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This study reports on the first part of a research project
that investigated children’s cognitive, affective, and
physical behaviors as they use the Yahooligans! search
engine to find information on a specific search task.
Twenty-two seventh-grade science children from a mid-
dle school located in Knoxville, Tennessee participated
in the project. Their cognitive and physical behaviors
were captured using Lotus ScreenCam, a Windows-
based software package that captures and replays ac-
tivities recorded in Web browsers, such as Netscape.
Their affective states were captured via a one-on-one exit
interview. A new measure called “Web Traversal Measure”
was developed to measure children’s “weighted” tra-
versal effectiveness and efficiency scores, as well as
their quality moves in Yahooligans! Children’s prior ex-
perience in using the Internet/Web and their knowledge
of the Yahooligans! interface were gathered via a ques-
tionnaire. The findings provided insights into children’s
behaviors and success, as their weighted traversal ef-
fectiveness and efficiency scores, as well as quality
moves. Implications for user training and system design
are discussed.

Background and Purpose

Advances in information technology have transforme

tial growth of the World Wide Web (Web) and its ubiqui-
tous adoption as a vital information retrieval tool “is exert-
ing power over the evolution and development of inform
tion-seeking behavior” (Nahl, 1998b: 157). Children are
more persistent and motivated in seeking information over
the Web than in using traditional and online sources (Bilal,.

1998; Bilal & Watson, 1998).

What implications will this motivation have for teaching

1969), and information needs (Walter, 1994; Goss, 1997)
may impact their information-seeking behavior in IR sys-
tems. Use of the Web in schools and the increased access to
the Web by children at home raise many issues concerning
information-seeking and use, the roles of school librarians
and teachers in educating and training, and how well de-
signers of Web engines provide user-centered interfaces that
facilitate children’s information-seeking.

The search engines facilitate seeking information on the
Web. Presently, there are over 500 engines, but only three are
designed for children: Yahooligans! (http://www.yahooligans.
com), Ask Jeeves for Kids (http://www.ajkids.com), and
Super Snooper (http://www.supersnooper.com). Yahooligans!
began in 1994 as an engine and directory designed for
children ages seven to twelve (Yahooligans!, 1998). Ask
Jeeves for Kids was developed in 1996 as an engine and
meta-engine; the age group is undefined (Ask Jeeves, Inc.,
1998). Super Snooper is a newcomer to the Web and gained
recognition in early 1998. The engine does not indicate the
age group for which it is designed (Cool Sites Network,
Inc., 1999).

d While the widespread introduction of OPACs and CD-
IJ]ZQ_OM databases spawned several end-user studies, research
on end-users of Web search engines has only started to
emerge. This study is part of a research project (Bilal, in

a_progress) that examined children’s cognitive, physical, and

affective behaviors as they used Yahooligans!
The main purposes of this study were:

To examine children’s cognitive, physical, and affective be-
haviors as they sought information on a fact-based search
task in Yahooligans!,

and learning? Are children cognitively and affectively pre-, 1o measure children’s success in finding information on a
pared to traverse Web space? Children’s cognitive abilities fact-based search task.

(Siegler, 1991), developmental levels (Piaget & Inheldere To compare the cognitive and physical behaviors between
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children who succeeded in finding the desired information in
Yahooligans! and those who failed.
e To develop a new measure for quantifying traversal effec-
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tiveness and efficiency scores, as well as quality moves dren searched more successfully when the assigned task was
between children who succeeded in finding the desired in-  vague than when it was specific.
formation in Yahooligans! and those who failed. Kafai and Bates (1997) investigated how elementary
e To investigate the relationship between children’s character- school children interacted with the Internet by building
iSt.iCS (i-e., reading ability, prior _Internet_/Web experienc_e, annotated directories of Web sites for other children. Six
prior knowledge of the Yahooligans! interface, domain elementary classrooms. arades one throuah six. were in-
knowledge, and topic knowledge) and their success in using . y . ' 9 . . . 9 ’ .
Yahooligans! volved in the “SNAPdragon” project. Children needed in-
struction and assistance at different stages of their search

. ) , . , process to improve their search results. Typing, spelling,
Results gained from this research project will contributejjiteq vocabulary, search strategy formulation, and Bool-

to both the cognitive and affective theories of children's g4 |ogic skills limited their abilities in finding appropriate
information-seeking behavior, and to improvement in sys-

! resources.
tem design. Wallace and Kuperman (1997) examined Web search

activities of four pairs of sixth graders on an ecology
project. Children made many navigational moves, but rarely
examined more than five links from the latest hit list, tended
Research on children’s search behavior in using inforfo seek answers rather than aim for understanding, did not

mation retrieval systems, such as CD-ROM databases arfyaluate the sources found, used repetitive keywords in their
OPACs provides a context for their information-seekingS€arches, employed natural language in their search state-

behavior and the problems likely to be encountered. Doe§€Nts, and had problems with broadening and narrowing

this behavior transfer to the Web environment? searches. _
In using online public access catalogs (OPACs), chil- USing a smaller sample size, Lyons, et al. (1997) exam-

dren’s success rate ranged from 10% (Edmonds, Moore, gned four science students’ Web activities, a pair from sixth
Balcom, 1990) to 88% (Hirsh, 1997). Children’s searchdrade _an(_j another frqm ninth grade. The students _had prob-
strategies varied with grade level, search tasks, domain a@M$ finding appropriate vocabulary to use in their search
topic knowledge, and the design and structure of the opAétatemen_ts, resorted to books to find suitable search te_rms,
used (Hirsh, 1997; Borgman et al., 1995: Solomon, 1993)2nd applied the Boolean operator AND frequently but in-
In using a CD-ROM encyclopedia, children had difficulties COTectly. _
in finding search terms and in spelling, and lacked concep- ' N€ parameters employed in these Web, OPAC, and
tual understanding of how the encyclopedia worked (Mar-CD-ROM studies make it difficult to identify typical at-
chionini, 1989). tributes of ch|Idren’_s mformaﬂon-seekmg behawor because
each of them examined children of a certain grade level and
assessed their behavior on certain search tasks as they used
Children and the Web/Internet various information retrieval systems. However, these stud-
ies identified common problems with children’s search
To date, only a few studies have examined children’s usestrategy formulation and refinement, search syntax, concept
of the Web and search engines. In a pilot study, Bilal (1998election, and spelling.
investigated the searching behavior and success of 22 sev-
enth grade_ science _students_ in using the YahOO“gan.sétudies of Web Search Engines
search engine to find information on a research task. Chil-
dren failed in their quest mainly due to their lack of knowl-  Evaluation of information retrieval via Web search en-
edge of how to use the engine. Children queried Yahooligines provides an indication of how well end-users interact
gans! in natural language, a search syntax not supported lwith these IR systems. The few studies that employed
the engine; used vocabulary that is either too broad or tomeasures to investigate Web search engine performance
specific, scrolled homepages minimally, and rarely read theannot be easily compared because they neither examined
content of homepages they visited. Yahooligans! misleadthe same engines nor utilized the same metrics for evalua-
ing titles of the hyperlinks, poor abstracting of hyperlinks, tion. To date, only one study has compared the search
lack of spell-checking techniques, poor indexing of sites andeatures and evaluated the retrieval performance of three
homepages, absence of a natural language interface, and &b search engines designed for children: Yahooligans!,
engine’s small database size surfaced as major problems sk Jeeves for Kids, and Super Snoofilal, 1999). The
using Yahooligans! engines’ retrieval performance was compared on three types
In a study of a group of elementary children’s Internetof searches (i.e., single keyword, multiple keyword, and
searching, Schacter, Chung, and Dorr (1998) found thamatural language) that were formulated by twenty-two sev-
most children sought information by employing browsing enth grade science students: The retrieval performance cri-
strategies and that a few used multiple synonyms to refingeria included: retrieval output, relevance, overlap, and re-
their queries. When querying the Internet, 62% of the chil-dundancy. The study shed light on the strengths and weak-
dren used inappropriate syntax (i.e., natural language). Chihesses of each engine and its appropriateness to specific

Relevant Literature
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queries. The weaknesses found included retrieval interface (3) Is there a difference in cognitive and physical behaviors

design, i.e., categories and sites within categories (Yahoo- between children who succeed in finding the correct
ligans!); the display of results with option boxes and pull answer to the fact-based search task and those who do
not”

down menus (Ask Jeeves for Kids); lack of descriptions of
returned links (Ask Jeeves for Kids), of a speller (Yahoo-
ligans!), of a natural language interface (Yahooligans! and
Super Snooper), of an online help (Super Snooper); as well succeed in finding the correct answer to the fact-based
as limited search instructions under online help (Yahooli- search task and those who do not?

gans! and Ask Jeeves for Kids), and small database size (5) what criteria do children use to judge relevance of the

(4) What difference in traversal weighted effectiveness and
efficiency scores, as well as quality moves does the
“Web Traversal Measure” reveal between children who

(Yahooligans! and Ask Jeeves for Kids). hyperlinks they activate and the homepages they visit?

