s t r uct ion. Cu r rent

d i g ital libra r ies may be understood as

very compl ic ated sys t ems involv i n g

va r ious tech n ical issues and tool s .

B e c ause of the compl ic ated natu re of

s uch libra r ies, ma ny tech n ical problem s
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h ave arisen from at t empts to join cont ra r y

d i g ital rep o s it or ies. The ef forts of

c omput er sc ience and infor mat ion

p rofe s s ionals to con duct usab i l ity testing

to imp rove va r ious int er faces and pro duct s

may eventua l ly cont r ibute to the

c on s t r uct ion of a suc c e s s ful Digit a l

L ibrary. 

1.2 Usability Testing 

T he eva luat ion of infor mat ion sys t em s

has been a widely discussed subj e ct

in the Infor mat ion Science (IS) lit eratu re .

No con s ensus has emerged, however ,

on the best means for conc eptua l i z i n g

and op erat ionalizing such eva luat ion s

( Ja nes 1994; Zmud and Boy nt on 1991).

Us ab i l ity testing has become a popu la r

means for eva luating the ef fe ct ivene s s

of infor mat ion sys t ems from the

u s er's poi nt of view. For several de c ade s

b efore usab i l ity testing app e a red, releva nc e

and user sat i s fact ion were the two mo s t

p rom i nent me a s u res for user - b a s e d

p er for ma nce eva luat ions of infor mat ion

s ys t ems (Gluck 1996). 

T he Int er nat ional Standa rd s

O rg a n i z at ion (ISO, DIS and 9241-11)

def i nes usab i l ity as the “ex t ent to wh ich

a pro duct can be used by sp e c i f ied go a l s

w ith ef fe ct iveness, ef f ic iency and

s at i s fact ion in a sp e c i f ied cont ext of

u s e”(p.10). As com mon sense wou ld

i n d ic ate, usab i l ity typic a l ly fo cu s e s

on how end users int eract with a cer t a i n

p ro duct or sys t em as they per form actua l

t a sks. With ro ots in comput er sc ienc e

and en g i ne ering, usab i l ity testing has

b e en appl ied most dire ct ly by re s e a rcher s

and pract it ioners seeking a user - c ent ere d

app ro ach in sys t em and pro duct de s i g n

( C a mpb ell 2001). This user - c ent ere d

app ro ach has been called ma ny na me s ,

s uch as user - c ent ered design, ergonom ic s ,

Hu ma n - C omput er Int eract ion (HC I ) ,

and hu man fact ors and usab i l it y

en g i ne ering. 

For purposes of this study, usab i l it y

testing is op erat iona l ly def i ned as: 

A method that tests how a user interacts

with a system. The participant is given

a list of pre-defined tasks to accomplish

using the system and asked to “t h i n k

out loud”about their thoughts, reactions

and feelings( C a mpb ell 2001). 

S i nce the sys t em and the end user

may be re g a rded as the two mo s t

i mp or t a nt fact ors in LIS re s e a rch ,

u s ab i l ity testing is an imp or t a nt

me a s u rement tool for eva luating an

i n for mat ion sys t em. 
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1.3 Issues in the Metadata
and Usability

A signific a nt amou nt of re s e a rch

i nvolving met adata has been con duct e d

s i nce 1997. A good deal of this re s e a rch

has fo cused on cro s swa l ks, fra meworks

and sup er met adata issues. In add it ion ,

i s s ues related to the pract it ioner ' s

use of met adata conc epts, the appl ic at ion

of met adata to emp i r ical stud ies, and

met adata and com merc ia l i z at ion of the

I nt er net have app e a red more fre quent ly

in met adata stud ies (Bu r nett and Lee

2000). 

A mong the ma ny met adata standa rd s ,

MARC is a trad it ional met adata structu re

t h at has been widely adopted by the

l ibrary com mu n ity. First int ro duc e d

in the 1960s for the exchange and

c om mu n ic at ion of bibl io g raph ic dat a ,

MARC has been ex p a n ded to fac i l it at e

t he com mu n ic at ion and exchange of

ma ny for mats of infor mat ion, such as

b o oks, sound re c ordings, and even World

Wide Web publ ic at ions. MARC fields and

s ub f ields contain va r ious types of

b ibl io g raph ic infor mat ion. It s

c omp rehen s ive sc ope and the ava i lab i l it y

of a wide range of met adata element s

h ave made MARC one of the mo s t

d i s t i n g u i shed fe atu res in the libra r y

env i ron ment. 

T he Dublin Core met adata element set

was the outc ome of a workshop sp on s ore d

by OCLC and the Nat ional Cent er for

S up erc omputing Appl ic at ions (NC SA) in

1995. Sub s e quent workshops have

ex t en ded the sc ope of the Dublin Core

ef fort. Dublin Core is int en ded to be a

b a s ic col le ct ion of met adata element s

- -a lingua fra nca for met adata (Milstead

and Feld man 1999). The Dublin Core

develop ment ef fort is still on goi n g

and is ex p e cted to cont i nue indef i n it ely. 

Us ab i l ity may be a col le ct ive term for

all asp e cts of an act iv it y’s per for ma nc e

t h at can be affe cted by the use of

t e ch nology (Whit e s ide, Ben nett and

Holt zblatt 1988). The indiv idual asp e ct s

a re known as usab i l ity fact ors or at t r ibut e s

and are eva luated toget her to me a s u re

a pro duct’s usab i l ity (Campb ell 2001). 

1.4 Usability Testing Design 

S i nce the ult i mate goal of this

s tudy is to eva luate the usab i l ity of a

cu r rent int e g rated cat a loging and

met adata ser v ices sys t em, it is ne c e s s a r y

to cla r i fy how the usab i l ity testing will

be exe cuted in this study. 

A nu mb er of stud ies have int ro duc e d

t he cre at ion and use of sp e c i f ic met adat a

s ys t ems, however, imp rovements to

met adata sys t ems can best be ach ieve d
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t h rough the con s i s t ent ma i nt ena nce of

t he sys t ems. In order to ma ke met adat a

s ys t ems ma x i ma l ly ef fe ct ive, infor mat ion

p rofe s s ionals must re s olve some key

que s t ions such as de c iding how much

is enough and how much is too much

in re g a rds to the met adata element

s t r uctu re (Gi l l i la n d - S wet land 1998).

T hey must also imp rove the usefu l ne s s

of the existing met adata sys t ems in

order to bet t er ser ve users. Us ab i l it y

testing may prov ide a dire ct ion for

t he cre at ion and ma i nt ena nce of met adat a

s ys t ems. Even though it may not be

p o s s ible to reveal the per fe ct met adat a

element structu re at this stage, usab i l it y

testing can prov ide a starting poi nt for

i mp rovement. 

This study uses three prom i nent fact or s

in usab i l ity testing: ef fe ct ivene s s ,

ef f ic iency, and user sat i s fact ion. 

• E f fe ct iveness in usab i l ity testing

lo oks at whet her users can ac c ompl i sh

t a sks complet ely and ac cu rat ely .

I n d ic at ors of ef fe ct iveness in this

s tudy include the qua l ity of solut ion s

ach ieved and nu mb er of er ror s

enc ou nt ered. 

• E f f ic iency in usab i l ity testing ana lyz e s

t he amou nt of re s ou rces used to

c omplete tasks ef fe ct ively. Indic at or s

of ef f ic iency of this study include

t a sk complet ion time and nu mb er

of keys t rokes. 

• S at i s fact ion deals with a user’s

at t itude towa rds the pro duct. It will

be me a s u red by a que s t ions that

t he re s e a rcher will prov ide at the

end of the session. 

