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Children and Information: A Review of Changing
Trends in Research Approaches from 1989 to 2009

Ann Marie Huradao

Yorba Linda Public Library, USA

Abstract. Researchers studving the information seeking behaviors of children have developed an
increasingly user-centered approach in the last twenty vears. At one time, the research focused
heavily on identifying whether or not a child found the cormeet answers to imposed queries. Now the
current demand is {or researchers to stop asking the questions and start listening to user-generated
queries, Rescarchers today are inspired o get into the minds of young people and discover how an
information retrieval system will better meet their expressed needs. This review of the last twenty
vears of research highlights the innovative approaches rescarchers have developed for leamning about
the nterests of young people, their abilities and weaknesses, and their criteria for selecting infor-
mation that is relevant to their searches. These discoveries promote lurther insights into the desipn of
mledaces that will meet the needs of children with greater efficieney and sceessihility.

Keywords; Children, Information seeking behaviors, Research trends
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Introduction

It has long been apparent to researchers that children using information retrieval systems bring
i sel of skills and needs to the process that differ from those of their young adult and adult counter-
parts. Over the years, theories have anizen which attempt to explain these differences in generational
approaches 1o information. When Marchionini { 1997 ) ohserved in 1989 that elementary school chil-
drien were able 1w use the electronie environment more successfully for their simple subject searches
than did high school students for their complex quenes, he postulated that high school students
were basing their mental models of the new system on “print metaphors” . Today, the Generation
Wers he observed twenty vears ago have made way for a new generation. For the vouth of the 21st
rentury, digital enviconments have hecome a way of Life, and the ™ print metaphors " of yesterday
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no longer hold the same weight. Insteard of basing their mental models upon print sources, children
today are influencing the creatton of new print sources modeled after the digital world. This new eli-
mate is one of the primary changes that have demanded fresh approgches to the study of children’s
information seeking hehavior,

Deespite their familianty with the digital world, childeen continue to demonstrate some difficul-
ty retrieving the information they need. Young people who are in a state of constant mental develop-
ment are often frustrated by unsuccessful information searches, and they habitually seek a path of
least effort. Over the past twenty years, there has heen a surge of research devoted to learming what
their needs and expectations are when using a search interface.

Historically, researchers first observed children as users of information retrieval systems, then
as informants. Over time, children were invited to participate in the construction of systems as test-
¢rs, and finally, as design partners ( Druin, 2002) . In this ever-shifting research environment,
researchers have stopped relying on adult standards of success =0 as to listen 1o children's own
standards and evaluations. Their findings corrabarate existing information retrieval theories while m-
phasizing & need to pay more attention to the element of “affect” in information retrieval svetems
whenever they are designed for children, Affect, or a user's emotional experience of an intedace,
plays a significant role for child users. An adult can view a svstem as a toal they can either accept or
reject, but children tend to experience things in a much more emotional way. A child's suceessful

use of the system depends greatly upon how comfortable he is with using it

A History of Information Seeking Models

Marehionini (1997} describes information seeking as being “driven by human needs for infor-
mation so that human beings may interact with the environment” . Many different models have been
developed over the vears to clanify just how human heings go sbout that information seeking
process. One of the leading early models was Belkins {1980) theory of Anomalous State of Knowl-
edge (ASK) . Belkin postulated that s person iz driven to seek information by the awareness of a
problem , although the problem may not be clearly understood. The individual must clanfy his prob-
lem before he can take the necessary steps to fill the gaps in his knowledge, This theory was one of
the first to emphasize a person's cognitive development, and it held water with contemporary theo-
nes of cognitive psychology.,

Although Belkin identified an emotional drive {or understanding and knowledge, Kuhlthao's
model {1991, 1997) of the Information Search Process waz one of the first 10 xplore the many
different emoations invalved in information seeking, Kuhlthou takes o constructivist approsch, laying
ot a process of building knowledge through six stages that take the individual from sk iitiation
and selection of a topic, 1o prefocus exploration,  to focus formulation, to collecting information ,
and finally, finishing the search. At every step of the way, Kuhlthau identifies the affects of uncer-
tamaty, optimism, confusion, doubt, frustration, elarity, confidence and satisfaction that secom-
pany the user throughout this process. Perhaps her sensitivity 1o the user's emotional state was due in
part 1o her theory being based on studies with adolescents { Hirsh, 1999; Cooper, 2005 )
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_Kuhlthau updated this theory in 1997 to add her findings that young peaple require colfadoration
and conversation Tor clarifying their information needs, These are two of the " Five (7s" she dentifies
for children's successful information retreval: the other C's are continng, because information
seeking is a process that requires patience ; charting , which helps a user to visualize her information
need ;. and composing, which s necessary for the user to integrate her newly acquired knowledge
with o sense of satislaction.