Research has shown that popular engines, such as Alta (6) To what extent do the following characteristics impact
Vista, Infoseek, Lycos, OpenText, Excite, and WebCrawler children’s success in finding desired information in
also had problems, especially with query refinement, appli- Yahooligans!:

cation of Boolean logic, and poor indexing and abstracting
of returned results. The engines lacked thesauri and concept a. Experience in using the Internet/Web
mapping to assist with the search process, and provided b. _Knowledge of the Yahooligans! search and retrieval
users with little control over managing the results. Precision interfaces ] _
ratios varied with the type of query and the measurement © Domain knowledgg (e, §C|ence)
. d. Topic knowledge (i.e., alligators)
used. (Su, Chen, & Dong, 1998; Meghabghab & Meghab- e. Reading ability
ghab, 1996; Chu & Rosenthal, 1996; Ding & Marchionini, '
1996; Leighton, 1995).

One can imagine that children who experience problems
in using well-structured information retrieval systems, such
ZS OPACs and CP'ROMS' who have ||m|ted_ cognitive A fact-based task is one that requires a single, straight-

evelopmental ability, and who lack or have madequat%r

. . . ward answer. It is data-based, usually uncomplicated,
knowledge and skills for using search engines may thereforglnd mav not require research to find the answer. This task
search the Web in vain with great frustration (Bilal, 1998). y d i

Examination of children’s traversal behaviors in Yahooli- o> imposed by the children’s science teacher for the pur-

gans! could provide an understanding of the learning rePOS€ of practicing use of the Web.

quirements and cognitive demands the engine imposes on
children. This understanding will have implications for user Methodology

Web training, and could lead to improvement in Yahooli- _ o o
gans! design. This study employed both quantitative and qualitative

inquiry methods. The quantitative method provides empir-
ical data about the behavior, success and failure, errors
Research Questions committed, and knowledge of Web and Yahooligans! nav-
igation and use. This method requires that these observa-
. 4 . i tjons be recorded and viewed at a later time. Lotus Screen-
teractive thoughts, actions, and feelings in the process

- am (http://www.lotus.com), a Windows-based software
COI’]StI’UCt.IC.)n (Kuhlthau, 1993’ Pp. 8_9).' Thought; relate topackage that records and replays captured activities in Web
the cognitive domain, actions or physical behavior to th

- . . . . browsers, such as Netscape Navigator, was used to achieve
sensorimotor domain, and feelings to the affective domain

In this study, children itive behavior is defined as 5. 902"
“n IS study, chiidren's cognitive behavior IS defined as ¢ qualitative method generates data from interviews
behavioral acts that relate to cognition, i.e., knowledge

hensi bl Vi d eritical int " ‘and provides an understanding of the behavior and pro-
i:.om”;.)reh e".‘s'?”t; Ero. em s:‘ct))whng,. anl C[' 'fr? tm erpret Acesses that result from the guantitative method. The re-
lon, physical behavior as ‘behavioral acts that are exterse , opep developed three instruments: 1. Internet/Web Quiz,
nally observable, i.e., visual perception, speaking, and na

o . . . . V5. Exit interview, and 3. Teacher Assessment of Student
igating”; and affective behavior as “behavioral acts thatCharacteristics

relate to feelings, i.e., interests, values, motivation, pur-
poses, and goals” (Nahl, 1997, pp. 13-14). In this study,
answers were sought to these questions: The Setting

(7) What affective states do children experience in using
Yahooligans!?

“Information seeking incorporates the experience of in-

(1) What cognitive behavior do children demonstrate to Thls study _tOOk place at a mlddle S_Ch_OOI’ grades 7-9
find the answer to the fact-based search task in Yahoo- (d€signated Middle School for confidentiality purposes) lo-
ligans!? cated in Knoxville, Tennessee. The school was selected

(2) What physical behavior do children demonstrate to find based on these criteria: (a) the school librarian’s willingness
the answer to the fact-based search task in Yahooli- to participate in the project, (b) the seventh-grade science
gans!? teacher’s involvement in integrating the Internet into the
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science curriculum and her willingness to participate in thisYahooligans! prior to the experiment and found the correct
study, (c) the school administration’s willingness to takeanswer.

part in the project, and (d) the availability of an Internet
connection.

At the time of the study, the school’s enrollment was
1,080. The socioeconomic status was low since sixty per- Yahooligans! is a search engine and directory designed
cent of the students qualified for a free lunch. The teacher dfor children ages 7 to 12. It allows for both keyword
the three seventh-grade science classes selected for thlgsarching and browsing by subject categories or headings.
experiment was a recipient of “twenty-first century class-Retrieval from Yahooligans! includes the number of cate-
rooms” funding, an initiative established in 1992 by the gories and the number of sites within each category. It
Tennessee Department of Education to provide hardwarimdexes titles of homepages, Uniform Resource Locators
and software support for teachers who use technology iflURLs), and descriptions from homepages, although it is
their curricula. The library at the Middle School was the siteunclear how extensive the indexing of these descriptions is.
for this experiment. Prior to the beginning of the experi- The database is built through automated search robots that
ment, the library had two computers with an Internet con-crawl new sites at various locations, as well as through user
nection. Three additional computers were networked andecommendations of specific sites. Yahooligans! does not
connected to the Internet to accommodate use of five comemploy advanced search syntax, such as Boolean logic,
puters at a time. Before beginning the experiment, Lotugproximity, nesting, or natural language (Yahooligans!,
ScreenCam version 2.0 was installed on each of the fivé994-1998).
computers and pre-tested for proper software and hardware
operation. Captured searches were saved locally and tran?n'struments
mitted to the researcher’s workstation.

Yahooligans!

The researcher developed three instruments to collect the
empirical data: (1) Internet/Web Quiz, (2) Teacher Assess-
ment of Student Characteristics, and (3) Exit Interview. The

Library instruction in the Middle School is introduced Quiz comprised two main sections: Experience with the
over the span of a year in the sixth grade and reviewed in thinternet/Web (six questions), and Fun quiz about Yahooli-
seventh and eighth grades. This instruction covers a routingans! (seven questions). The Quiz took an average of 10
orientation to the library’s rules and procedures, the use ofminutes to complete. The Teacher Assessment instrument
the Accelerated Reader program, the online cataloglicited the teacher’s ratings of the children’s topic knowl-
(OPAC), Dewey classification system, print and online pe-edge of the task (i.e., alligators), domain knowledge of the
riodical indexes, and the use of the Web. The latter igask (i.e., science), and reading ability. The teacher was
offered on an as-needed basis as part of the curriculum. Welmable to rate the children’s knowledge of computers or the
instruction covers basic search strategies with an overviewnternet/Web. The Exit Interview instrument comprised
of search engines and an emphasis on Alta Vista. Searchirguestions about relevance judgment and the Yahooligans!
the Web involves minimal use of the engines, however, andetrieval interface features, as well as affective states. It took
maximum utilization of specific Web sites bookmarked byan average of 20 minutes to complete. These instruments
both teachers and the school librarian. were pilot-tested and refined.

Library Instruction

Participants Measurement

Due to the School’s Internet Use Policy, which requires The “Web Traversal Measure” was developed here for
parental consent for using the Internet, parental permissiothe purpose of measuring children’s weighted traversal ef-
was needed prior to selecting the participants. In order tdectiveness and efficiency scores, as well as the quality of
represent all seventh-grade science students in this studgheir moves in using Yahooligans! Each possible search
parental permission was sought for all ninety students enmove and hyperlink activation was assigned a score based
rolled in these three classes. Thirty permission slips weren its degree of relevance to the search task. A score of 1
received. After the students’ consent was sought, the sampieas assigned to a relevant search and/or hyperlink activa-
was twenty-five. Three students were involved in the pilot-tion, a score of 0.5 for a “semi-relevant” search and/or
testing, resulting in twenty-two students who remained forhyperlink activation, and a score of 0 for an irrelevant
the duration of the study. search and/or hyperlink activation. The higher the score, the
more relevant or appropriate traversal actions were. The
measure takes into account Transcribed Moves (TM), Se-
lection Actions (SA), and weight for each SA (WSA).