T hese three prom i nent fact ors of

u s ab i l ity will be comp a red with the

s e a rching ex p er ience of users to see the

relat ion sh ip bet we en each fact or of

u s ab i l ity and each va r iable of search i n g

ex p er iences. Searching ex p er ience de a l s

w ith prev ious comput er ex p er ience of

t he partic ip a nts such as fa m i l ia r ity wit h

i n for mat ion ret r ieval sys t em, ex p er ienc e

of comput erized library cat a lo g s ,

ex p er ience of com merc ial on l i ne dat ab a s e s

and etc. In order to ex t ract app rop r iat e

va r iables for searching ex p er ienc e s ,

ma ny ot her existing que s t ion na i res are

exa m i ned. Aft er careful exa m i nat ion ,

a few va r iables are ex t racted wh ich are

releva nt with cat a lo g er’s da i ly work. In

this study, searching ex p er iences are

refer red a few fact ors such as the

ex p er ience of assisting users, ex p er ienc e

of comput erized dat abases, ex p er ienc e

of comput erized cat a logs and etc. 

C at a loging and met adata ser v ic e s

t rad it iona l ly enable cat a lo g ers or

i n for mat ion profe s s ionals to ret r ieve

app rop r iate re c ords prov iding infor mat ion

t hey need to cre ate cat a loging re c ord s
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to rep re s ent it ems in their own col le ct ion s .

A bet t er sys t em means easier access to

clear data that fac i l it ate ret r ieval of

i n for mat ion app rop r iate to the cre at ion

of the new re c ord. Thus, usefu l ness and

ease of use may be the primary fact or s

to eva luate re g a rd less of the det a i l s

of the sys t em.  

1.5 Study Goals and Pro b l e m
S t a t e m e n t s

T he purpose of this study is to exa m i ne

t he usab i l ity of a cu r rent ex i s t i n g

c at a loging and met adata ser v ices sys t em. 

S everal study obj e ct ives have been

e s t abl i shed:  

1. To gain ex p er ience in con duct i n g

u s ab i l ity testing on an int e g rat e d

c at a loging and met adata ser v ic e s

s ys t em. 

2. To fo s t er the search for knowle d g e

and understanding of int e g rat e d

c at a loging and met adata ser v ic e s

s ys t em. 

3. To comp a re va r ious me a s u res of

ef f ic iency, ef fe ct iveness and

s at i s fact ion ac ross several va r iat ion s

of an int e g rated cat a loging and

met adata ser v ices sys t em. 

4. To inve s t i g ate and eva luate the

u s ab i l ity issues of an int e g rat e d

c at a loging and met adata ser v ic e s

s ys t em. 

5. To det er m i ne how ef fe ct ively the

i nt e g rated cat a loging and met adat a

s er v ices work in terms of usab i l it y

i s s ues. 

This study also proposed to exa m i ne

whet her; 

1) E f fe ct iveness, ef f ic iency and

s at i s fact ion from this test are relat e d

to partic ip a nt s’b ack g round statu s

( e duc at ional status, search i n g

ex p er ience etc.); 

2) O verall usab i l ity from this study

is related to partic ip a nt s’b ack g rou n d

s t atus (educ at ional status, search i n g

ex p er ience, etc.); 

3) T here are com mon fe atu res in

t he sys t em that cause difficu lt ie s

in users searching. 

1.6 Significance and
Limitations of the
Re s e a rch Design 

I n for mat ion sys t ems, re g a rd less of

whom or wh at they ser ve, must re c onc i le

p er for ma nce with the needs of user s .

For several de c ades, infor mat ion

p rofe s s ionals have sou g ht to ach ieve

this goal by seeking ways to bet t er

s at i s fy their users. This study can

add to a de ep er understanding of the

c onc ept and role of met adata as it relat e s
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to the trad it ional conc ept and pract ic e

of cat a loging. This study is limited to

eva luating an int e g rated cat a loging and

met adata ser v ices sys t em, and is also

l i m ited to assessing on ly those comp onent s

t h at the Con nex ion sys t em per m it s .

T herefore, it will not be possible to

add ress the usab i l ity issues of ot her

s t a n da rds and sys t ems, or the role of

d i f ferent comp onents in detail. Fu r t her ,

this study is limited to eva luating thre e

u s ab i l ity fact ors: ef fe ct iveness, ef f ic iency ,

and user sat i s fact ion. Other fact ors such

as sys t em per for ma nce, cost, etc. are

b eyond the sc ope of the study.  

2 Rev iew of the Relat ed
L it eratu re

2.1 The Function of
Metadata in the Libra r y
E n v i ronment 

Met adata contains the ch a ract er i s t ic s

of and relat ion sh ips within sou rce dat a ,

a l lowing infor mat ion seekers to obt a i n

c oncise infor mat ion ab out sou rce dat a

t h at may not be re c orded in the sou rc e

it s elf due to its natu re (Desai 1990). The

natu re of met adata has been an int en s ely

deb ated issue in the infor mat ion

c om mu n it ies. According to Desai (1997),

met adata shou ld me et severa l

re qu i rements if it is to be con s idere d

u s eful in the library and infor mat ion

f ield. For exa mple, met adata shou ld

s er ve as an instrument for de sc r ib i n g

t he sema nt ic cont ent of a re s ou rc e ,

for supp orting ret r ieval by cont ent, and

for ex p ressing sema nt ic dep en denc ie s

t h at are inherent in a col le ct ion of

obj e cts. While the Web prov ides a

c onven ient venue for publ i shing and

d i s s em i nating infor mat ion, it lacks a

me chanism for ne got iating a publ icly

sh a red ag re ement ab out the me a n i n g

of fu n da mental infor mat ion (Bra s et hv i k

1998). For any met adata scheme ,

i n for mat ion profe s s ionals must de c ide

wh ich at t r ibutes to use, wh at each

at t r ibute means, and how it is to be

i n s t a nt iated and used. Just as with any

k nowledge rep re s ent at ion scheme, a

met adata scheme is subj e ct to the

u s er’s perc eived conc eptua l i z at ion of the

domain to wh ich the met adata stat ement s

refer (Gr ub er 1995). A c c ording to

Wen d ler ( Wen d ler 1999), cat a lo g i n g

can be con s idered met adata but not

all met adata can be con s idered cat a lo g i n g .

In add it ion, Wen d ler noted that ma ny

ch a ract er i s t ics of ele ct ron ic re s ou rc e s

ma ke them hard to de sc r ibe, such as

va r iab i l ity of pre s ent at ion, unfa m i l ia r

form of issua nce, ill-def i ned relat ion sh ip s
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to mat er ials in ot her forms, mut ab i l it y ,

mob i l ity, and ab s ence of phys ical re c eipt .

D i sp a rate types of re s ou rces, then, mu s t

be assembled in a coherent infor mat ion

env i ron ment. Fu r t her, wh i le simpler

met adata for mats like Dublin Core have

b e en developed cat a lo g ers shou ld be

able to understand how met adat a

s t a n da rds can be exe cuted in libra r ie s

in order to en r ich the library's ser v ices. 

2.2 Information Overload on
the Web and the Need
for Metadata Standard s

T he dra mat ic growth of ele ct ron ic

i n for mat ion re s ou rces has proven to be

a tremen dous ch a l lenge to ef fe ct ive

access. First, the sc ope and qua nt ity of

i n for mat ion is inc reasing because more

i n for mat ion is generated in digital for m

or “b orn digit a l .”In add it ion, institut ion s

and ag enc ies are digitizing ex i s t i n g

a na log forms of re s ou rces. Publ i sh i n g

this infor mat ion ele ct ron ic a l ly is

more cost-ef fe ct ive, and can pot ent ia l ly

p rov ide imp roved access for cit i z en s

( Mu l len 2001). As Thor nely (Thor nely

1998) arg ued, the Int er net needs to have

a standa rdized way of de sc r ibing re s ou rc e s

to en h a nce the process of re s ou rc e

d i sc overy, thus, we find the re - emerg enc e

of an old conc ept of cat a loging in the

new cyb er era - met adata. Accord i n g

to Demp s ey and He ery (Demp s ey and

He ery), it is inev it able that diver s e

app ro aches to met adata study will

c ont i nue and new for mats will be cre at e d

to fit new user com mu n it ies and ma rket

opp or tu n it ies. 