Belkin and Kuhlihan's models make information seeking appear to be a linear path from confu-
sion to eertainty, bul the most recent trend has heen a search process that is more cireular, The T-
ciative Search Process model suggested by Hembrooke, Granka and Gay (2005) makes the admis-
sion that, after a user has collected the information retrieved by a search, the user must then eval-
nate whether it has been successful or not, If not, as iz oftén the case, the user must decide either to
reformulate the query and begin the search all over again, or to end the search in dissatisfaction, This
is perhaps a more realistic model of information seeking, hecause the user is required to elarify
bis need . nol onee, bul as many times as it takes to get to a point of salisfaction.

In addition to using these models of information retrieval | rescarchers also pay elose attention
lo psychologival theories of cognitive development, Perhaps the most frequently cited theory is that
of Piaget’s (1969) stages of development. Piaget theorized that elementary school children, who
are the subjects of most information retrieval research, are in a Cognitive Operational stage in
which they are not yel strong with ahstract concepls but ean solve problems related to actual ob-
jects und eventz, For this reason, researchers have suggested that school assignments for children
of this age group be structured in a concrete, non-abstract way { Hirsh, 1999) . Adolescents,
in Piaget's model, find themselves in the final stage of development called the Formal (Iperational
stage, in which they are expected to be able to formulate theories and solve problems on a com-
plex, abstract level,

In light of the most recent studies of teen brain development, Piaget's theory may require
major updating; neuroscientists have found evidence that puints to a continued development from
age filleen up to age twenty-five, so an adolescent's mental state can hardly be termed finished or
finalized. On this ground, researchers have begun to contend with Piaget's theory and point 1o itz
failings . but few other child development theories have spanned so many itiseiplines, Plaget's the-
ory of child development continues to pervade the literature ol education, psvchology and informa-
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Research on Keyword Searching

Solomon (1993 ) condusted rescarch with elementary school students of many different age
groups. observing their kevword searches on (JPAC svstems. He corroborated Marchionini’s
(1989 ) findings that older children had more trouble with their complex quenes than did vounger
children with their simple queries. He considered that this was due in part to the structure of Li-
hrary of Congress Subject Headings, which favors a broad , deduetive approach o senrchimg, This
kind of information retrieval requires taking many steps to answer complex questions - and some-
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Hmes the answers are not forthcoming,

Solomon (1993 ) sugzests that information seecking i= not 4 linear, one-way process, hut in-
volves many dead ends or “hreakdowns™ from which one must recover. He found that VOUITEr
children, used 1o being uncertain, were more willing to keep going,  trying different queries after
a search failed. They also felt free 1o ask adults for help. But older children were nol so willing 1o
ask for assistance, and walked away angrily when the OPAC search returned results that were not
pseful o them,

Solomon's reésearch exposed serious problems of user dissatisfaction with the OPACs of that
day. For example, children using the OPAC looking for * planes” did not wm up the 31 results
that were given a subject heading of “airplanes” . Children who did not have the vocabulary ta oy
different terms were al a great loss when using a library OPAC in 1993,

Responding to Solomen’s research on children’s use of keyword searches, Borgman, Himsh,
and Walter (1995 ) published their study of the Science Library Catalog, Over a period of [our
years they constructed many versions of a library catalog and studied the way children used it, First
they studied children's use of existing OPACs and their rescarch corroborated Solomon's findings;
they noted that children generally had difficulty performing successful keyword searches on
UPACs. Nonetheless, the rescarchers found many children preferred the freedom of keyword
searching to other search methods. The Science Library Catalog ( SLE) was developed (o eliminate
the problems encountered by children in OPAC searches, including the OPAC's dependence on
typing, spelling and vocabulary skills. Children were studied using both the SLC and two different
OPACs. The SLC offered children the opportunity to use their mouse to browse and select from lists
of topics, arranged in Dewey Decimal hierarchies. Itz visual intedface of a hookshell and a carloon
bookworm offering assistance invited children to explore on their own without needing any prior
training or skills. Borgman, Hirsh, and Waller's research helped 1o highlight differences hetween
keyword based search engines and browsing search engines. Their findings were influential for
many interface designers, despite the fact that keyword hased systems have anly become increas-

ingly ubifquitous since then.