The teacher assigned the following topic to search in The Transcribed Moves (TM) amoveshat includeall
Yahooligans!:How long do alligators live in the wild, and traversal behaviorsThese are searching (typing a search
how long in captivit® The author researched the topic in statement using either single concepts, multiple concepts,

Search Task
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— Inside Yahooligans!

- Gross Food!
-Have Some Fun

School Bell “What's the News?
Lang. Arts, Math, Social Stadies...

4% Around the World
Cowdries, Food, Holidays .

5 Arts & Entertainment Favorite Places

Science & Nature

& A (=

TV, Mowies, Jokes, husic... Space, Animals | Dinosaurs. .. -Pokémon
*Online Games
Computers & Games Sports & Recreation - Musicians
E Games | Web | Saeensguers... Baseball, Chtdoors, Wrestling...
“ﬂp!
het Events News Spotts Wieh Celeh e g

FIG. 1. The Yahooligans! search interface.

and natural language), browsing (visiting subject categoriesand Nature) and its subcategoiynimalswere assigned a

subcategories, Web sites, and homepages), looping (reactieore of 1, whereas the two other subcategdsigaceand

vation of previously visited Web sites and/or of previously RobotsunderScience & Odditiesvere assigned a score of

executed searches), backtracking (use of Netsdzgek 0. Relevance was determined as follows:

button), screen scrolling, mouse movements (moving the 1 = Relevant e ¢ b or hvoerlink which. based

. = Relevant,was assigned to a search or nyperiink wnich, base:

mOl’_Ise _Over text and hyperlln.ks), and exploratory moves on its formulation/title and/or descriptionis appropriate or ap-

(activating Netscape or Yahooligans! features, such as Help, pears to leado the desired information aritidoes.

Search, URL location bar, etc.). Selection Actions (SA) are aearC? ixgmpleallhgg@ 4 oddities: Living Things.

movesthat include onlysearchingand/orhyperlink activa- ot xample: Seience an fHies: tiving Things:

tion and looping These moves exclude backtracking, scroll-

ing, mouse movements, and exploratory moves. Each SA 0.5 = Semi-relevant,was assigned to a search or hyperlink which,
L iah ! d ibed i di based on its formulation/title and/or descriptigs appropriate or

was given a weight (WSA), described in Appendix A. appears to leado the desired information butoes not.

Search Examplealligator in captivity
Hyperlink Example:Wildlife

Scoring Method
0 = irrelevant, was assigned to a search or hyperlink which, based

All possible search moves (e.qg., alligator, wild, captivity,  on its formulation/title and/or descriptiomives no indicationof
etc.), as well as all possible hyperlink activation moves anddoes not containnformation relating to the search task.
7 . o . . . ) Search ExampleLife lines
(e.g., Science & Oddities) a child might make in Yahooli- Hyperlink ExampleBiology Database

gans! were assigned a score of either 1 (relevant), 0.5 e ) :
. . . | subiect Examples of this “scoring method” under Yahooligans! category
(semi-relevant), or O (irrelevant). The Yahooligans! subject ggience & Oddities.

categoryAround the Worldand its subcategorigdountries Category Weight
Politics, History, for example, were assigned a score of 0. Science and Oddities 1
The subject categorcience & Odditiegcurrently Science Animals 1
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JANS ) DIRECTORY,, *weirt

tiles and hibians >

-I all of Yahooligans!

* American Alligators (2)
® Nile Crocodiles (<)

1. Crocodile Files #® - learn the facts and the myths behind that crocodile smile.

(o]

. Alligator and Crocodile - do you know the difference between an alligator and a crocodile? Learn about this
fearsome creature with this Flotida Power and Light site.
. Bagheera - Dwatf Crocodile - facts about this endangered animal the smallest crocodile in Africa.
. Crocodile - brief info and drawing of this species from the Canadian Museum of Nature.
. Crocodile Huntet - check out the official site of the TV show Crocodile Hunter and the Australia Zoo.
. Crocodiles - let Nova help you learn about crocodiles. Read up on their survival strategies, basics on all 23
species, and what it's like to wrestle a Nile crocodile in the wild.
7. Crocodilian Photo Gallery - photos of alligators, caimans, crocodiles and gharials.
8. Crocodilian Species - Chinese Alligator (Alligator sinensis) - Understand the habitat, diet and breeding of this
species.
9. Gator Hole - dedicated to the American alligator.
10. Gatotland - a tourist attraction and wotking alligator farm in Otlando, Flotida.

[n L O PN )

FIG. 2. The Yahooligans! retrieval interface.

move, and only a “meaningful” TM is an SA move. Screen

mz:?nnga&e (? scrolling which is a TM, for example, is not an SA move,
Organizations 0 whereas typing the conceplfligators is both a TM and an
Pet Care 0 SA move. If a TM is an SA move, then it is given the
Reptiles and Amphibians 1 number 1 to indicate it is a single move. If a TM is not an
Wildlife 0.5 SA, then it is given a 0. Thus, not every TM move is a
Worms 0 “ . ”

7005 05 meaningful” SA move. The number 1 next to each TM

indicates a move andot a value or weightSimilarly, the

To quantify children’s weighted traversal effectivenessNUmber 1 in the SA column indicates a “meaningful” TM
and efficiency scores, as well as the quality of their moves@ndnot a weight given to a TMThe number 0 in the SA
these three parameters were derived from the TranscribegP!umn means that the respective TM is not an SA. Further,

Moves (TMs), Selection Actions (SAs), and Weighted Se-2 Weight (WSA) is only assigned to the “meaningful” SAs
lection Actions (WSAS): based on relevance as indicated earlier. In Appendix A, for

example, seven SAs are relevant and have a weight of a 1
- h, and SAi i-rel tand h ight of 0.5.
Weighted effectiveness score: 3 "(WSA X SA)/ each, andone IS semi-relevant and has a weight o
i=1
) : . . . i= j=k
SI="(TM,) (Equation 1), whera is the total number of SAs ~ WVeighted efficiency score: zi:ZWSA"/ EjleMJ (Equa-
j=1

andmis the total number of transcribed moves to the targefion 2), wherenis the total number of SAs aridis the total
hyperlink. Equation 1 is the sum of the weight for each number of all TMs. Equation 2 is the sum of the weight of each
Selection Action multiplied by the Selection Action and SA divided by the sum of all TMs.

divided by the sum of Transcribed Moves to the target -

hyp_erllnk (|.e.,G_ator Hole. Each Selectl(_)n Action (SA) is  Quality moves: SIT'SA Y S TM, (Equation 3), where
assigned a weight (WSA) based on its relevance. This =1 o

weight can be either O (irrelevant), or 0.5 (semi-relevant), oiis the total number of SAs arldis the total number of all

1 (relevant). As seen in Appendix A, each TM is a singleTMs. Equation (3) is the sum of SAs divided by the sum of
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TMs. This parameter quantifies the percentage of “meaneurred, children were given additional time to complete the

ingful” moves a child makes during traversal. task.
Application of Equations 1, 2, and 3 to the data in Limitations of the Study
Appendix A.

This study was limited to seventh graders and in specific

A child made 20 total Transcribed Moves (TMs) of science classes. It took place at one middle school, and used
which only 8 TMs were “meaningful” (equals 8 SAs). only Yahooligans! The children who participated in this
Seven of these SAs are relevant and given a weight of a $tudy may not represent the traversal and affective behav-
each; one SA is semi-relevant and is given a weight of 0.5iors of all middle school students in Tennessee, nor may
The total weight for these SAs is 7(5/\WSA) The child  they represent the whole population of seventh-grade sci-
reached the target hyperlikator Holeat move number 18. ence students.

