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CURRENT AND FUTURE TRENDS IN ENHANCING SUBJECT ACCESS8 IN ONLINE SYSTEMS8 TO
MEET THE INFORMATIO DEVELOPMENTAL NEEDS OF YOUNG USERS

Presented at the International Association of School Librarians Conference,
Queens University, Belfast, Northern Ireland, 7/21/92 (minor rev. 1/93)

by Dr. Catherine Murphy
Director of Library Media Services, Three Village Central School Dist.
Stony Brook, New York, 11790 .

(This paper is part of a manuscript draft, to be published by the American
Library Association, copyright retained by Dr. Catherine Murphy. Please
write to the author for permission to reproduce any part of the paper.)

This paper explores the impact of technological change upon subject access
to information. Computerized systems have dramatically altered the way
that information can be organized, published, searched and retrieved.

These changes require an adjustment in the way that K-12 school library
media specialists, as welll as other types of librarians, plan and deliver
services. The new technology suggests changes in the acquisition and
processing of materials, but even more importantly, it has implications for
instructional practices. For some time school librarians have been urged
to integrate library skills with research assignments, to teach the process
of information retrieval rather than the the arrangement of the catalog or
the book, and to emphasize critical thinking instead of location skills,
but in the 1990's there is a new slant to these issues. The developing
design of systems is (or will) resolve some of the need for teaching
students how to search and will shift the emphasis from finding information
to producing information (and even fiction) in new forms.
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It is the goal of this presentation to (1) examine the components of
subject access in online systems, (2) within that framework, identify the
potential for enhancements that meet the information and developmental
needs of K-12 students, and (3) review the literature and research that is
concerned ‘with the effective use of online systems by young peo. le.
Increasingly, attention is being paid in the market and in the research

forum to the special requirements of children and young adults for online
access.

SUBJECT ACCESS DEFINED

In 1984 Pauline Cochrane published a seminal series of articles on subject
access in the online age. She stated that trying to define "subject
access" reminded her of the fable of the blind men and the elephant. If
you recall the fable, each of the blind men touches a different part of the
elephant and comes away with a limited notion of it. Only when they
compare and discuss their perceptions do they begin to understand the
"whole animal." Cochrane says, "so it is with subject access," and she
cites the complexity  and changing boundaries of the topic. Ultimately she

; offers a consolidated view that takes into consideration the system

J analyst's perspective but emphasizes the uzer's view of subject access.
{Cochrane 1984) '

N In defining subject access in the online catalog, Markey (1986)
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included the design of the system itself, the bibliographic record, the
user, and the additional tools that we load into the system to improve
access to the record, such as authority riles, indexes, and class
schedules. Hildreth (1987) described the parts of any online system that
influence access as the files, functions, and communications of the systemn,
and stated that it is the user interface, that reacts with all three
components, that is the most important aspect of the system.

In online subject acc: 3s writing and research, consideration has been
given to enriching the contents of the database as well as to linking
related files, but major attention has focused on improving user-system

interaction. The next section will discuss developments within all three
area of the framework.

1

SUBJECT ACCESS ENHANCEMENTS

1. Enriching the contents of the database - Enhancements will differ
according to the nature of the files.

A) The Information Retrieval (or Reference) (IR) database may offer a
bibliogrpahic citation index, expanded to abstracts or full text. 1In both
the IR and online public access catalog (OPAC) databases, reviews and user
evaluations may be added. Another example of enrichment is the provision
of local holdings in a periodical index file, e.dg., in Ebsco's Magazine
Abstract Summaries. General encyclopedia databases may alliow the user to
build note files. Multimedia developments are making it possible to add
sound and graphics to the database. The merging of video, audio and
computer technologies opens up broad possibilities for user interaction.

B) In the ORAC, the commar ground for develapment is
Machine Readable Catalcging (MARC). There is rnow widespread
acceptarnce of this standard by schocl libraries but less
unde%standing that the structure is a cammunicatiors format that
does riot guarantee cortent. Some current Library of Corpgress
pre—-publication records are issued with the barest amourit of
detail. There is a growing demard in the market fcr gquality
records that include Level & cataloging data, e.g., pagirnaticn,
illustratiorn, subject headings, ard rivtes, as prescribed by RAACRZE
(Rev.) puidelires. This is subjgect-rich informatior for the K—1g2
user. Same vendors of MARC records are routinely adding grade and
reading level informaticrn to the record as well as cffering Sears
Subject Headirigs and Dewey Classificatiorn, features that appeal to
schacl library custcmers.