Met adata involves ma ny hu n d re d s

of different ch a ract er i s t ics for bibl io g raph ic

c at a loging and related disc ipl i nes. Of

t hese and hu n d reds of ot her de sc r ipt ive

met adata, however, just a few

ch a ract er i s t ics are almost always per t i nent

to all infor mat ion re s ou rces, such as

t it le, aut hor, subj e ct, date, and plac e .

T hese few ch a ract er i s t ics are used

t rad it iona l ly for the cit at ions of books

and are the same ch a ract er i s t ics now

found in met adata on the World Wide

Web. The use of these basic ch a ract er i s t ic s

in a Web-based met adata sys t em prov ide s

a fou n dat ion for com mon search i n g

of the met adata re g a rd less of the types

and for mats of the infor mat ion bei n g

s ou g ht. Met adata schemes have the

p ot ent ial to more pre c i s ely org a n i z e

ele ct ron ic infor mat ion, and can prot e ct

t he ow ner sh ip of infor mat ion. Given the

longstanding use of met adata in basic

l ibrary cat a loging, it stands to re a s on

t h at libra r ians need to be me a n i n g fu l ly

i nvolved in this grou n dbreaking ef fort. 
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2.3 Further Re s e a rch on
Metadata 

R e s e a rchers have ident i f ied two

d i re ct ions for fu r t her study, both of

wh ich involve the cre at ion of met adat a

s ys t ems for ele ct ron ic do cu ment s .

T he first app ro ach is to embed the

met adata de sc r ipt ions into the <HEA D >

p or t ion of an HTML do cu ment using

t he META tags. This is the easie s t

met hod for conveying the met adat a

i n for mat ion to the user. Weib el (1997)

noted that this tech n ique has severa l

adva nt ages. No add it ional sys t em mu s t

be in place to use it, and because the

met adata is int e g ral to the re s ou rc e

it can be harvested by Web index i n g

ag ents. A second met hod for using

met adata to organize ele ct ron ic re s ou rc e s

i nvolves cre ating a dat abase to col le ct

and ma nage met adata re c ords. In this

case, the met adata is not emb e dde d

in the re s ou rce it s elf, but is generat e d

by the do cu ment ow ners and store d

s ep a rat ely from the re s ou rce it de sc r ib e s

in a Web dat abase sys t em. Anot her

p romising area for re s e a rch conc er n s

i nt erop erab i l ity. Over five years ago ,

Ten na nt (Ten na nt 1997) stud ie d

i nt erop erab i l ity, or the cap ac ity of a

u s er to tre at mu lt iple digital libra r y

c ol le ct ions as one. Ten na nt bel ieved that

i nt erop erab i l ity was the key ch a l len g e

facing digital libra r ies. Ten na nt (Ten na nt

2000) re c ent ly wrote of an ef fort to

e s t abl i sh int erop erab i l ity, the Open

A rch ives, an init iat ive aiming to sp e c i fy

t he met hods by wh ich several va r iou s

i n d iv idual arch ives can int erop erat e .

A c c ording to his prev ious article, he

suggested that such int erop erab i l ity can

be ach ieved by sp e c i fying: a) a prot o c ol

for gat hering or “h a r ve s t i n g”met adat a

from partic ip ating arch ives; b) a crit er ia

to sele ct ively harvest met adata; and

c) a com mon met adata for mat for arch ive s

to use in re sp onding to harve s t i n g

re quests (Ten na nt 2000). In his book ,

B er ners-Lee (Ber ners-Lee 1999) de sc r ib e d

his not ion of a Web popu lated with rich

met adata that is mach i ne - re adable ,

s ema nt ic a l ly flex ible, and der ived from

trusted sou rces. In a related vei n ,

Me dei ros (Me dei ros 2000) arg ued that

a trusted, structu red me chanism is

ne e ded in order to parse cont ex t

relat ion sh ips ac ross all sema nt ic schemes. 

O ne alt er nat ive to a single sys t em

c ontaining both Dublin Core and MARC

was CORC, an OCLC re s e a rch proj e ct

de s i g ned to prov ide coop erat ive cat a lo g i n g

of ele ct ron ic re s ou rces using a va r iet y

of met adata standa rds. Us ers of

C ORC cou ld choose to view re c ords in

eit her the Dublin Core or the MARC
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for mat. At the Met adata Pre c on ferenc e

in 2000, Weib el (Weib el and Ko ch 2000)

p re d icted that CORC wou ld become the

prism sys t em for the Int er net. Ma lone

noted, however, that the re qu i rement

t h at partic ip ating libra r ies devote the

e qu iva lent of a half-time staff per s on

to the proj e ct might prevent sma l ler

l ibra r ies from joining (Weib el and Ko ch ,

2000). 

A c c ording to He ery and her col le ag ue s

( He ery, Powell and Day 1998),

i nt erop erab i l ity can exist at a nu mb er

of levels. From the user’s poi nt of view ,

i nt erop erab i l ity can be more or le s s

ef fe ct ive dep ending on how clo s ely

t he va r ious ser v ices are int e g rated in

re g a rd to sema nt ics, query la n g uag e ,

i n dexing, and ma nag ement of re s u lt s

( He ery, Powell and Day 1998). Demp s ey

and He ery (Demp s ey and He ery 1998)

h ave noted that, met adata will assist

i n d iv iduals to more ef fe ct ively use ex i s t i n g

re s ou rces and prove to be essent ia l

for ef fe ct ive sys t emat ic use of re s ou rc e s .

From Demp s ey's poi nt of view, met adat a

must not merely be con s idered a tool

for the org a n i z at ion of Int er net

i n for mat ion, but a form of knowle d g e

t h at allows aut omated as well as hu ma n

u s ers to beh ave int el l i g ent ly .

2.4 Usability 

With the unp a ra l leled access to

i n for mat ion made possible by the World

Wide Web, library and infor mat ion

p rofe s s ionals now have a vast new

i n for mat ion env i ron ment with wh ich to

s upp ort users. In add it ion to de a l i n g

w ith print mat er ials, library work has

c ome to include digitizing sp e c ia l

c ol le ct ions, jou r nals, and data sets as

well as cre ating and ma naging on l i ne

publ ic access cat a logs (OPACS) and World

Wide Web (WWW) sites. As Web ser v ic e s

and cont ent inc rease, the complex ity of

t he infor mat ion opt ions that must be

digested and nav i g ated by the user also

i nc reases (Pa l mquist 2001). Yet de sp it e

t he ex plo s ion of infor mat ion tech nolo g y

and the growing dep en dence on comput er s

t h rou g hout the world, it was not so lon g

ago that libra r ies began to devote ser iou s

at t ent ion and phys ical re s ou rces to the

c re at ion of Web sites (Bat t le s on ,

B o oth and Wei nt rop 2001). Awa re

t h at the user is one of the most imp or t a nt

fact ors in the library and infor mat ion

sc ience env i ron ment, infor mat ion

sp e c ialists have made a gre at ef for t

to cre ate easily usable Web - b a s e d

i nt er faces and ef fe ct ive sys t ems for

c om mu n ic ating with users. One of

t he best ways to det er m i ne how well an
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i n for mat ion sys t em per forms is to

me a s u re its usab i l ity. In infor mat ion

sc iences re s e a rch, usab i l ity refers to

t he ex t ent to wh ich a user can ne got iat e

a pro duct or sys t em qu ick ly and

e a s i ly in order to complete the tasks

g iven to him or her. Accord i n g ly, the

c onc ept of usab i l ity emphasizes the

u s er's understanding of wh at he or she

wa nts and needs to ach ieve (Veldof ,

P rasse and Mills 1999). As the fe atu re s

and fu nct ions of pro ducts that we use

at home and in our workplaces become

ever more complex, the not ion of usab i l it y

b e c omes inc re a s i n g ly releva nt. Ab ove

all, pro duct de s i g ners must con s ider the

needs and limit at ions of users. Other w i s e

p ro ducts cre ated with the int ent ion of

del ivering some benef it can end up bei n g

more trouble than they are worth. Us er s

a re becoming more soph i s t ic ated wit h

re sp e ct to their ex p e ct at ions ab out

p ro duct per for ma nce. These ex p e ct at ion s

i nclude ideas ab out a pro duct’s de s i re d

u s ab i l ity (Landauer 1995). With the

g rowth of the Int er net, the usab i l ity of

web s ites has become an inc re a s i n g ly

i mp or t a nt area of re s e a rch as well. In

t he words of Pa l mquist (Pa l mquist 2001),

" Us ab i l ity is not a new idea, but it s

appl ic at ion to the Web is relat ively new "

(p.124). 