Based on Equation 1, the child’s Weighted Effectiveness A second limitation includes the reliability of the chil-

Score becomes: dren’s affective states gathered from the exit interview.
Unlike the quantitative method that provided one hundred

s 18 percent accuracy of children’s behaviors in using Yahooli-

S (WSAX SA) /S (TM) = 7.5/18= 42% gans!, the qualitative method using an exit interview relied

on children’s perceptions of and feelings about their expe-
rience with the search engine. This experience was not
checked against sources, such as videotapes of traversal
activities or verbalization during traversal. Therefore, the

Based on Equation 2, the child’s Weighted Effici S N ) .
ased on Equation © child's Yveighte iclency Corerellalolllty of the interview data may be affected.

i=1 j=1

becomes:
A third limitation concerns the small sample size (22
children), which may impact the external validity or gener-
° 2 . alization of the results of this study to the whole population
2WSA/ XTM; = 7.5/20= 37.5%. of seventh grade children.
i=1 i=1

Based on Equation 3, the child’s Quality Moves becomesResults
The results are presented within the context of the seven

8 20 research questions posed. Due to Lotus ScreenCam failure
>SAI X TM, = 8/20= 40%. to replay eight recorded sessions from the beginning to the
i=1 i=1 end, the data reported here is based on fourteen instead of

twenty-two Web sessions.

Procedure

. . . . 1. What cognitive behavior do children demonstrate to
The experiment began in April 1998. The teacher m_find the answer to the fact-driven search task?

formed the children about the purpose and nature of the
project. The researcher reiterated this information before the Children’s cognitive behavior was examined in regard to
children signed the consent form to participate in the studytheir Selection Actions (SA) which included keyword
Each child was assigned a number and given a foldesearching, browsing by subject categories and subcatego-
labeled “My Web Searches.” Children were drawn five at aries, keyword searching within subject categories, and loop-
time from their science class, and were taken to the schoahg (i.e., reactivation of a search or hyperlink).
library. Children took the Internet/Web Quiz and were
placed at different computers to start their search Sessmné’earch strategy
Instructions for using Yahooligans! were not provided, but
assistance was given as needed. Search strategy is a process of expressing one’s infor-
The experiment for this part of the research projectmation need in an information retrieval system. In their
occupied one day. Prior to searching, children were inapproach (i.e., initial move), most children (64%) repre-
structed to (a) perform the assigned task in Yahooliganssented their need using single concepts and multiple con-
only, (b) limit search time to thirty minutes, (c) highlight the cepts. Thirty-six percent (36%) browsed under subject cat-
best answer using the mouse, (d) print the answer and pla@gories. In subsequent moves children searched by keyword
it the Web folder, (e) highlight the answer on the printoutand natural language.
with the marker located in the folder, and (f) announce the Children used the concrete concegitigator and its
completion of the search session to the researcher and/or tiptural form alligators from the search queryow long do
school librarian. Additionally, children were instructed to alligators live in the wild and how long in captivityThe
report problems immediately. When technical problems ocsingular form was employed 15 times and the plural one 36
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TABLE 1. Children’s Keyword Search Formulations in Yahooligans!

Frequency/no. Frequency/no. Frequency/no.
Single concept of hits Multiple concepts of hits Natural language of hits
alligator 15/1-C, 15-S* wild alligators 171 alligators in the wild 2/0
alligators 36/1-C, 15-S alligator captivity 1/0 alligators in captivity 1/0
animals 7/4-C, 157-S life lines 1/0 alligators life in the wild 1/0
lifespans 1/0-C, 0-S animal captivity 1/0 alligators in wild 1/0
age 1/1-C, 65-S alligator life 1/0 lifespans of animals 1/0
captivity 1/0-C, 0-S alligator in the wild 2/0

alligator in captivity 2/0

alligatorlive 2/0-C, 0-S
wild 1/6-C, 118-S

C = Category; S= Site.

times (Table 1). All nine children who began their initial cially in search engines, such as Yahooligans!, that support
moves using keywords typed eithalligator or alligators, both searching and browsing by subject categories. The fact
except for one who entered the tefifie spans Children’s  that children were not given instructions to either search by
subsequent moves varied in number (6—-28); their traversdeywords or browse under subject categories as they inter-
process showed a pattern of moving back and forth betweeface with Yahooligans!, and the fact that they only asked for
searching and browsing — from using natural language, t@ssistance when technical problems occurred during tra-
visiting sites, to browsing under subject categories, and twersal, indicate that they were comfortable with their prob-
searching by keyword within subject categories. One childJem-solving process. Children were “initiators” trying to
for example, followed these traversal moves: (1) typed thdearn about the appropriate form of search formulation in
termalligator, (2) clicked on the sit&€rocodilian Species the engine to find the target information and when this goal
(3) typed the phrasalligators life in the wild (4) search failed, they sought alternative strategies, such as browsing
looped step 3, (5) clicked on the st Augustine Alligator under subject categories and searching by keyword within
Farm, (6) typed the termalligators, (7) clicked on the subject categories. Children were “divergent thinkers,” cre-
categoryScience and Oddities: Animals: Reptiles: alliga- ative,” and managed to “negotiate” different strategies.
tors and Crocodiles (8) clicked on the target hyperlink Their frequent looping of identical hyperlinks and searches,
Gator Holg (9) hyperlink looped to step 7, (9) searched however, suggest disorientation during traversal, novice
underalligators in wild, lifespans of animalswild alliga-  Web navigational skills, limited “sequential” thinking strat-
tors, andalligators within the category in step 7, and (10) egies, and lack of focus on the task.
clicked on the sité&atorland These moves excluded back-
tracking, scrolling, mouse movements, and the like actions
This child activated the target hyperlitkator Holein step
8, but did not examine its home page; instead, the child The search strategies children employed impacted their
continued searching and browsing and ended his/her Welnformation retrieval. While utilization of single concepts,
session unsuccessfully. such asalligator andalligators, for example, resulted in a

In following moves, a few children searched under otherfew hits (1 category and 15 sites) and retrieved the target
concrete terms, such aaptivityandwild, and manipulated hyperlink Gator Hole use of concepts, such asptivity,
search term relations by employing abstract concepts thatlligator captivity, life lines animal captivity andalligator
are either semantically related (e.gge lifespang or hier-  life retrieved zero hits (Table 1). This failure was mainly
archically related (e.g.animalg. This approach indicates due to Yahooligans!" selective indexing of the sites and
that these children understood the relationship among thed®mepages in its database. An example of this indexing
concepts. A few children also formulated statements withproblem is represented in this paragraph that was extracted
multiple concepts and natural language phrases based on tfrem the target home page that contained the correct answer
concepts they used in their keyword searches. One child, fao the query: Alligators in the wild are believed to live
example, evolved a strategy — from typing the teatii- 35-50 years. In captivity, their lifespan may be significantly
gator, to wild alligators, to alligators in the wild. longer, perhaps 60—80 yeatsChildren utilized the key-

Children employed both searching and browsing methwordsalligators, wild, captivity, andlifespanappearing in
ods to complete a goal-oriented task that required finding &his paragraph in their search statements, but only the term
specific answer to a query. In fact, searching and browsinglligator(s) returned hits.
are inclusive activities; and shifting back and forth between Another retrieval problem resulted from searching by
them may be part of a user strategy that is constantlyatural language. In fact, this search formulation was em-
evolving (Bates, 1989). Being a dynamic hypermedia sysployed in subsequent traversal activities rather than initial
tem, the Web encourages this type of task switching, espanoves. The five children (35%) who adopted natural lan-

Information retrieval problems
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guage searching were most likely unaware that Yahooli-TABLE 3. Frequency of Children’s Keyword Searching Within Subject
gans! did not support this type of search syntax. This wa§ategories in Yahooligans!

evident _in their reformulation o_f natural language phrase%cience and Oddities

when failure occurred. One child, for example, typati Alligator (2)

gators life in the wild revised it toalligators in wild, then Alligators (5)

enteredlifespans of animalsLack of search instructions,  Animals (3)

search examples, and error recovery methods from both Reptiles (1)

Yahooligans!” search and retrieval interfaces increase(?Cience and Oddities: Animals
9 ; Alligators (1)

search repetition under inappropriate syntax. In addition, th@cience and Oddities: Animals: Reptiles: Alligators and Crocodiles
limited instructions and guidance provided under Yahooli- wild (1)

gans!” onlineHelp compounded children’s retrieval prob-  Alligators in wild (1)
lems. Live (1)

Children’s natural language searching in Yahooligans! is Alligators (1)
not a new phenomenon. Earlier studies of children’s search
behavior in information retrieval systems, such as OPACs
and CD-ROM databases, found that children employed thishe spelling and another one typatigatorlive twice, but
type of searching frequently (Borgman et al., 1995; So-instead of correcting the spelling, the child initiated a new
lomon, 1993; Marchionini, 1989). A recent study of chil- search. Although children in this study committed a very
dren’s Internet searching on two types of search tasks corfew spelling errors, Yahooligans!, like other engines de-
firmed these findings (Schacter, Chung, & Dorr, 1998). Asigned for children (i.e., Ask Jeeves for Kids and Super
search engine designed for children, such as Yahooligans§nooper), should support a spell-checking technique to en-
should build on both children’s cognitive ability and behav- hance children’s spelling skills and reduce retrieval failure.
ior. Implementation of a natural language interface, for
example, would better support children’s information-seek-, .
S ) Browsing strategy
ing in Yahooligans!