The mainstream literature for subject access suggests
that publishers could add tables of conterts and back-cf-the
back-irndex terms ta Catalogirng—In—Fublicaticrn (CIF). The thecory
about erharnced subject access in catalcg records for young pecple
has focused primarily on alterrnative subject heading terms for
curriculum units, develaopmental headirigs, and cther topical
vacabulary and reeds of con.ldrer (cited in paper by Murphy, 193@Q).
Sources suggested by researchers included the Hennepir Ccunty
Public Library Subject Headings fcr Children’s Materials {Herman),




university and state education department’'s camputerized lists of
curriculum goals and cbjectives {Wehmeyer), the Yonkers Fublic
Library list of children's headirngs, Carclyn W. Lima's o
list of subject headirgs for special concepts in children's
picture books, and early ALA publications of subject headings to
describe chldren’'s literature (De Hart and Meder).

C

2. Impraving User-System Irteraction: In bath OFAC and IR
systems, the design includes all of the cperational features, such
as indexing of files, searching cptions, online assistarce, screen
displays, and communicatioris such as merus, windows, keyboards arnd
icons.,. Added ta the system interface mix are the user’s
irffermation needs, cognitive abilities, knowledpe, experierice,
training, attitudes and aspiratiorns (Cachrane 1384),

Although the structure of the catalog record impases mare
design restrictions than IR files, system design averall suffers
from a lack of industry standardizaticn. Inn part, this is due ta
the infarncy of the field, little mcre tharm a decade of development
foar microcamputer applications, evern less history for riewer
techriolagies such as hypermedia, CD-ROM, and its relaticrns. The
fast pace of technological charnge demarnds a shakecut period where
a variety of irmovations flourish. Nornetheless, the diversity of
oriline proteocols and displays iri current systems require that
users learn each system anew. The problems of searching and
retrieving are compounded wherr the user is develapmentally less
skilled at cornceptualizinmg searches and reading soreens.

Markey (1986) has expressed the magor difficulties
encountered by subject searchers as: discovering the most
appropriate terms tc use irn a search statemernt, increasing the
rasults when too few records are fourd, and reducing the results
whern too many records are retrieved. Hyerrpe defired ihe
furndamental paradaox of information retieval as "the rieed ta
describe that which you do not kriow in order ta find it"; (cited
ini article by Hildreth, 1989),

Hildreth believes that the browsing mcdel enccurages
exploration and retrieval in the armlirne catalag. He defires the
two approaches supported by mast OFACs as: 1) querying, exact
phrase~matching with contrclled vocabulary (pre-coccrdinate), arnd
keyword matching with boolean formulation {past—-ccordinate’ ;
and/cr &) browsing that is lirnear (lists of headings,
descriptors, or index terms}) and/or rnon—1inear ar
multi-directional {(asscciative, hypertext, serendipitous). (These
features are pererally true of IR systems as well.)

A rumber of anmline devices, such as trurncaticr,
stemming, and spell checks, attempt tc facilitate searching.
Greater availability of anlire authaority files, thesauri, and
classification schedules, have been recommended for additional
support. The coption to program systems for multi-language
commands and different levels of sophistication, e.g., WLN's |laser
Cat FAC has five levels of searching strategy from rnavice to
advarnced, would satisfy a hetercgenecus populaticrn.




Hooten (1998) has noted some of the prablems that
childrern have in searching online systems, such as spelling,
spacing and punctuation. She suggests that systems affer the
flexiblity to customize screen displays for low information
density. The research of Edmornds arnd colleagues (1988) idertified
the difficulties that children have in alphabetizing, spelling,
reading, and estimatirg. New hypermedia scftware appears to offer
same sclutions in this area. Graphics, and sametimes scund,
replace lengthy written statements. Althcough a rumber of IR
systems use the mouse pointer, hypermedia desigr takes particular
advantage of this device to allow the searcher the ability to
click on different "buttoris” and move in a relatiornal direction
between files. Hypermedia projects that have beer developed for
varicus types of systems will be discussed in the review of
research at the end of this paper.

3. Link files to supplement the database - Links car be
created between files in the same database or carn take the
searcher from ocne dat abase tc ancther.

A. Withir a database — Arn authority file, e.g., Library of
Cangress Subject Headings (LCSH), is a cross refererce tacl that
carn be locaded into an online system to link controlled vacabulary
with urnauthorized search terms, but is not yet available in many
microcomputer catalogs. Classification schedules arnd embedded

terms in these lists have alsc beern used in prototype catalags to
make lirkages between search terms.