Us ab i l ity is one of the fo cuses of

t he Hu ma n - C omput er Int eract ion (HC I )

f ield as well. As the na me suggests,

in Hu ma n - C omput er Int eract ion stud ie s ,

u s ab i l ity refers to br idging the gap

b et we en the comput er's cap ab i l it ies and

its use by an actual indiv idual. The

not ion of usab i l ity is the primary conc er n

of a gre at nu mb er of books, article s ,

web s ites, con ferences, and con s u lt a nt s .

Us ab i l ity is also the fo cus of a cla s s

of ergonom ics called user - c ent ere d

design (UCD), or, in the realm of

c omput ers, hu ma n - c omput er int eract ion

( HCI). In order for these sys t ems to

work well, users must be able to employ

t hem ef fe ct ively. The perc eived usab i l it y

of a sys t em dep ends on a nu mb er of

fact ors, including how well the

fu nct iona l ity fits user needs, how

well the appl ic at ion fits the user’s task

flow, and how well the re act ion of the

appl ic at ion fits user ex p e ct at ions. 

Within Hu ma n - C omput er Int eract ion

( HCI) circles, where user - c ent ered de s i g n

has been around for more than 20 ye a r s ,

t he full meaning of usab i l ity ex t en d s

b eyond a sit e’s intu it ive virtues. In

his tech n ical writings ab out usab i l it y ,

Niel s en (Niel s en 1993) prov ides one of

t he most complete def i n it ions arou n d ,

ident i fying five at t r ibutes of a usable

i nt er face: 

1) easy to learn; 
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2) ef f ic ient to use; 

3) easy to rememb er; 

4) causes few er rors; and 

5) ple a s a nt to use. (p.281) 

S e en from an HCI per sp e ct ive, however ,

t he not ion of usab i l ity has a me a n i n g

ot her than “u s er - fr ien d l i ne s s .”Us ab i l it y

is ro oted in cognit ive sc ience - the study

of how people perc eive and pro c e s s

i n for mat ion through learning, the

use of memory, and at t ent ion (He ad

1999). Us ab i l ity ex p erts like Niel s en, on

t he ot her hand, tend towa rd simpler

c at e gor i z at ions of user differenc e s .

A c c ording to Niel s en (Niel s en 1995),

s i mpler, less cognit ively or iented cat e gor ie s

can be more easily ident i f ied and still

ac c ou nt for a fa i rly la rge de g ree of

p er for ma nce va r ia nce even if a va r iet y

of fact ors may affe ct a user’s per for ma nce. 

2.5 Usability Testing and
L i b rary and Information
Science 

With the pre dom i na nce of infor mat ion

t e ch nology (e.g. tools, gad g ets, hardwa re ,

s oft wa re, and pro g ram appl ic at ion s )

in the library and infor mat ion

env i ron ment, infor mat ion profe s s iona l s

h ave begun to turn more to the eva luat ion

of sys t ems using usab i l ity testing.

B e c ause usab i l ity fo cuses on the

u s ers and an understanding of wh at

t hey wa nt and need to ac c ompl i sh when

t hey use the pro duct, usab i l ity simply

means that the people who use a pro duct

can complete their tasks qu ick ly and

e a s i ly (Oula nov and Paja r i l lo 2001; Veldof ,

P rasse and Mills 1999). 

Ma ny stud ies of usab i l ity in the libra r y

and infor mat ion env i ron ment have

fo cused on en d - u s er beh av ior in

aut omated sys t ems, on l i ne cat a lo g s ,

net worked dat abases, and CD-ROM s

( B org man 1996; Hert 1996; Nahl and

Tenopir 1996). The overall fo cus of the s e

s tud ies has been the ease with wh ich

u s ers are able to employ the tools at

t heir disposal, and in wh at ways libra r y

s ys t ems can be imp roved to help

u s ers bet t er ach ieve their aims. Other

related usab i l ity stud ies have exa m i ne d

Web usab i l ity and user - c omput er

i nt er faces. The LIS lit eratu re also cont a i n s

s tud ies in wh ich usab i l ity testing met ho d s

h ave been employed to assess user s .

This re s e a rch has de a lt with user fact or s

s uch as the hu man cognit ive process in

i n for mat ion seeking in the libra r y

and infor mat ion env i ron ment. 

D e sp ite the relat ively long histor y

of studying and re sp onding to user

b eh av ior through en d - u s er stud ies, the

relat ive lack of lit eratu re on the top ic

reveals that libra r ies are on ly beginning



to apply usab i l ity testing to their web s it e s .

S everal stud ies have exa m i ned the

use of library web s ites in order to ex plore

u s ab i l ity issues in the library and

i n for mat ion field. Elia s en, Mc K i n s t r y ,

and Fra s er (Elia s en, McKinstry and

Fra s er 1997) tested student s’ab i l it y

to nav i g ate on l i ne menus and cor re ct ly

s ele ct dat abases from the library homep ag e

at the Un iver s ity of Wa sh i n g t on. 

Within the last de c ade, re s e a rcher s

in library and infor mat ion sc ienc e s ,

as well as ot her areas, have sou g ht to

adopt a user - c ent ered app ro ach to

t he inve s t i g at ion of infor mat ion seek i n g

b eh av iors and the develop ment of bet t er

i n for mat ion tools (Dervin and Ni la n

1986). Hjorland and Albre cht s en (Hjorla n d

and Albre cht s en 1995) and Albre cht s en

( A lbre cht s en 1993), for exa mple, fo cu s e d

on the need for a user - c ent ered app ro ach

to the develop ment of rep re s ent at iona l

s t r uctu res. They arg ued that the

develop ment of ef fe ct ive org a n i z at iona l

t o ols (such as indexes and the s au r i )

dep ends up on an ana lysis of la n g uag e

u s age within a particu lar disc ou r s e

c om mu n ity or knowledge domain. A

l ibrary web s ite, then, might be con s idere d

a complex appl ic at ion int e g rating ac c e s s

to and int eract ion bet we en a diverse set

of infor mat ion pro ducts and ser v ic e s

and va r ious user groups. Us ab i l ity testing

rep re s ents a means to en s u re that

t he sat i s fact ion of the user in the libra r y

s etting can be ach ieved. 

2.6 Issues for Further
Re s e a rch on Usability
Testing 

A lt hough stud ies of met adata and

u s ab i l ity testing do exist, re s e a rcher s

need to cont i nue to add ress relat e d

i s s ues for fu r t her the oret ical and appl ie d

develop ment in both of these are a s .

In the words of Spool (Spool 1997),“T he

Web is a whole new ball-game, and we’

re still learning how to play. We don’t

k now how to design for finding

i n for mat ion”(p.12). Veldof (Veldof, Pra s s e

and Mills 1999) has arg ued that the

on going appl ic at ion of usab i l ity testing

in libra r ies is one way to en s u re the

develop ment of ele ct ron ic ser v ices and

re s ou rces "ch au f feu red" by the user .

Veldof's discu s s ion was of fered in the

hope that LIS (Library and I n for mat ion

S c iences) facu lty con s idering the pro sp e ct

of developing usab i l ity courses or mo du le s

will find this infor mat ion useful in

fu r t hering their ef forts. As the LIS field

c ont i nues to imp rove an under s t a n d i n g

of Web-based del ivery of infor mat ion

s er v ices and re s ou rces, the ef fort to

p rov ide some de g ree of user testing can
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p ro duce bet t er Web - design ef fort. This

cle a rly has been a high prior ity for ma ny

in the e-com merce and for - p rof it bu s i ne s s

c om mu n ity for a wh i le. In the nonp rof it

s e ct or as well, such as in libra r ies as

well, the Web has given real me a n i n g

to the imp or t a nce of applying user -

c ent ered design pract ice. 