A few children were confronted with information over-  “Browsing is an interactive process of skimming over
load that resulted from searching under the broad terninformation and selecting choices. Browsing relies on rec-
animals. Use of this term returned 4 categories and 157ognition knowledge and requires less well-defined search
sites; and necessitated selection of the appropriate categoopjectives than does directed keyword searching” (Borg-
(Science and Oddities: Living Things: Animaland the man, et al., 1995, p. 666). Thirty-six percent (36%) of the
subsequent subcategorieeptiles and Amphibians; Alliga- children began traversal by browsing under the appropriate
tors and Crocodileso arrive at the target site with the target subject categoryscience and Odditiegcurrently Science
hyperlink. It was apparent that children who were con-and Natur@. This selection denotes children’s understand-
fronted with a high number of hits were uncertain abouting of the search task and their ability to categorize the topic
their navigational decisions. One child, for example, typedunder the appropriate subject hierarchy. This ability was
animalswithin the categonScience and Odditiescrolled  most likely influenced by their adequate domain and topic
down the screen, moved the mouse over the hyperlinkknowledge, as revealed by their science teacher.
paused, scrolled up, then typaltigators, clicked on the site In subsequent moves, two children activated the subcat-
Jackson Zoological Parkmade several moves before he/ egory Animals and three searched by keyword within the
she activated the subcategdkpimals looped this subcat- subject categorgcience and Odditie®\lthough these chil-
egory twice, made additional search and browse moves, ardten began traversal by browsing under an identical subject
finished his/her Web session unsuccessfully. category, their traversal process varied. Like the children

There were two instances of misspelling. One child typedwvho started their initial moves using keywords, these chil-
aligator but immediately recovered the error by correctingdren shifted back and forth between browsing categories,
visiting sites, searching by keywords within subject catego-
ries, and looping searches and hyperlinks. Their traversal
actions ranged from 8 to 37.

TABLE 2. Children’s Subject Browsing in Yahooligans!

Subject Category Frequency Regardless of their initial moves, however, all children
selected appropriate subject categories to browse. As shown

Science and Oddities: Animals: Reptiles: in Table 2, the most frequent ones w&eience and Odd-
SC?;ﬁiiterdagﬁ(ﬁtﬁEOd"es 2?; ities: Animals: Reptiles: Alligators and Crocodile@3
Science and Oddities: Animals: Zoos 2 t!mes),S_C|ence and Od_d|t|e$7 times),Science and Oddi-
Animals 5 ties: Animals: Zoog(2 times). They also browsed under
Reptiles 2 appropriate subcategories, suchfasmals(5 times),Rep-
Alligators and Crocodiles 2 tiles (2 times), andAlligators and Crocodile€2 times). As
Animals: Myths and Legends _ 1 shown in Table 3, children’s keyword searching within
Around the World: U.S. States and Florida 1

subject categories includedlligators (within Science and
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Oddities: Animals) and wild, alligators in wild, live, and  were lost. In a study of graduate student use of the Web,
alligators (within Science and Oddities: Animals: Reptiles: Wang (1998) found that most students usedBhaekbutton
Alligators and Crocodiles frequently during traversal. The research of Catledge and
Children’s preference for keyword searching (64%) toPitkow (1995) revealed that use of tiBack button by a
browsing (36%) as they interfaced with Yahooligans! maygroup of staff, faculty, and students at the College of Com-
have been influenced by the query itself, the interface desigputing, Georgia Institute of Technology, accounted for 41%
of Yahooligans!, as well as children’s problem-solving of their traversal activities, and was the second preferred
style. The fact-driven query was precise and included conmethod of traversal after visiting hyperlinks. Indeed, the
crete keywords that reflected the subject matter of the seardBack button provides a linear path of previously retrieved
task. The fact that Yahooligans! places3tsarchbox above  pages and makes it easier on a user to trace his/her hyperlink
its subject categories gives keyword searching a priority t@ctivation. Bieber and Wan (1994) introduced the concept
browsing. Though children’s learning style preference waof “task-based backtracking,” in which a user backtracks to
not examined in this study, it is speculated that children whaompare information from different sources for the same
adopted the keyword approach may be “immediate,” “nontask. When theBack button is used heavily, however, it
conforming,” whereas those who used the browsing apmakes one’s traversal inefficient. In cases when a user needs
proach may be “systematic” and “sequential” in their prob-to revisit previously retrieved sites, the Netsc&@button
lem-solving approach. is more appropriate since it keeps site history and provides
Overall, children’s cognitive behavior reflected an un-direct activation of each site. The fact that children did not
derstanding of the search task, term relationship, conceptse theGo command confirms that they did not have ade-
selection, search formulation, and subject hierarchies. Thgquate knowledge of Netscape features.
quality of their traversal process, however, impacted their Another aspect of the physical behavior is screen and
effectiveness and efficiency in finding the target informa-homepage scrolling. Each child’s scrolling percentage was
tion. One child, for example, arrived at the target §li@or ~ obtained by dividing the frequency of his/her total scrolling
Hole in traversal move number 28, backtracked immedi-by the total number of hyperlinks he/she retrieved. Screen
ately before exploring the target homepage, and activatednd homepage scrolling was not included in cases when hits
the categoryScience and Odditied~rom there, the child were displayed in short screens that can be viewed without
made four search moves, clicked on the §egorland did  full scrolling. Four children scrolled less than fifty percent,
not explore the site’s homepage, looped the site twice, anfive scrolled between fifty and seventy-five percent, four
ended his/her search session in vain. Most children (85%%crolled seventy-five to eighty-eight percent, and only one
looped searches and hyperlinks during traversal. Loopinghild scrolled ninety-one percent. Although most children
ranged from 1 to 16 per search session. There was ascrolled the returned hits and homepages above fifty per-
instance when one child looped the hyperlink under thecent, they still missed viewing at least twenty-five percent.
letter A for alligator five times in a row and every time this The level of screen and homepage scrolling may be asso-
action was made, the child did not examine the informatiorciated with screen design. In general, children did not scroll
retrieved. In fact, looping may occur when a user does nolong screens as fully as they did short ones. This finding
recall the hyperlinks he/she had visited or the searchesonfirms the results of research by Wang et al. (1998) which
he/she had executed, and/or when a user decides to revisihowed that the majority of graduate students who searched
previously retrieved results. Recall requires a cognitive loadhe Web to find information on a specific task did not fully
for all types of tasks in information retrieval systems (Borg-scroll a homepage when the page was longer than one
man, et al., 1995). Children’s limited recall knowledge screen. In general, children in this study activated the hy-
(Siegler, 1991), novice navigational skills, limited knowl- perlinks appearing on the top of screens more frequently
edge of how to use Yahooligans! command features (e.gthan those displayed in the middle or the bottom of the
Next Searchbox), and lack of focus on task during traversal screen. Full screen or homepage scrolling may not be nec-
surfaced as main problems. essary, however, in cases when relevance ranking of re-
turned hits is provided; a feature not supported in Yahoo-
ligans!
Children’s navigation was calculated by dividing the
total number of the hyperlinks they activated by the total
Children’s physical behavior included backtracking (i.e.,number of hyperlinks retrieved. Their homepage examina-
use of Netscap8ackbutton), scrolling, and navigation of tion was calculated by dividing the number of pages visited
hyperlinks from hit lists. Like looping, backtracking occu- by the number of hyperlinks activated. Children navigated a
pied a large segment of the children’s behavior. Backtrackéow number of the hyperlinks they retrieved. Although
ranged from 1 to 14 per search session. The use d#ok  successful children made fewer traversal moves and spend
button seems to be common among Web users, regardlesslets time in using the engine, they navigated 26.14% com-
their age or Web experiences. Fidel (1999), for examplepared to 14.42% by unsuccessful ones (Table 4). Children’s
found that high school students made a frequent use of theomepage examination, however, was higher than naviga-
Back button and considered it as a safeguard when theyion (71.14% and 59.14%, respectively). Since Yahooli-