Special thesauri, such as childrer’s subject headings cr
curriculum units and goals that were cited earlier, might be
incarporated into online systems tco link topical vocabulary tc
traditional headings. Such indexes offer an alternative to
erharcing the contents of the file itself.

_ One interesting methad of idenmtifying curriculum materials
is the use of "categories" in the Follett Circulation System. A
field was created for curriculum headirgs im the files of the
circulation database, as an interim heading that cculd be searched
in these brief records. This category field has pravern to be a
very useful feature that marks materials for particular teaching
units, holidays, gevires, etc. Orce the materials are barcoded and
the category established, a wave of the barwand, or readirng by
ather device, enters this data irto records. Several lists af

widely—-used categocries are available from Follett but each library
must perform the linkages in—house.

Relatiomal links in hypermedia systems have just beer
described. This techriclagy facilitates oper—ended, exploratory
searching. Hypermedia software carn lirnk files in the same system
ar can serve as an interface betweer databases, as ricted belaw.

B. PBetween databases — Microcomputer staticorns canm offer
merus with access ta several different databases, bath remate and
lacal. Electraornic bulletin.boards allow users tao commumicate with
cne another as well as offering the capability of dowrloadinp
files. In a large university library, a hypertext—1like -“echanismn
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allows the searcher to select call rnumbers from lcacal files ard,
in a separate step, tco display and downlcocad these files from a
remote online catalog. (Mischo 13983) There are cther gateways in
use, such as the model that alloaws a searcher of a pericdical

index to move from a CD-ROM staticorn to arn onlire mode for more
currernt citations.

In my cwn community (and cthers), it is possible tao linmk
local microcomputer systems and the academic library (State
University of New York at Storny Brcaok) toa facilitate awarerness of
the lcocation of resources, if not to provide interlibrary loan
service. A software program called Kermit, purchased from the
university focr $3.00 (!), allows cur high school library ta dial
intc their online catalcog. 1 can alsc search fram my home
camputer. We envision future (ot tao far—off) linmks to the lceal
schoal library system (where we do have borrowing privileges for
serials as well as bocoks) and public library catalags. gur schoaol
district preserntly has ocne caepy of each of the school and public
library union catalogs ocn CD-ROM. The dial—-up methcd of
interacticr is/will be available for any microcamputer user who
has a madem and is much less expernsive than the
minicamputer/telecammurnications madel.

REVIEW OF THE RESEARCH

Research activity has treated a rnumber of issues such as
the desirability of data irvn the catalcn record cr related files,
the impact of system desigrn om student searching and writing, the
influerce of access toa arm omlive catalog orn students’ use of
materials and citaticrs for these materials, ard related concerns.
All of these studies have beern reported sivice 1387 although the
research was conducted a year or so earlier ir some cases.

In 13285 1 suwrveyed the total populatiorn of microcomputer
DFAC saftware purchasers in schocl libraries who were iderntified
by scftware venrdecrs, a small group of 160 pioneers spread over the
U. 5. armd Camada! The findings confirmed my hypotheses that that
there was widespread lack of awareress of mairnstream cataloging
standards, and at the same time, a significant trend taoward
additicnal data entry for curriculum units, readirng levels, and
cther schocl-related informatior. The stromgest inmfluerce aorn MARC
conmformity was the system itself although, at that time, none
caould accommodate the full MARC format but some were more
MARC—-1like tharn others. (Murphy 1387) Follett Software Co.
replicated my survey in 1986, slightly revised for develapers of
children’s public as well as school library catalogs, with the
much larger populaticr of the comparny's circulatiorn system users,
and found scome increase in conformity as well as similar interest
in entering additioral curriculum informaticr in the biblicgraphic
record. I the intervenirng years, the develaping technology of
microcomputer OFACs has addressed the MARC issue and made it
easier to impilement this standard. Less attention has been given

to ernbancing the contents of the catalon record with curriculum
informaton,
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Craver ((1992) reportes positive findirigs in her study of
the impact of onlime access on high schaol students'! use aof
materials and citations for these materials. Craver notes that
studerts who had access ta the academic online cataleg of the
University of Illiwais cited more scources fraom the academic
libraries thars students wha did not have such access. She
believes that the availablility of improved subject searching in
a riew versian aof that online system contributed ta the ircrease in
citations. This researcher suggests the rneed for bibliagraphic
instruction that cavers multi-library applications because

students may be introduced to techrclogy rnot available in the
school library.