T he Web cer t a i n ly prov ides a va luable

c om mu n ic at ion ch a n nel bet we en the

u s er and LIS profe s s ionals who seek to

s er ve the user’s infor mat ion needs from

b eyond the phys ical env i ron ment of the

l ibrary or infor mat ion cent er. Web sit e s

h ave become an int e g ral part of the

i n for mat ion access mission of ac adem ic

l ibra r ies. It is ch a l lenging to develop

a usable and ef fe ct ive site as well as

ma i ntain and re design that site to me et

t he con s t a nt ly changing needs of the

u s er. Us ab i l ity testing is very app rop r iat e

for this task since it not on ly ident i f ie s

u s er - i nt er face problems, but also suggests

ways for at t acking those problem s .

As Bat t le s on (2001) arg ued, the imp or t a nc e

and appl ic ab i l ity of usab i l ity testing

to library web s ites cannot be under s t at e d .

W het her through simple insp e ct ion ,

i nquiry, or for mal usab i l ity testing,

l ibra r ies can employ usab i l ity testing

met hods to inform and eva luate de s i g n

changes, esp e c ia l ly as libra r ians strive

to me et the inc reasing infor mat ion

demands of users. 

Us ab i l ity testing can le ad library and

i n for mat ion sc ience profe s s ionals to

b et t er understand the user and ma ke

c ont r ibut ions as de s i g ners or tra i ner s

for nonp rof it infor mat ion ser v ices or

for - p rof it infor mat ion pro duct develop er s

( Pa l mquist 2001). Fu r t her, usab i l it y

testing can be appl ied as an inex p en s ive

means for assessing imp or t a nt libra r y

s ys t ems and pro ducts, and the re s u lt s

can lend cre d ib i l ity to the cre at ion or

up dating of more user - fr ien d ly libra r y

OPACs, web s ites, and the like (Wa lbr id g e

2000). Us ab i l ity testing shou ld be appl ie d

to all the ma ny fac ets of the library and

i n for mat ion env i ron ment because of this

very premise. If barriers to ef fe ct ive

i n for mat ion seeking are cont i nuou sly

c on fronted and overc ome, then infor mat ion

p rofe s s ionals can fe el sat i s f ied that they

a re doing their jobs.  

3. Data Col le ct ion and
A n a lysis Met hod s

T he overa rching goal of this study

is to ex plore usab i l ity issues and problem s

related to int e g rated cat a loging and

met adata ser v ices. 

Us ab i l ity testing is establ i shed as a

c omp ounding of a va r iety of met ho d s

2 0 4 情報管理學會誌 第2 4卷 第4號 2 0 0 7



and tech n iques. Because met hods of

data col le ct ion and ana lysis shou ld be

c or related in order to answer re s e a rch

que s t ions, re s e a rchers ag ree that the

ideal app ro ach is a comb i nat ion of

qua nt it at ive and qua l it at ive met hods. 

3.1 The System under Study:
OC LC Connexion 

C on nex ion is a pro duct ion sys t em that

was developed by OCLC to prov ide ac c e s s

to cat a loging re c ords through World C at ,

t he world’s la rgest on l i ne union cat a lo g

and bibl io g raph ic dat abase. Libra r ie s

use Con nex ion to cre ate and edit qua l it y

b ibl io g raph ic and aut hor ity re c ord s ,

wh ich help users find the mat er ials they

need more qu ick ly. Con nex ion fac i l it at e s

sharing of re c ords with the ent i re OC L C

c o op erat ive, wh ich benef its libra r ie s

worldw ide (ht tp : / / w w w . o clc . org /

c on nex ion/). Con nex ion comb i nes the

most useful fe atu res of OC L C’s web

brows er-based sys t em. OCLC Con nex ion

is based on CORC, Cat E x p ress, Cat Me ,

and Pa s sp ort, and the knowledge that

OCLC has gained from working wit h

u s ers over ma ny years. Con nex ion also

aut omates input of data, and aligns

re c ords with the aut hor it at ive World C at

dat abase. First released in Ju ly 2002,

C on nex ion prov ides general cat a lo g i n g

fu nct iona l ity for all types of libra r y

mat er ials (Lindlan and Mering 2002).

C on nex ion refle cts OC L C’s int ent ion to

t a ke the best fe atu res of each of the

a forement ioned tools and int e g rate them

i nto the new cat a loging ser v ice. Accord i n g

to OCLC, Con nex ion is OCLC's flag sh ip

c at a loging ser v ice, a power ful, flex ible

s u ite of tools with bu i lt-in access to

World C at, the world's la rgest bibl io g raph ic

dat abase. The Con nex ion prov ides severa l

me chanisms for getting in; the ma i n

menu composed of five different search

opt ions with a few sub cat e gor ies (see

< F i g u re 3.1>). Such a va r iety of opt ion s

is help ful when ob s erving user s’d iver s e

i nt eract ions with the sys t em. 

T he purpose of the Con nex ion sys t em

is to prov ide an int e g rated cat a lo g i n g

s er v ice to its memb ers. Thus, the prima r y

u s ers are cat a loging ex p erts who cat a lo g

mat er ials on a da i ly basis. Therefore, it

wou ld be fair to state that Con nex ion’s
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rep re s ent at ive users are ma i n ly tho s e

who work in general area of cat a lo g i n g ,

i ncluding facu lty teaching cat a lo g i n g

classes, cat a lo g ers, and tech n ical ser v ic e s

l ibra r ians. 

3.2 Data Collection 

A thou g ht provoking que s t ion in

u s ab i l ity testing is: What nu mb er of

s ubj e cts will be suffic ient for this study ?

G enera l ly, it is assumed that the major

adva nt age of usab i l ity testing is that

very few test subj e cts are actua l ly

re qu i red. According to Niel s en (Niel s en

1989, 1993) app rox i mat ely five subj e ct s

may unc over rou g h ly 90% of the

g lobal usab i l ity problems inherent in

a ny design. However, the “p rop er”nu mb er

of re qu i red test subj e cts for establ i sh i n g

a minimum level of stat i s t ical con f idenc e

in usab i l ity testing is oft en a sou rc e

of cont roversy. 

In the Ta l lahassee area, where

t here are app rox i mat ely 12-15 cat a lo g i n g

ex p erts in the field, and this re s e a rch

re c r u ited 10 of them for the test.

Pa r t ic ip a nts were re c r u ited throu g hout

t he Ta l lahassee are by let t er. The

i nv it at ion let t ers were sent to all

local cat a loging related sect ors. A $10.00

honora r ium was of fered for partic ip at ion .

All of the subj e cts partic ip ated on a

volu ntary basis. 

A total of 10 cat a loging ex p er t s

p a r t ic ip ated in the study, 6 women and

4 men. Most of the partic ip a nts know

how to use com merc ial on l i ne dat ab a s e s

s uch as Dia log or FirstSearch even if

t hey do not use them in a da i ly basis.

O n ly one partic ip a nt had never used

OCLC Pa s sp ort or Con nex ion. However ,

it tu r ned out from the test that mo s t

of them have used Pa s sp ort or ot her

p ro ducts of OCLC rat her than Con nex ion. 

T he pre - s e a rch que s t ion na i re gat here d

i n for mat ion ab out the partic ip a nt s’

c omputing and searching ex p er ienc e .

T heir searching ex p er ience with different

i n for mat ion sys t ems ranged from 1 to

7 (1 = Never; 2 = Once a year; 3 =

Q ua r t erly; 4 = Once a month; 5 =

O nce a we ek; 6 = 2 to 3 time a we ek ;

7 = Daily) with a mean of 6.10 (S D= . 5 9 1 6 1 ) .