2. What physical behavior do children perform to find the
answer to the fact-driven search task in Yahooligans!?
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TABLE 4. Summary of Children’s Performance and Traversal Behaviorynsuccessful ones employed these kinds of concepts in
addition to natural language phrases. Use of natural lan-

Successful Unsuccessful . . .
n=7 n=7 guage resulted in zero hits and subsequently increased un-
_ ———  successful children’s retrieval failure. It is noteworthy that
Performance Percentage Percentage Yahooligans! does not support natural language searching.
Weighted effectiveness 31.14 12.42 Looping and backtracking  Looping searches and
Weighted efficiency 26.28 22.14 h link | ful chil
Quality moves 3214 28.85 yperlinks was more prevalent among unsuccessful chil-
Behavior dren. The average looping for successful children was 2.2
Scrolling 77 61 compared to 8.0 for unsuccessful ones. A slight variation in
Navigation 26 14.4 backtracking was found between the two groups. The back-
Page examination & 59 tracking mean for successful children was 5.8 compared to
Mean score Mean score 6.4 f ful Table 4
Looping 25 8.0 .4 for unsuccessful ones (Table 4).
Backtracking 5.8 6.4

Scrolling and navigation  Although successful chil-
dren made fewer moves than unsuccessful ones, they
] _ scrolled a little more, navigated more hyperlinks and exam-
gans! does not support relevance ranking, factors that imyed more homepages (77%, 26.14%, and 71.14%, respec-
pacted children’s navigational decisions were titles of hy'tively) than unsuccessful ones (61%, 14.42%, and 59.14%,
perlinks and their descriptions. The level of abstractioniespectively, as shown in Figure 3). The fact that navigation
associated with the Web requires that system designetgas jower than homepage examination may be attributed to
provide precise titles of hyperlinks and rgpresent the gonteq{ow well the hyperlinks and their descriptions are repre-
of homepages as accurately as possible. Many titles ofonted in Yahooligans! Good representation of the content
hyperlinks in Yahooligans! are poorly represented and thet hynerlinks will lower the level of abstraction and may,
content of their homepages are poorly indexed and abggnsequently, increase the level of navigation. This is an
stracted. This problem increases the level of abstraction q&g e that designers of Yahooligans! should address.
hyperlinks and, therefore, makes it more difficult for chil-
dren to choose their navigational moves. Target location and deviation — Three targets were
examined: target site, target hyperlink, and target
homepage. Children’s location of and deviation from each
target was examined to determine their subsequent paths
and navigational style. Here also, the behaviors between
successful and unsuccessful children varied. The number of
moves successful children made to locate the target site

Seven children (50%) found the correct answer to theanged from 9 to 61, whereas those for unsuccessful ones
search task and seven did not. The approach successful anghged from 28 to 94. Successful children located the target
unsuccessful children made as they interfaced with Yahoosite and took a direct path that lead to the correct answer.
ligans! was similar. Four successful and five unsuccessfuthey clicked on the target hyperlin®ator Holg browsed
children searched by keyword under eithaltigator or  the target homepage, activated the headmgths and
alligators. Only one successful child used the term Facts and highlighted the correct answer. Only one child,
lifespans Three successful and two unsuccessful Chi|dl‘el’howe\/er, activated an inappropriate heading from the target
browsed by subject categories un@agience and Oddities homepage (i.eHabitaf) and looped it twice before clicking
While children’s approach was similar, their traversal pro-on Myths and Factsind finding the correct answer. Unsuc-
cess varied. cessful children took different paths. Three of them deviated
from the target hyperlink after activating it and four never
activated it. One child, for example, clicked on the target
hyperlink in traversal move 28, backtracked before brows-

Process is the subsequent moves children made in tréng the target homepage, made five consecutive keyword
versing Yahooligans! These moves included searchingsearches, activated the s@atorland looped it once, back-
looping, backtracking, scrolling, navigating, target locationtracked again, and ended his/her session in vain. Another
and deviation, and exploratory moves. While successful andhild who activated the target hyperlink in traversal move
unsuccessful children took a similar approach in using theé0 (the last move he/she made) did not examine the target
engine, their traversal process varied greatly, especially ihomepage and ended his/her session in vain. Similarly, the
regard to these moves. child who activated the target hyperlink in traversal move

94 did not explore the target homepage, backtracked,

Searching Successful children formulated their browsed underCrocodilian Speciesclicked on the site

searches using either single or multiple concepts, whereadmerican Alligator highlighted the text with the word

3. Is there a difference in cognitive and physical
behaviors between children who succeed in finding the
correct answer to the fact-driven search task and those
who do not?

Process
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FIG. 3. Summary of children’s performance and traversal behavior (excluding looping and backtracking).

captivity as the answer, and exited Yahooligans! This childresults, backtracked, and searched under the coate-

provided the wrong answer to the query either becauseéor. The difference in the number of exploratory moves

he/she did not comprehend the text or that he/she based thetween successful and unsuccessful children suggest that

answer on the presence of the keyword “captivity” in theprior experience in using the Web has a great influence on

text. This child’s failure may be due to his/her poor readingexploration of Netscape and Yahooligans! features during

ability, or to domain and topic knowledge, which were ratedtraversal.

3 and below on a ten-point scale € low, 10 = high) by The findings of children’s cognitive and physical be-

the science teacher. The child’s low level of experience irhaviors suggest that both the quality of their traversal

using the Web (less than one month) may also have corprocess and the design of Yahooligans! influenced their

tributed to failure. outcome in finding the target information. These two
factors are key issues to be addressed by mediators and

Exploratory moves  Exploratory moves are actions system designers.

the children made during traversal to learn about Netscape

or Yahooligans! features and/or to solve problems. Succesi- Is there a difference in traversal effectiveness

ful children made fewer moves than unsuccessful ones.... " . . '

Only two successful children explored Netscape; one Ch”dafflmency_, ar_1d quahty moves between Ch"dr?” who

clicked onNetSearctbut immediately clicked on thetop succeed in finding the correct answer to the imposed fact-

. ) . based search task and those who do not?

button, and another clicked on Netscapptionstwice and

Yahooligans! onlineHelp once All unsuccessful children Children’s weighted traversal effectiveness and effi-

made exploratory moves. One child clicked on Netscapeiency scores, as well as the quality of their moves were

Options two children accessed Yahooligans! onlidelp, measured using the “Web Traversal Measure” described in

one child clicked orNetsca button, and another one made the methodology. The measure assigns a score of 1 for a

four moves (clicked oiNetSearchthen on thd_.ocationbar,  relevant search and/or hyperlink activation, a score of 0.5

deleted the existent URL, and typed Yahooligans! addressjor a semi-relevant search and/or hyperlink activation, and a

Two children clicked on Netscapdomeonce, onHand-  score of O for an irrelevant search and/or hyperlink activa-

book four times, and on Yahooligan®hat's Coolonce. tion (see Appendix A for an example). Table 4 and Figure

The child who clicked orHandbookthe first time, he/she 3 show that successful children had a mean percentage of

did not wait for the results to come up; instead, he/sheaveighted effectiveness score approximately three times

backtracked and clicked dAandbooka second time. After higher than unsuccessful ones (31.14% and 12.42%, respec-

backtracking, the child typedlligator in the Yahooligans! tively). The mean percentage of weighted efficiency score

Searchbox, went back tdHandbookbefore exploring the and quality moves, however, was slightly higher for suc-
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TABLE 5. Children’s Experience in Using the Web and Search Engines

Experience level Successfal= 7 Unsuccessfuh = 7

Length of experience with Internet ¥(one month), 3 (1-6 months, and 3 (over 12 3 (< one month), 1 (1-6 months), 1 (6-12
months) months), and 1 (never used)

Use of Web search engines 1 (never used); 5 used one or more (Yahoo, 3 (never used); 4 used one or more (Yahoo, Alta
Excite, Alta Vista, WebCrawler, Infoseek); one Vista, WebCrawler)
used Yahooligans!