Lewis (1332) conducted ar infcrmal study of childrer’s use
of catalog data. The repart does naot make it clear whether the
data requested was from a card or onlinme format (or both) bt
does indicate that the children preferred computer catalogs. The
author asked fourth grade students for the criteria they used to
select books for recreatioral reading and report information.

Scame of the suggestions were for information already available in
the catalcg entry, such as pagination and publication date, which
indicates a lack of urderstanding of cataloging detail.

Similarly, these students were uriaware that fiction could be
searched by subject. Otheyr guestions were concerrned with theme,
setting, and character, and agairiy, there was a lack of awareress
that theis informaticon carn be fourd in the armctatior. Lewis
believes that the language of the entry is a barrier to children’s
access ta such infaormatiorn. The author?s other recommendations
cover the rieed for more descriptive elemernts and iriformatiorn abcout
awards, reading level, and popularity. These firndirngs support my
recommendations for ermiched corntent in the catalog record as well
as Hooten's cbservations and Edmords’ results regarding

children’s difficulties with the languane and desigrn of current
systems.

Edmonds and her calleagues (1388) report or the results of
the first Baber grant in which students?' use of the catalog was
determirned by develcpmertal level, experierce, ard training, i.e.,
eighth grade students were praogressively moare skilled tharn sixth
crr fourth grade students. Surprisingly, the students preferred
the card catalog and were alsa more adept at using it, perhaps
because the online catalcg was available at the public library but
rict ire the schaocol library. These researchers indicate several
impedimernts to use of both kirnds of catalegsi childrern had
difficulty with alphabetizing full wcrds, did rict urnderstand
Filirng conventions, were often urable to idertify authors, titles,
and call rumbers, had trouble in sequercing the steps of a
searching activity, arnd oftern could rct corceptualize what letters
or worrds fell between entries. The authcors suggest these
impravements in online catalog design: fewer screerns per search,
fewer lines per screern, briefer biblicgrphic erntries, simpler
vacabulary, and more tagging of errcrs. They alsc make a plea

that childreri receive better training and individual asistance in
catalog use.

Jacabsorn (1991) mertions a rnumber of studies, conducted
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withirn the last several years, in her review of the information
retrieval literature. She cites the investigpation by Marchionini
and others of how elementary students rnavigate their way through
full—-text systems, particularly electronic ercyclopedias. These
researchers found that "users natural

ly gravitate toward a browse made of searching, which is easier to
apply and requires less cognitive effcrt than constructing a
icgically ordered search strategy from scratch.” Marchiaonini
found in ancther study that studerts tended to accept system
defaults in a CD-ROM system and had highly interactive strategies
rather thar plarmed. In still ancther examination of high school
students? use of a CD—-ROM encyclopedia, Marchionini and Liebscher
"looked specifically at the differences between analytical and
browsing search strategies.” They found that studerits were able
to locate information regardless of the search strategy but,
irterestingly, the group that used the analytical search strategy
wrote better essays. These researchers make recommendations that
irnclude simpler menu and selection techniques, new structures for
full text articles (short sectics with links rather than numerous,
full secreens), and more investigatior of the link between
information—seeking activity and %he averall learning process.

There are several research projects irnvalving irmovative
hypermedia designs of OPAC ard IR systems for use by children.
These desigrns address the problems ericourntered by youngsters in
scme of the studies Just cited. Walter and Borgman (1331) have
designed a prototype science catalog called Froject Seed which
consists of a set of Hypercard stacks that support the prowsing
interface ta a Macintosh computer, a set of biblicgraphic reccrd
cards, and a log of monitoring data on system usage. The
centerpiece of the design is the browsing irnterface that conveys
subject hierarchy in a set of bookshelves. No typing or spelling
skills are rieeded because the searcher clicks a mcuse on a
labelled shelf (classification terms are ofter revised to make
them easier tc read) to move to smaller bocokshelves representing
subtopics. List of book titles are displayed urider each heading.
A interesting aspect of this study is that rno directicrns are
givern to begivming users; instead, the child is allowed to “play"”
with the system for abcut three mirnutes, then given the
assiprment, but helped if there are gquestions about the software.
The researchers report tht students are 77.5% successful in
lacating items for six topics. The difficulties that children
have in searching appear to be related more to lack of familiarty
with terms in the technclogy category rather tharm iv the subject
hierarchy, and the researchers are addressing this prcblem by

designing a rnew system that substitutes graphic motifs for text
wherever passible.