In detail, the partic ip a nts de cla red that

t hey had the most ex p er ience with Search

E n g i nes (M= 6.80, S D=.422), Comput er i z e d

L ibrary Cat a logs (M= 6.80, S D= .632),

OCLC Pa s sp ort or Con nex ion (M= 5.60,

S D= 2.271), and had the least ex p er ienc e

in Com merc ial on l i ne dat abases (M=

5.20, S D=1.317), in that order. It is of

p a r t icu lar va lue to note that mo s t

p a r t ic ip a nts have ex p er ienced a va r iet y

of dat abases and infor mat ion ret r ieva l

s ys t ems and they rated them s elves as
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b et t er than int er me d iate users. 

T here were four phases for the test:

p retest phase, int ro duct ion, testing

phase, and debr iefing phase. All the

s e s s ions were vide ot aped with the

p a r t ic ip a nt s’c on s ent. The ent i re test

for each partic ip a nt took ab out an hou r

in general. 

3.2.1 Ta sks 

T wo imp or t a nt things were con s idere d

in the design of these search i n g

t a sks. First, the tasks shou ld refle ct

t he user s’real infor mat ion needs in

t heir workplaces. Second, the type of

t he tasks was con s idered. For this

re s e a rch, Spool’s task types were adapt e d

to cre ate four tasks as well as carefu l

rev iew of cat a lo g er’s da i ly work .

A set of four tasks was cre ated (See

< Table 3.2>) based on these two

c on s iderat ions. Ta sks 1 and 2 were jud g e d

to be simple fact-finding que s t ions and

t a sks 3 and 4 were con s idered as the

que s t ions asking a comp a r i s on and

j ud g ment from the users. Ta sks 1 and

2 were to find a book re c ord using

t he infor mat ion prov ided by the que s t ion .

For tasks 3 and 4, the partic ip a nts were

ex p e cted to find a few re c ords wh ich

wou ld help in cre ating a cat a lo g

re c ord related to the top ic and to

ma ke a jud g ment from the re c ords they

found. In add it ion to the con s iderat ion

of the task types, Ta sk 3 also include d

s e a rching different for mat of met adat a ,

in this case on l i ne re s ou rces. 
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3.3 I n t roduction to the Data
A n a l y s i s

< Table 3.3> contains data col le ct ion ,

met hods of data ana lysis, and a re s u lt

p re s ent at ion for each re s e a rch que s t ion .

C ont ent Ana lysis and Cla s s i f ic at ion

met hod is used to ana lyze the qua l it at ive

data gat hered from vide ot aped re c ord s ,

re c orded think-aloud rema rks, and

v ide ot aped logs of the partic ip a nt s’

i nt eract ion with the sys t em. 

4. Data Analysis and
R e s u lts 

4.1 Overview of Collected
Data 

A c cu racy and nu mb er of er rors are

eva luated to me a s u re ef fe ct ivene s s .

Pa r t ic ip a nts who sp ent more time in

one setting ten ded to get bet t er ac cu racy

rates and partic ip a nts who thou g ht they

were more fa m i l iar with an infor mat ion

ret r ieval sys t em made fewer er ror s

during this re s e a rch. 

E f f ic iency was me a s u red by eva luat i n g

c omplet ion time and the nu mb er of

keys t rokes used in this test by each

p a r t ic ip a nt. Pa r t ic ip a nts who thou g ht

t hey were fa m i l iar with infor mat ion

ret r ieval sys t ems in general ten ded to
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use less time and fewer keys t rokes to

c omplete their tasks. 

T he sat i s fact ion me a s u res include d

p a r t ic ip a nts ex it int er v iew re sp on s e s

as rep orted on a 1 to 9 Likert Scale .

O n ly one ex p er ience that of work i n g

w ith comput erized library cat a logs, had

s i g n i f ic a nt relat ion sh ips with easy of

use and under s t a n dab i l ity, but it did

not seem to affe ct overall sat i s fact ion. 

A mong the three main cat e gor ie s ,

ef fe ct iveness and ef f ic iency seem to

h ave been related in some ways but the

s at i s fact ion me a s u re were not dep en dent

w ith eit her ef fe ct iveness or ef f ic iency .

C c or relat ion mat r ices were prov ided for

u s ab i l ity in searching different met adat a

for mats. 

A cont ent ana lysis was per for me d

a ft er ident i f ic at ion and cla s s i f ic at ion

of usab i l ity problems, and the re s u lt s

were pre s ented. Sevent e en coded usab i l it y

p roblems were div ided into six

cla s s i f ic at ions, wh ich were in tu r n

p re s ented and ana lyzed. 

4.2 E ffectiveness, Eff i c i e n c y
and Satisfaction 

In order to see the relat ion sh ips bet we en

t he three me a s u res, anot her Pe a r s on’

s cor relat ion ana lysis was con duct e d .

As pre s ented in <Tables 4.7> throu g h

< Table 4.9>, on ly ef fe ct iveness and

ef f ic iency show in bet we en cor relat ion s .
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However, ac cu racy is indep en dent from

all ot her fact ors. Among three me a s u re s

s uch as ef fe ct iveness, ef f ic iency and

s at i s fact ion, the sat i s fact ion me a s u re

appears to be indep en dent from ot her s ,

wh ich means sat i s fact ion is not relat e d

to any ef fe ct iveness or ef f ic iency fact ors. 

4.3 Identification and
Classification of Usability
P roblems 

From the comb i ned logs, the

p a r t ic ip a nt s’p erc ept ions of usab i l it y

p roblems were coded. Coding rules were

s et prior to coding. Problems caused by

a simple mistaken cl ick or typing er ror ,

etc. were not included in the coding.

T he code covered on ly problems that

re s u lted from some fe atu re or fu nct ion

of Con nex ion it s elf. For exa mple, one

of the partic ip a nts was trying to use

t he “Pat h f i n der”opt ion rat her than the

“S e a rch”opt ion for Ta sk 1. She was not

c on sc ious of her mistake because the

opt ion was set to “Pat h f i n der .”T h at

m i s t a ke was caused by a cl ick i n g

er ror during her ex plorat ion of the

i nt er face at the beginning. She said

“wh at am I doi n g ?…it lo oks so different

from wh at I wa nt to do”…(and lo ok i n g

at the re s e a rcher and she said) “I did n’

t mean to…I thou g ht I was under the

S e a rch opt ion .”This kind of problem is

el i m i nated from usab i l ity problem coding.

From the comb i ned logs and the ex it

i nt er v iew data, a total of 172 usab i l it y

p roblems were found. Among them ,

17 unique usab i l ity problems were

ident i f ied. Fol lowing ident i f ic at ion, the

u s ab i l ity problems were cla s s i f ie d

w ith reference to several areas of

C on nex ion fe atu res, in order to summa r i z e

overall usab i l ity problems. 

More problems were found in Ta sk

1(n=38) and Ta sk 3(n=37), as comp a re d

to Ta sk 4(n=26) and Ta sk 2(n=14).

T he usab i l ity problems found in Ta sk

2 are mo s t ly dupl ic ated in Ta sk 1

s i nce the tasks are very similar in type. 

T he top six most fre quent ly fou n d

u s ab i l ity problems were; 

• T he er ror me s s age is not easily

recognized; 

• O n ly one term per one search

b ox seems inc onven ient; 

• Q u ick tips are too vag ue or not

sp e c i f ic enough; 

• It is hard to understand the

t er m i nology or syntax; 

• Help is not help ful; and 

• O pt ions for ma n ipu lat ion of re s u lt s

a re limited. 
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4.4 Usability Problems 

Based on the ident i f ic at ion of usab i l it y

p roblems in the test, six areas are

emerged in the cla s s i f ic at ion of usab i l it y

p roblems. The six areas are: Us er

A s s i s t a nce, Error Prevent ion and

C or re ct ion, Color and Vi s ual Cla r it y ,

Nav i g at ion, Infor mat ion Group i n g

and Structu re, and Language Us ag e .

S u m mary of the problems of the each

a rea was prov ided from the fol lowing. 

Us ab i l ity problems in user assistance. 

T wo of the problems were ab out

lack of infor mat ion on opt ions. The

exa mples include “I am cu r ious ab out

wh at the main opt ion can do for each…

ab out wh at Pat h f i n der me a n s .”( Pa r t ic ip a nt

005) Help and Quick tips are the

ot her two codes ident i f ied in this

a rea. These areas are sp e c i f ic and help fu l

enough when the cat a lo g er had been

t ra i ned well before using the Con nex ion .