Knowledge of Yahooligans! features 7 (Search box), 7 (search button), 6 (Help button)3 (Search box), 3 (search button), 3 (Help button),
and 5 (underlined words)* and 3 (underlined words)*

*The number of children who identified Yahooligans! features correctly.

cessful children (26.28%, 22.14%, respectively) than unsucfact- or data-based and require single, straightforward an-

cessful ones (32.14%, 28.85%, respectively). swers, whereas research-based queries demand gathering
These findings indicate that successful children weraelevant information rather than finding a specific answer.

more effective than efficient (31.14% and 26.28%, respec-

tively) in their traversal, whereas unsuccessful ones were

more efficient than effective (22.14% and 12.42%, respec6. To what extent do the following characteristics impact

tively). Although successful children had a higher meanchildren’s success in finding desired information in

score on effectiveness, efficiency, and quality movesYahooligans!?

(31.14%, 26.28%, 32.14%, respectively) than unsuccessful

ones (12.42%, 22.14%, 28.85%, respectively), all scores a. Experience in using the Internet/Web

were below 33%. This fact is not surprising, especially since b. Knowledge of Yahooligans! search and retrieval inter-

these children had limited cognitive developmental ability faces

(Siegler, 1991), were novice users with novice Web navi- ¢. Domain knowledge (i.e., science)

gational skills, and used a search engine that was not de- d.- Topic knowledge (i.e., alligators)

signed to build on their cognitive ability to search, browse, € Reading ability

explore, and recover from errors or breakdowns.

a. Experience in using the Internet/Web

5. What criteria do children use to judge relevance of the

hyperlinks they activate and the home pages they visit? Data about children’s Internet/Web experience were

gathered prior to the experiment. Here, experience was
Relevance judgment of term selection and informationexamined vis-a-vis children’s success in finding the correct
retrieval is a new area of children’s information-seekinganswer to the search task. Successful children had more
behavior. Children were asked during the exit interview toexperience than unsuccessful ones in using the Internet and
articulate the criteria they employed for activating hyper-Web search engines. They also had more knowledge of the
links and visiting homepages. The main relevance criteria¥ahooligans! interface features. Table 5 shows that only
that were identified from children’s comments were “topi- one successful child had less than one month of experience
cality” and “concrete answer.” “Topicality” implies “about- compared to three unsuccessful children; three successful
ness,” whereas “concrete answer” denotes an “exact” archildren had one to six months experience and three others
swer to the query. Forty-six percent (46%) of the childrenhad over twelve months. Only one unsuccessful child had
who indicated the first criteria seemed to be searching foone to six months of experience, another had six to twelve
relevant information about the task, whereas thirty-sevemonths, and one never used the Internet/Web.
percent (37%) who mentioned the second criteria appeared The level of prior experience in using Web search en-
to be searching for an answer to the search task. Ten-percegines varied slightly between successful and unsuccessful
(10%) of the children did not know the criteria they used.children. Only one successful child never used the engines
“Topicality” as a dominant relevance criteria was also foundcompared to three unsuccessful children. Five successful
by Hirsh (1998) in her study of elementary children’s rele-children used one or more search engines (Yahoo, Excite,
vance judgement of electronic resources. Alta Vista, WebCrawler, and Infoseek) and only one used
Although all children admitted an understanding of the Yahooligans! Four unsuccessful children used one or more
search task prior to using Yahooligans!, the criteria men-engines (Yahoo, Alta Vista, and WebCrawler). The very
tioned here indicate that most of them were still unclear asow correlation { = .22, p = .05) that was found between
to the type of information sought. This suggests that medichildren’s prior experience and success provides a base for
ators and teachers ensure that children recognize the kind &irther investigation. Research should consider use of a
information needed for different types of search tasks (e.glarger sample size to determine whether prior Web and
factual, research). Factual queries, for example, may bsearch engine experience significantly impact success.
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b. Knowledge of Yahooligans! search and retrieval sources, especially print; (b) ability to employ keyword

interfaces searching; (c) visiting different Web sites to find the infor-
Children were given snapshots from the Yahooligansimation; (d) availability of graphics, and (e) fun. Negative

search and retrieval interfaces, and were asked to identiflf€lings were few and related”to lack of matches” and

certain interface features during the exit interview. The datadifficulty in finding the answer.

generated were examined vis-a-vis children’s success. From

the search interface (Figure 1), seven successful childregotivation

identified both the purpose of thigearchbox andSearch o ) )

button correctly compared to three unsuccessful ones; six Motivationinusing Yahooligans! was expressed by most

successful children recognized the purpose of kedp children (85%). The reasons implied increase in self-confi-

button compared to three unsuccessful ones, and five sud€nce dlsgovery, challengeﬂ, and convenience. Some chil-

cessful children described the function of underlined wordgiren noted: [\,(ahoohgans!] showed me | could do |t_be-

(i.e., hyperlinks) correctly compared to three unsuccessfuf@use | didn’t know I could do it (self-confidence); I

ones. learned] “something | did not know before on topics I'm
From the retrieval interface (Figure 2), most childrenntérested in,” (discovery); [itis] “still new to me and gives

(64%) described the function of tiéextbutton incorrectly, M€ something different,” (challenge and discovery); and [l

forty-six percent (46%) identifie€Categoriesincorrectly, ~ €anl “use the Internet from home,” (convenience).

and forty-one percent (41%) recognized the function of the

Sitebutton. The fact that most children did not recognize thepersistence and patience

purpose of certain interface features in Yahooligans! is not

surprising since all children had not used the engine prior to  Persistence and patience in using Yahooligans! was
this experiment, except for one child. prevalent among children. The reasons were efficiency,

exploration, enjoyment, comfort, as well as self-confidence,
¢, d, e. Domain knowledge, topic knowledge, and readingdiscovery, challenge, and convenience. Some children com-
ability mented: [I] “know the answer is there ... and know I'll
robably get the information eventually ... It's got to be
here, so | keep trying” (confidence and resilience); [l]
‘know | can do it ... [it is] a challenge to find pictures”

. . confidence and challenge); [it has] “more information and
child had a rating of 3 and below on these factors; all other( \ 9 .)' [ : | w :
doesn’t take as long ... it is all in one place” (convenience

children had a rating of 7 or higher. While research by Hirsh L s : .
) } ; . and efficiency); “it's fun to go different places to find the
(1996) showed that children’s science domain knowledge w . . ) i
o : . S . answer” (exploration and enjoyment); and “it is easy to use
significantly impacted their success in identifying resources nd read” (comfort)
on imposed science tasks in an OPAC, this study reveale% '
that children’s domain knowledge, topic knowledge, and
reading ability did not significantly influence their success.Confusion and frustration
This finding, however, was based on one search task and a
small_ sample size. TO, gain knowledge of various fz_ictors tha{hose who were motivated to use Yahooligans!, were con-
contribute to children’s success, further research in the areg : . :
. , . Used and/or frustrated during traversal. Their reasons in-
of children’'s Web traversal behavior are needed. Such re : « i : L,
. ; clude that Yahooligans! (a) “doesn’t give you information,
search should use a larger sample size and examine whet

o ) : . . is] “slow,” and (c) [has a] “confusing and a bad screen
a significant relationship exists between success and differs. [is] " . ©1 | 9 :
. o isplay.” Frustration also occurred when Netscape failed
ent types of search tasks (i.e., factual, research; impose

self-directed) uring searching and required rebooting, which was done by
' the researcher. Children wondered whether this failure was
caused by something they had done wrong. Although soft-
ware and hardware were tested for proper operation before

S ) . ) each child used Yahooligans!, software failure occurred due
A holistic view of the information-seeking process en- g |imited computer memory.

compasses user affective experience as well as cognitive children’s motivation, self-confidence and challenge in
constructs (Kuhlthau, 1993). The children’s affective stateg;sing Yahooligans! surfaced as main affective factors that
were examined during the exit interview to capture theirpositively influenced their persistence and patience in tra-
feelings before, during, and after searching, and to examingersing its space. Despite the frustration and confusion a
whether these feelings influenced their behavior. few children expressed, all children pursued their traversal
until the end of the time allotted (30 minutes). The positive
affective states the children had confirm Watson’s (1998)
Most children (87%) enjoyed using the Web for the findings of middle school students’ positive perceptions of
following reasons: (a) ease of use over other types ofising technology, especially the Internet. This affective

The science teacher rated children’s domain knowledg
topic knowledge, and reading ability on a scale ranging
from 1 to 10 (1= low, 10 = high). Only one unsuccessful

Forty-three percent of the children, including a few of

7. What affective states do children have in using
Yahooligans!?

Positive feelings
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behavior should be nurtured, however, with effective endimal cognitive operational stage described by Piaget and
user training, as well as improvement in Yahooligans! dednhelder (1969), as evidenced by their use of concrete

sign. concepts (e.g.wild, captivity, live) and abstract concepts
(e.g.,age animals lifespan in all types of searching (i.e.,
Discussion single concept, multiple concepts, and natural language).