The Apple Library of Tamorrow (ALOT) program funded
ancther irmcvative cataloag called HyperCard Kids Catalcog (De Hart
1383). The catalcg incorporates armoteions, reviews and
childrern's commernts about material. The searcher carn click the
mouse on a butten for a part of the ertry, e.g., the riame of a
baseball player retrieved in a search of the subject "RASERALL",
additicnal citations for this player, or a biographical sketch,
picture or voice.
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Saome hypercard-based reference material is commercially
available, e.g., HyperAtlas for the Macinteosh. A number of
schaols are alsce producing their cwrn programs ta facilitate
researh. Farmer (1331) reports on the HyperCard Library
Instruction Frogect (HLIF), a development of irntegrated modules of
stacks that offer btasic library skills instructioen to secondary
arnd post-—secondary schaoacl students. The HLIR stacks include "a
stack ari basic referernce tocls, a research strategy stack, and
support stacks orn specialized refererice materials for different
carntent areas.” Farmer has received ancther grant to use these
stacks ivn a cooperative learrning venture; her goals are to callect
data arn the types of difficulties student erncounter in conducting
library research and ta provide a platfarm for students tco peer
teach search strategy and organize findings for presentation.

Bertland (1331) divides hypermedia applicatiorns for young
adult services into three categories, (1) catalacpgs, (&)
informational stacks, and (3) instructions for use of rescurces,
and notes several projects in each area. Some examples are the
Zuni/Evnglish dictionary with grpahics arnd sound (arnother ALOT
grant), the Jeriks High Schcoel Library's (Tulsa, Oklahoma) use of
2 HyperLard front end to rnetworked computers lirnked to the card
catalogs of the public and university libraries, and anocther

HyperCard front end at Watrnatchee High Schoaol Library for varicus
referernces.

A report from Australia (1989) reviewed scme of the
internatiormal literature and research of student use of
telecaommunication services and cited results from the Australian
investigation. The majer rationale for making online systems
available is their curriculum applicatior. Student activities
cavered a broad rarnge of informationm skills, including searching,
readirng, interpreting and writing. Access to current informatiory,
arnd to & wider rarge of information, as well as guicker access,
were considered the main berefits of electranic infarmation
systems. Less important were the opporturity toa teach infamatiaonm
retrieval skills, make contact with other schoaals, ard have access
to library cataloging information. The major prablem in
developing onlire services was cose; alsce merntiored were the
limited access to equipment withirn the schaol and the
time—consuming rnature of teaching searching skills.
Recammendaticns for impraving systems included makirg charges in
the price structure, offering alterrnative fcrmats such as CD—ROM,
adsing more help screerns, user—friendly proatocals, and effective

cubject indexirng, and affering a gateway to anmd from a national
database.

There is another project just funded by the Baber award that seeks to

identify specific problems that students have in searching online and CD-
ROM databases. (Neumann 1992)

Over the past year i have beeri irnvestigatirnpg the use of
cnline systems, both IR and OPAC in varied formats, in schoal
libraries in the U. 8. (Murphy, urnnublished) I am interested in

e 7 g




the impact of autamaticr onm subjgect access to infarmation as
perceived by these practitiorners. There is overwhelmirg
erithusiasmy, or the part of library media specialists as well as
students, for these systems. Maryy of the same berefits and
praoblems are cited by the respondents in my study that the
Australiarn study reports. Thus fary I have alsc learried that:
instruction seems to be more one—on—one thar whole group; the
technoclagy allows students ta shift gears and adjust assigriments
accarding ta information availablej the technalapgy allaows the
disabled learrner to have more equity with fellow students because
searching is easier; teachars are not as quick as studerts ta
‘adopt the rnew techrnoloany anmd integrate it into their instructiormail
practices; and library media specialists oftern do riot see the

final research paper (or product) so they have rno formal means of
assessing effective use of systems.

Finally, a report arnn an Educatiomnal Froducts Infcrmation
Exchange (EFIE) proposal (Kaomoski, unpublished). Saftware
evaluation files have been distributed by EFIE, in print and
anline, for some time. This group has alsa served as consultant
to a number of school districts in the U. 8. to assess textbook
and curriculum aligrment; in this process, they have built
databases that they waould like to integrate with library resources
for a total learning ernvironment. The EFIE propasal has beern
submitted for grant approval but its furnding status is urncertain.
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