However, when they were not ac cu s t ome d

to use Con nex ion fre quent ly, even a

sk i l l ful cat a lo g er showed irrit at ion. 

Us ab i l ity problems in nav i g at ion. 

T he nav i g at ion area is cent ral to

t he actual searching process of the test.

T he most imp or t a nt problem is summe d

up by this stat ement. “It’s hard to

u n derstand how to do somet h i n g .”

For exa mple, one partic ip a nt said, “I

was under “C at a lo g i n g”and there are

“S e a rch, Browse, Cre ate and Show”

opt ion s…I thou g ht I was using Search

s i nce that opt ion was wh at I wa s

used for Ta sk 1 and for searching the

World C at dat abase, but sudden ly a

d i f ferent int er face came and I fou n d

out I was in a different dat abase. (Look i n g

at the re s e a rcher, he grumbles) I

went  too far, I gue s s .”( Pa r t ic ip a nt 101) 

Us ab i l ity problems in infor mat ion

g rouping and structu re. 

This area is related to the final re s u lt s

s t r uctu re because it contains fe atu re s

wh ich might affe ct the final re s u lt

and the ma n ipu lat ion of it. As may be

s e en in <Table 4.6>, two of the problem s

a re ab out final re s u lt and the ma n ipu lat ion
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of it. For exa mple, “I got more than

80 ele ct ron ic re c ords. Wow…it’s too

ma ny. OK, is there anything to help me

s et the limit using this set? Somet h i n g…

putting more key words or…Oh oh.. I

think they don’t, (lo oking at the

re s e a rcher) Do they ?”( Pa r t ic ip a nt 009) 

Too ma ny compl ic ated field opt ion

but t ons are anot her usab i l ity problem

c o ded in this area. Somet i mes, it is

help ful for users to have access to as

ma ny field opt ions as the infor mat ion

s ys t em develop er can prov ide. However ,

s omet i mes having too ma ny br i n g s

d i f f icu lt ies of use. For exa mple, “I am

using Key word searching. OK, wh at

kind of opt ions do I have? Aut hor, tit le ,

LCSH, Library of Con g ress Cla s s i f ic at ion

Nu mb er…T here is anot her search opt ion ,

using nu mer ic nu mb ers on ly, right under

this key word search… T hey may wa nt

to cut and simpl i fy these opt ions. It

is taking long time to find the right

opt ion and cl ick it .”( Pa r t ic ip a nt 006) 

Us ab i l ity problems in color and visua l

cla r ity. 

T wo usab i l ity problem codes were

cla s s i f ied into the Color and Vi s ua l

C la r ity area <Table 4.7>. For exa mple ,

“I may be out of the line but they

c ou ld use different colors for different

s e a rching opt ions. Every part has the

s a me color, blue or navy, wh at ever…

It lo oks con s i s t ent but it is lit t le bit

c on fusing - hard to know wh ich one I

am using”. (Pa r t ic ip a nt 009) 

Us ab i l ity problems in er ror prevent ion

and cor re ct ion. 

T wo usab i l ity problem codes were

de s i g nated in the Error Prevent ion and

C or re ct ion area of the sys t em. For

exa mple, “In Ta sk 1, I made two er ror s .

I did n’t know wh at I did wrong. Aft er

t he two er rors, I saw the me s s age on

t he top of the key word search opt ion

part saying I have to use on ly one key word

in each box. I also not iced that it wa s

in the Quick Tips a long time lat er when

I was doing Ta sk 3. This is not go o d .

Most ot her infor mat ion ret r ieval sys t em s

let the user put in more than two ter m s .
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I think I am too used to using a genera l

i n for mat ion sys t em rat her than a

c at a loging sys t em s .”( Pa r t ic ip a nt 005)

< Table 4.8> contains the usab i l ity problem s

in Error Prevent ion and Cor re ct ion. 

Us ab i l ity problems in la n g uage usage. 

T here is one usab i l ity problem code

in the Language Us age area as pre s ent e d

in <Table 4.9>. For exa mple, “I re ad the

Q u ick Tips and typed something in

t he com mand search. It did n’t work. I

h ave used anot her cat a loging sys t em .

It seems to be using different word s…

or am I con fu s e d ?”( Pa r t ic ip a nt 005) 

5 . Con clu s ions and
Impl ic at ion s

5.1 Overall Results 

E f fe ct iveness is related to partic ip a nt s’

fa m i l ia r ity with infor mat ion ret r ieva l

s ys t ems. Other fact ors such as ex p er ienc e

of comput erized library cat a lo g s ,

ex p er ience of search en g i nes, ex p er ienc e s

of OCLC Pa s sp ort or Con nex ion, etc .

a re not related with ef fe ct iveness in

this test. This conclu s ion le ads towa rd

a not her discu s s ion on training and

learning issue in int e g rated cat a lo g i n g

and met adata sys t ems, wh ich is add re s s e d

in this pap er. 

E f f ic iency is related to fa m i l ia r ity wit h

t he infor mat ion ret r ieval sys t em s

b oth in complet ion time and nu mb er

of keys t rokes used in this test. Pa r t ic ip a nt s

who thou g ht they were fa m i l iar wit h

i n for mat ion ret r ieval sys t ems in genera l

t en ded to use less time and fewer

keys t rokes to complete their tasks. Other

fact ors of searching ex p er ience were

not signific a nt in this test. A carefu l

de c i s ion was made that fa m i l ia r ity wit h

i n for mat ion ret r ieval sys t ems is the one

most imp or t a nt fact or related to bot h

ef fe ct iveness and ef f ic iency. This also

le ads to anot her discu s s ion on le a r n i n g

i s s ues within int e g rated cat a loging and

met adata sys t ems, wh ich will be

found lat er .

T here is on ly one ex p er ience, that

of comput erized library cat a logs, wh ich

has shown signific a nt relat ion sh ip wit h

e a s i ness and under s t a n dab i l ity sat i s fact ion
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me a s u res. This relat ion sh ip was not

shown with re g a rd to overall sat i s fact ion .

This means that the partic ip a nts who

felt Con nex ion was easy and

u n der s t a n dable did not ne c e s s a r i ly fe el

c om for t able and sat i s f ied in this test.

R e g a rding those re s u lts from ef fe ct ivene s s

and ef f ic iency, it appears that even

for those partic ip a nts who felt Con nex ion

was easy and under s t a n dable, the mo s t

p ower ful fact or was fa m i l ia r ity wit h

i n for mat ion ret r ieval sys t em. The

ex p er ience with comput erized libra r y

c at a logs helped the partic ip a nts to

fe el more at ease with under s t a n d i n g

C on nex ion, but this did not ef fe ct thei r

s e a rching. Those who had been used to

c omput erized library cat a logs knew wh at

t he ord i nary fe atu res of a cat a lo g i n g

s ys t em might be, but there was no

ev idence in the tests that this help e d

t he partic ip a nts to be ef fe ct iveness and

ef f ic ient in searching. Once again, this

finding has impl ic at ions for le a r n i n g

and tra i n i n g .

T h rough this study, 17 coded usab i l it y

p roblems of con s iderat ion were develop e d .

Six cla s s i f ied usab i l ity problems cont a i n i n g

t he 17 usab i l ity problems were pre s ent e d

and ana lyzed. Con nex ion shou ld ma ke

i mp rovements in at least six of tho s e

a reas in order to be more usable as

an int e g rated cat a loging and met adat a

s ys t em for its primary aud ience. 

In terms of Error Prevent ion and

C or re ct ion, there is a need for more

e a s i ly re c o g n i z able me s s ages for user s .

A pop - up window letting users know

t h at they have made a mistake and

shou ld cor re ct it wou ld be most usefu l .