The User-Centered Maodel

The first of many major shifts in research approaches to children’s information seeking oc-
curred in 1995 with Grosss ( 19959 recognition that a wser will have o different relationship to
the search process depending on whether her search is imposed or sell-generated. Sell-gencrated
searches " spring from the context of an individual's life” while imposed searches originate with
some other person’s demand { Gross, 1995) . Previously, it was a habit of researchers o give
children imposed queries and then to evaluate their successes or failures based on the researchess
expectations. But Gross found that students lack of motivation when doing searches for school as-
signments or researchers may have been due to the imposed nature of the searches, When a query
is imposed, the seeker will lind ways to minimize her effort as much as possible. But when o que-
oy 15 self-generated , the secker has a higher interest in lisiming
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In resporise to Gross's finding, Hirsh {1999 ) worked with educators to develop her semanal
redearch of children's relevance eriteria. With innovative professional collaboration, Hirsh enlisted
the help of teachers und librarians to give the fifth grade subjects of her study an assignmenl thal
invited a wide range of ereativity in format and in selection of a topic. The ten children she studhied
were asked to write a biographical research report on a spors figure, with a map of the sports
figure's hometown, photos of the sports figure, and a story of the spons figure’s life and ca-
reer, The assignment involved the retrieval of information in many different formats, The assign-
ment also drew upon a known area of children’s interest and it was no surprise when children -
sponded to it with a positive, motivaterd attitude. The school librarian worked with them (o help
thern discover useful searching techniques, and their teacher invited Hirsh o conduet a number of
ohservation and interview sesstons with them.

The students in Hirsh's {1999) study were growing up with a new relationship to electronic
resaurces as o result of the inereasing ubiquity of the Internet. They were allowed to use Intemet
sources as well as print sources for their projects, so they spent as much time using Intemnet
search engines as they did OPACs. The athletes they chose were very famous and there was ample
information available, The study gave Hirsh an opportunity to find out how children selected the
most relevant information from the vast amount al their disposal. Instead of imposing her own
standards . Hirsh set out to discover the reasons why children found certain information to be rele-
vant, and what their criteria were. |

Using the children’s own statements, Hirsh was able to identify the criteria they used lo de-
citde whether something was relevant to their project or not. The most frequent criteria that came up
in their interviews were Topicality, Interest, and Novelty. Sometimes the children's concrete-
operational attempts 1o find topicality were misguided, as they rejected good hooks with clever t-
s when they did not find their athlete’s name clearly and prominently displayed. But they also
seemed to embrace learing in some surprising ways. When they went to the shelves to find the
book they were looking for, they often stopped to consider ather books that might be perli-
nent. Students were willing 1o collaborate with each other, sharing any information they found that
they knew would be helpful to another student’s search. They were also motivated Lo gather infor-
miation about their athlete that their fellow classmates would find fun and mteresting. Throughout
the study the students were constantly expanding their knowledge of their sports hgure and shanng
knowledge with each other, supporting Kuhlthau's model of a dynamic Information Search Process
that promoles leaming through collaboration and conversation.

Hirsh discovered that students had several effective techniques for evaluating the usefulness
of the sources available, They skimmed paragraph headings and first sentences, read descriptions
and checked indexes. 15 o source did not have a deseription or index il was often discarded before
lwsing read. This was necessary in light of the constraints on their time anct the vast amounts of 1n-
formation they had to sift through, The students hardly ever cared about the authority of sources, a
problem that has heen frequently diseussed by information professionals. The students were simply
concernerd with whether the sources focused entirely or partially on their chosen athletes.
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Though most information was carefully evaluated , some information was selected for expedi-
ency-especiully in the case of pictures, which were sometimes chosen without much attempl at e-
valuation. However, students did not generally seule for the fisst piece of information found, as
this topic was “onc that generated high levels of interst” ( Hirsh, 1999) .

Hirsh noticed that, for all their hard work, manv students suffered from 8 lack of under-
standing of the Intemet browsers they were usine. The fifth graders constantly failed 1o make use of
[nternet browsing lools and history features designed 1o aid them when a search must be perdormerd
over again. Students also complained that the Internet pages they found were writlen st a difficult
reading level. This is a problem that will continually follow children as they hecome more used to

search engines designed for adults.

The Fingerprint of a User’s Need

In 2005, Shenton and Dixon (2005 ) continued the work of Hirsh by attempting to get a us-
er-centered, " multi-dimensional picture” of children’s information needs. They identified an array
of needs that children have when seeking information, including many that, apart from Hirsh's
{ 1999 swdy, had not been addressed in much of the literature,

Children were interviewed in focus groups, and were asked to discuss any instances they
could remember when they needed information about something. The authors chose an interview
approach that lefl the concept of information open ended, so that they could hear what children
said they needed. without tmposing adult judgments or standards, Children identified needs for in-
formation: at thewr reading level , information that was current, information that did not overwhelm
them in quantity , and information at varving degrees of specificity. Explaining children's informa-
hon needs from the standpoint of the user's situation, Shenton and Dixon explored the wide spec-
trum of factors that influence a child user’s need, and examined every shade of need for each fac-
tor. They concluded that each child approaches an information scarch from a unique haeckground
with a unique set of need factors in mind, It is the mle of librarians to help children to better
articulate their own mental fingerprint of information need.