G enera l ly, a somewh at more simpl i f ie d

s t r uctu re wou ld be help ful for Nav i g at ion

and Infor mat ion Grouping & Structu re ;

p erh aps more obv ious color different iat ion

a mong opt ions wou ld prevent some

er rors. Fina l ly, instruct ions and

ex pla nat ions of each opt ion need to

be imp roved to re duce the costs of

t raining and searching the dat abase. 

5.2 Implications for the
C o n n exion Usability

T he int e g rated cat a loging and met adat a

s ys t em, Con nex ion, used in this study

is still changing. OCLC is planning to

qu it ot her ser v ices such as Pa s sp ort and

s er v ices will be int e g rated into a single

s er v ice using Con nex ion (ht tp : / / w w w .

o clc . org / c on nex ion / m i g rat i n g / defau lt . ht m ).

In order to ser ve bet t er to its user s ,

OCLC will need to implement two

re c om men dat ions arising from this

s tudy .

First, there need to be major cor re ct ion s

made to the int er face of Con nex ion .
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Most imp or t a nt among these are

i mp roving the user assistance and

nav i g at ion asp e cts. Searching and cre at i n g

c at a logs are act iv it ies that are essent ia l

to int el le ctual work in Library and

I n for mat ion Stud ies. More usefu l

i n s t r uct ion and ex pla nat ion of the

i nt er face will help to re duce search i n g

ef forts and save in training costs. 

S e c ond, the training for Con nex ion

use needs to be re d i re cted and refo cu s e d .

Cu r rent training fo cuses on the fe atu re s

of the Con nex ion wit hout placing the s e

in the cont ext of searching. Tra i n i n g

on ly in the fe atu res of the Con nex ion

is not cu r rent ly enough for le a r n i n g

to ma ke a bet t er search in Con nex ion .

Us ers also need to be tra i ned in ever y

a sp e ct of the infor mat ion ret r ieval sys t em

to inc rease their understanding of how

s uch sys t ems work. The re s u lts of

this test demon s t rate that users who

were alre ady fa m i l iar with infor mat ion

ret r ieval sys t ems more sat i s f ied wit h

C on nex ion. The cont i nued develop ment

of Con nex ion and its fu r t her int e g rat ion

w ith ot her dat abases affords a unique

opp or tu n ity for such imp rovements to

be implemented. 

5.3 Usability issues 

T he re s u lts of this study prov ide

t wo suggestions for usab i l ity stud ies of

a cat a loging sys t em. 

First, used along the ef fe ct iveness by

c omplet ion time is a problemat ic in

eva luating cat a loging sys t ems. In order

to get the cor re ct re c ord, a cat a lo g er

s e a rches through dat abases and ma ke

de c i s ions re g a rding wh ich re c ord is the

p rop er one for his/her work. It is

clear that complet ion time is dire ct ly

related to the type of task the searcher

en g ages in (simple fact finding vs .

j ud g ment task). Cat a loging work, for

exa mple, is always subj e ct to the de c i s ion -

making process, de c iding whet her a

re c ord is right or wrong, and therefore

c omplet ion time may not be the best

me a s u re for eva luating the usab i l it y

of a cat a loging sys t em. Therefore ,

c omplet ion time shou ld be spl it into two

c at e gor ies; time taking to search the

i n for mat ion and time taking to eva luat e

and ma ke a jud g ment esp e c ia l ly when

it used a me a s u re of usab i l ity testing

w ith cat a loging sys t ems. 

S e c ond, re s u lts of this study suggest

t h at develop ers of cat a loging sys t em s

need to be more act ive in sol ic iting and

s upp orting usab i l ity stud ies de s i g ne d

to test the usab i l ity of the particu la r

s ys t em for particu lar users. There have

b e en ma ny usab i l ity stud ies that test

u s ab i l ity of a sys t em in general as
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de sc r ibed in this pap er. There have also

b e en usab i l ity stud ies of sp e c i f ic met adat a

s ys t ems. However, there have been

no stud ies sp e c i f ic a l ly de s i g ned to

test the usab i l ity stud ies of cat a lo g i n g

and met adata sys t ems for cat a lo g er s ,

t heir primary user popu lat ion. It wou ld

be adv i s able to move the fo cus of usab i l it y

testing into more sp e c i f ic sys t ems at

this poi nt, with sp e c i f ic users in

v iew. 

5.4 Future Re s e a rch Directions 

T he findings of this study prov ide a

plat form for ex p a n s ion and establ i sh ment

of a futu re re s e a rch ag en da. 

First of all, testing of all ot her cu r rent ly

existing cat a loging sys t ems is ne c e s s a r y

c omp a r i s on with int e g rated cat a lo g i n g

and met adata sys t ems. Such ef forts may

s upp ort genera l i z at ion of the re s u lts of

this study. In add it ion, such ef forts may

p rov ide bet t er and more det a i le d

u n derstanding of usab i l ity problem s

enc ou nt ered in cat a loging sys t ems. 

S i nce the usab i l ity stud ies are grou n de d

in user beh av iors, it wou ld be int ere s t i n g

to inve s t i g ate these, with the goal of

e s t abl i shing possible mo dels of sp e c i f ic

u s er - g roup beh av iors in our field ,

e sp e c ia l ly those of cat a lo g ers. 

During the test, indiv iduals used

va r ious nu mb ers of key words. Some

used on ly two or three, but ot hers used

more than six key words, including all

t he qua l i f iers lo c ated in the opt ion box .

An int eresting top ic for futu re re s e a rch

wou ld be to see if cat a lo g ers demon s t rat e

c on s i s t ent pat t erns of key word usage. 

For futu re study, it wou ld be

re c om men ded to carefu l ly con s ider

t he task types and arra n g ement of

t he tasks. In order to solve this problem ,

it wou ld be re c om men ded to adapt a few

d i f ferent sets of similar types of

t a sks to see the differences in terms of

t he types of tasks. 

Last, but not least, the study of

c at a lo g ers searching beh av ior is anot her

i nt eresting top ic for futu re re s e a rch .

During this test, cat a lo g ers prefer re d

to use Com mand search or Der ive d

S e a rch when they thou g ht they knew

how to use them. There are ma ny

i n for mat ion ret r ieval sys t ems and search

en g i nes cu r rent ly in popu lar use and

more will cer t a i n ly be developed for a

w ide range of user groups. Study of

c at a lo g er s’s e a rching beh av ior might

p rov ide illu m i nating cont rast with the

s e a rching beh av ior of ord i nary en d -

u s ers. 
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5.5 Conclusion 

T he goal of this study was to exa m i ne

u s ab i l ity issues and to unc over where

an int e g rated cat a loging and met adat a

s ys t em lay the usab i l ity problems of it s

p r i mary users, cat a lo g ers. 

This re s e a rch started by lo oking at

t h ree usab i l ity me a s u res and thei r

relat ion to user s’s e a rching ex p er ienc e ,

and went on to exa m i ne the usab i l it y

p roblems that Con nex ion, an int e g rat e d

c at a loging and met adata sys t em wa s

faced with. 

This study showed that the mo s t

i mp or t a nt asp e ct of usab i l ity in Con nex ion

is the user s’p r ior ex p er ience with an

i n for mat ion ret r ieval sys t em. Also, it

showed there are sevent e en usab i l it y

p roblems with Con nex ion, and that the s e

can be grouped into six cat e gor ie s .

Ne e d less to say, it is most imp or t a nt to

note that usab i l ity is not an exclu s ive

goal of such an int e g rated cat a lo g i n g

and met adata sys t em. Other goals such

as qua l ity of cat a loging re c ords, and

t he rel iab i l ity of its cat a loging and

met adata sys t em are equa l ly its conc ern. 

This study also suggested testing

on more diverse cat a loging sys t ems and

t heir use by sp e c i f ic user groups, esp e c ia l ly

c at a lo g ers, wou ld be benef ic ial to

i nc reasing our understanding of the

role that int e g rated cat a loging and

met adata sys t em will play. Alt hou g h

appl ic at ion of the re c om men dat ion of

this study will imp rove the usab i l it y

of the Con nex ion sys t em for its prima r y

u s er group, much work remains to en s u re

t h at as this sys t em develops its user s

a re well ser ved. 
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