Echoing Hirsh’s (1999 findings, Shenton and Dixon ( 2005 ) found that children often feel
perplexed by the reading level of websites. Often the children interviewed were unaware of their
need for websites at their reading level until the sites retreved were found to be inadequate. This
finding eorroborates Belkin's ( 1987 ) theory that humans usually do net know exactly what kno
wledge they are lacking until they start poking around. The children that Shenton and Dixon stud-
ted were interested in filling a *gap” in their knowledge, and more gaps often arose when they
did not find what they were looking for,

Shenton and Dixon’s {2005 ) research prompted a more multifaceted, user-centered ap-
proach to the reference interview, in which the libraran must draw out a young patron’s " real

concerns” hevand the obvious things that children find easy to articulate,
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Implications for Interface Design

ln the “user-centered revalution™ of the twenty-lirst century, more attention has frequently
been paid 1o the “triad of feelings, thoughts, and actions” that make up a user's approach to in-
formation secking. Bilal (2003) proposed the development of an “affective paradigm™ which will
bring these aspects into greater locus. She argued that the affeet of interfaces would become -
cregsingly important when designing information retrieval systems for children.

Bilal confirmed the findings of Hirsh (19995 and Shenton & Dixon (20057 that children ave
inereasingly iznoring the search engines built for them, and they are instead becoming avid users
of adult search engines. Bilal suggested that this transition was a direct result of children’s dissatis-
faction with child search engines, She studied childrer’s use of the kids' search engine Yahooli-
gans! and, at first, found surprisingly high levels of motivation. The children were excited and
proud 1o be using the Intemnet and were thus persistent and patient information seekers. But as the
astudy went on, Bilal found that this scarch engine was not meeting children’s needs for spell-
checking, feedback, and eabmuthive indexing, which are features of the larger adult search en-
aines, Because of this deficiency many children graduate themselves to the adult search engines
before they are ready to handle the reading level of adult web pages.

Bilal wrote of the importance of children feeling positive affects, such as challenge . motiva-
tion. and self-confidence . whenever performing searches on the Intemet In Bilal's later re-
search, she pilled children out of their traditional roles of “user”™ or “informant,” and placed
them in the role of interdace designer. She invited them to tell her what they wanted to see inoa
search enwine interface, and she drew it for them, The most frequent things the children suggested
weres " Help™ funetions; subject categories that were both broad and specific; instructions on
how 1o perform i search ( written in explieit, kid-friendly language) ; and two separate search bo-
x5 for kevword and natural language searching.

Other researchers were also interested i desigming developmentally appropriate interfaces for
children based on positive affect. Cooper (2005 ) thearized that children, whe are in a concrete-
operational stage of development, have an especially strong need to feel success and confidence,
ar else their early efforts at exploration will be discournged. Therefore, search engines need lo be
designed with * built-in safety nets, " like a spell checker, so that children can search freely with-
out becoming overwhelmed by the skills they lack. This is completcly in keeping with the findings
of Solomon and Borgman, Hirsh and Walter in regards (o the dissatisfaction children feel when
they da not have the correct spelling of a search term. Cooper suggested that young children may
feel more powerfully the confusion theorized by Kuhlthau and the anomalies discussed by Bel-
ki, They are already at & loss for the vocabulary o articulate their information needs, so they
miay el higher levels of frusiration. Cooper recommended that a developmentally-appropriate
search engine shoulil be open-ended |, involve many senses, offer feedback, keep records, en-

vourage exploration and nsk-taking, and promote crtieal thinking. |
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Radical Change Theory

Perhaps no author represents the user-centered trends of the twenty-first century mare (han
Dresang’s ( 1997, 2005 ) " Radical Change Theory ", which was designed to explain certam
chenges in handheld books for youth. She found that books today are increasingly published in for-
mats reflecting the ™ interactivity | connectivity and aceess of the digital world” . Children’s famil-
iarity with the highly interactive formats of Internet pages has led 1o books being designed with
eomplex, non-linear layouts. The pages of today's children’s hooks are littered with piolires
“lun facts,” and suggested resources for more information. The children Dresang interviewed said
that they enjoved looking at a page full of information in vareus visual formats: they added that
they like to make “chotces” of what they wamt 10 read ( Dresang, 2005) . Dresang (20035) -
gested that, contrary to stripping children of their patience for reading books, the new format ac-
tually promotes the development of abstract, eritical thinking

Dresang remarked upon several unfortunate wends she found in the existing literature about
children’s relationships to digital eavironments. She pointed out that, for example, research pre-
viously showed a nft belween gender groups that suggested boys were more comfortable with digrtal
iformation secking than girls were. Today | girls are every bit as enmeshed, in the digital world as
boys. Researchers must take care not 1o make assumptions that dre outdated in the digital world.

Dresang posed many hard questions about the " gold nuggets” researchers may have over-
looked in their studies, Much of the early research that investigated children’s information seeking
behavior focused on its failings. Dresang challenged researchers to stop focusing so heavily on
children’s failed searches, and to pay more attention to the new behaviors fostered by the digital
environment. She also called for more studies that allow children o define lor researchers their own
ceriteria of a successful search. Her points are salient and provocative, vet she neglected o men-

tion Hirsh's extensive user-hased study of children's relevance eriteda in 1999,

Conclusion

Researchers studying children’s information sttcking behavior generally operate under the un-
derstanding that children have a fundamentally different approach to infirmation than adulis
do. Children have stronger feelings, which can lean toward extreme enjoyment or massive disap-
pointment, They are still developing their skills with spelling, typing and vocabulary, and there
lore are in need of search enpines designed with their abilities in mind. But despite all of the cards
stacked against them, children have clearly become more frequent users of adult search engines,
wherever some of therr needs may be better met.

We must not lose sight of the gosl to design better and easier interfaces for child users, With
an open-ended, user-centered approach, we can continue to make progress toward that
goal. Today's child user will be tomomrow’s adull vser, and at the rate that children are reshaping
our world, it will be interesting 1o see how our search interfaces change and develop tw mesl the

demands of an increasingly interactive population of digital wsers.

1730




_ﬁ

(At s 5 A

A E SN SRR TR (19092000}

References |

Marchioning, G (1997 | Information secking in electronic environments. Cambridge Uni-
versity Press,

Belkin, N, J. (1980} . Anomalous state of knowledge as a basis for information reriev-
al. Canadian Joumal of Information Seience, 5, 133 - 143

Borgman, C., Hissh, 5.& Walter, V. A. (1995) . Children’s searching behavior on
browsing and kevword online catalogs: The Science Library Catalog project. Journal of the Amen-
can Society for Information Science. 46 (9], 663 - 634

Bilal, . (2005, Fall) . Children's information seeking and the design of digital interfaces
in the affeetive paradigm. Library Trends, 34 (2}, 197 - 208.

Cooper, 1. Z. (2005, Fall) . Developmentally appropriste digital environments for chil-
dren, Library Trends |, 54 (2), 286 =302

Phuin, Ao (2002% . The role of children in the design of new technology: Behaviour and
Information Technology, 21 (1)1 35

Dresang, E.T. (1997) . Influence of the digital environment on literature for vouth: Rad-
ical change in the handheld book. Library Trends, 45 (4), 639 - 663,

Dresang, E.T. (2005, Fall) . The information-sceking behavior of youth in the digital
environment, Library Trends, 54 (20, 178 - 196

Gross, M. (1995% | The imposed query, RO, 35, 236 - 243,

Hembrooke, H. ., Granka, L, Gay, G., & Liddy, E. (2005, June) . The effects of
expertise and feedback on search term selection and subsequent leaming. Jounal of the American
Saciety for Information Science & Technology, 56 (8), B61 -871.

Hirsh, 3 (1999, December) | Children’s relevance criteria and information secking on e-
lectronic resourees.  Journal of the American Seciety for Information Science, 300 (14},
1265 - 1283,

Kuhlihaw, €. (1991) . Inside the search process: Information seeking from the user's per-
spective, Journa! of the American Society [or Information Science, 42, 361 = 371.

Kuhlthaw, . ( 1997, Spring) . leaming in digitsl libranes: An information search
process approach. Library Trends, 45 (4], 708

Piaget, J. . & Inhelder, B. (1969) . The psychology of the child. New York: Basic
Books.

Shenton, A, & Dixen, P, (2005, Summer/Fall) . Information needs; Leaming more
about what kids want, need, and expeet from research, Children & Libraries; The Journal of the
Assoriation for Librarv Service to Children, 3 (2}, 20 =28,

L]

Solomon, P (1993, June) . Children's information retrieval hehavior: A case analysis of

an OPAC, Journal of the American Seciety [or Information Science, 44 (5}, 245 =164,

R -