aWhiIe children’s formulation of alternative search and

research project that is investigating children’s cognitive,2fowse strategies during traversal implies ‘rational”
physical, and affective behaviors in using the Yahooligansfh()”ghts and “creativity” in problem solving, their traversal

search engine. It was conducted with a group of seventRrocess was “chaotic” and afflicted with low effectiveness,
grade science children at a middle school located in Knox€fficiency, and quality. This process was characterized by

ville, Tennessee. It examined children’s traversal behaviord€ following:

in seeking information on an imposed fact-driven search

task. The use of a new measurement called “Web Traversglask switching and navigation

Measure” provided insights into children’s traversal effec- ) ]

tiveness, efficiency, and quality. The logging technique that Children frequently shifted back and forth between key-

captured children’s traversal activities shed light on theirVord searching, visiting sites, browsing under subject catego-

traversal approach (i.e., initial moves), process (i.e., subsdl€S: and searching by keyword within subject categories. Al-

quent moves), and outcome (i.e., success). The qualitatiough this switching may have been part of the children’s
method that captured children’s affective states uncovere8/0IVINg strategy to learmn about Yahooligans!, their minimal
positive and negative feelings about using Yahooligansnav'gat'on of the hyperl_mks returr_1ed (below 27%) contributed
The results of this study revealed important characteristic®® frequent task switching. Despite the fact that unsuccessful
about children’s search engine traversal behaviors. Thegghldren examined 59.15% of the homepages they visited, their
results are discussed within the context of children’s apPercentage is low considering that near 40% of the pages were

proach, process, and outcome in using the YahooIigané?Ot explored. Other factors that may have impacted these
search engine. behaviors are “disorientation” during traversal, limited Web

navigational skills, as well as the high level of abstraction in
the titles and descriptions of Yahooligans! hyperlinks. While

. o . the former two problems can be remedied through effective
Most children (64%) adopted the keyword searchinGyyep, yser training, the latter requires improvement in the

approach as they interfaced with Yahooligans!, and used thgnyine's indexing and abstracting which should be considered
most concrete concept from the search query (aliga- by system designers.

tors). Children who adopted the browsing approach (36%)

selected the appropriate subject categ&gi€nce and Odd-

ities) and subcategoriesAfimals—Reptiles and Amphibi- Frequent looping

ans—aAlligators and CrocodilgsBoth successful and un- gearch and hyperlink looping was prevalent in children’s
successful children employed either approach as they intefyersal actions. Children’s looping may have been influ-
faced with Yahooligans! Since children were not givengnceq by their limited recall knowledge (Siegler, 1991) of

exact instructions for using Yahooligans! (i.e., searchgearch and hyperlink activation, limited knowledge of how
browse, or both), it is believed that the approach they took, | ,se Yahooligans!, as well as the “cognitive overhead”

was most likely influenced by their learning style' prefer- .4 “disorientation” associated with the Web. The recall
ence, the type of search task, as well as the design of the,hjem was confirmed in this study by the interview data
Yahoollgans! segrch interface. The approach children too athered at the end of the experiment that showed twenty-
indicates that children who used the keyword approach Weright percent of the children (28%) did not remember the

most likely “immediate,” “nonconforming,” and certain concents they used in their search statements. When asked
about the keywords to use, whereas those who embraced th¢ jentify certain features from Yahooligans!' retrieval

browsing approach were “systematic” and “orderly,” butiniertace "most children (64%) described the function of the

possibly uncertain about the keywords to use. The task thRaxt Searctbutton incorrectly and 46% identifiedatego-
children were given was fact-driven and formulated clearlyieg incorrectly. This function appears at the bottom of the
with concrete keywords which may have influenced key-gcreen with a search box for entering a new search. It is
word search prefere.nce to browsing by subject Categor'e%oteworthy that the engine keeps a previously executed
The fact that Yahooligans! places tBearchbox above the  gearch in the box until erased or modified by the user. When
subject_ categories _autpm_atlcally encourages keyword cnid is disoriented and lacks adequate knowledge of the
searching and gives it priority over browsing. purpose of this feature, a child may reactivate the button
frequently. While children’s frequent search looping may
have been influenced by system design and limited recall of
Children’s search processes showed an interaction behe searches already executed, their frequent hyperlink
tween the concrete cognitive operational stage and the foteoping may be been impacted by lack of focus, cognitive

This study presented the results of the first part of

Approach

Process
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overhead, as well as limited recall of the hyperlinks previ-slightly higher percentage of the screens and pages returned.
ously visited and/or retrieved. What did contribute to children’s outcome? Based on the
findings of this study, it is believed that the outcome was
Frequent backtracking influenced by these factors:

Children backtracked several times within the sites and children’s level of understanding of the type of information
home pages they visited. Although backtracking is common sought. As revealed in the interview data, most children
among Web users (Fidel, 1999; Wang, 1998; Catledge & (64%) were seeking information about the topic rather than a
Pitkow, 1995; Bieber & Wan, 1994), it makes Web traversal specific answer to the search task.
less efficient and more time consuming. This problem can be Children’s prior level of experience in using the Web and
remedied by using the Netscape button that keeps a session se_arch enginesSuccessfuI children had a higher level of
history and allows direct activation of the hyperlinks previ- Prior experience than unsuccessful ones. _
ously visited. Use of th&o button requires training, however, * Children’s n'awg.anonal style, espgmally at p0|rlt.of ar£|va| gt
since a child needs to recall the name of the sites he/she hadt he_target siteFive successful ch|Id_ren had a "linear” navi-

- . . . gational style and two had a “nonlinear” one. Three unsuc-
previously visited. In cases when backtracking occupies mul-

. R > cessful children had a “non-linear” style and four had a
tiple screens, initiation of a new search may be more efficient. «ooped” style. Unlike children who had “linear” and “non-

linear” styles, those that had a “looped” style never activated
the target hyperlink when they arrived at the target site. This
behavior resulted in a zero weighted traversal effectiveness.
Overall, all children looped searches and hyperlinks during Search strategyBoth successful and unsuccessful children
traversal. However, their navigational behavior when they ar- used single and multiple concepts in their search statements.
rived at the target site that contained the target hyperlink (i.e., However, only unsuccessful ones employed natural language
Gator Hol revealed three types of navigational styles: “lin- searching, which resulted in retrieval failure since Yahooli-

. . | i
ear,” “nonlinear,” and “looped.” Children who followed a gans! does not embracg th.'s search syntax. .
e Relevance judgment criteridds revealed in the interview

“|inearf' style, arrived at the target site, cli_cked on the targ_et data, children judged relevance of hyperlinks and home
hyperlink, scrolled the target homepage, clicked on the heading pages retrieved on two main criteria: “topicality” and “con-

Myths and Factsor located it through scrolling the page; and  crete” answer. Those who were seeking information “about”
highlighted the correct answer using the mouse. This style was the search task from the titles of hyperlinks and/or their
direct and without backtracking or looping. Children who used descriptions were likely more successful than those who
a “nonlinear” style, arrived at the target site, clicked on the aimed at finding the “concrete” answer. On the contrary,
target hyperlink, did not examine the target page, backtracked, when relevance judgment concerned home page examina-
searched or browsed under new terms or categories, eithertion, those who sought a “concrete” answer were likely more
returned to the target site and hyperlink and succeeded in successful than those who fetched information about the
finding the answer, or never did so and failed. Children Whof érézvr‘:ﬁir\'/e overhead and disorientatiofuniike traditional
embraced a “looped” style arrived at the target site, did no ) A . o
aciivate the target hyperink, made several searching and [iR M SRR ERNAL T A GO T
browsing moves, backtracked, looped searches and hyperlinks i ’

g ) T Y RETTIRS0f existing information imposes disorientation and cognitive
and ended their Web session unsuccessfully. This finding im- gyerhead on users. Links lead to other links and webs of

plies that the navigational style children adopted from their information generate additional webs. Users find themselves
point of arrival at the target site had a great impact on their “lost” in space while trying to make navigational decisions to
effectiveness, efficiency, and outcome. Therefore, further re- find certain information.

search into the nature of children’s navigational style is highlye Hyperlink abstractionWeb-based information is highly ab-
recommended. Of special importance is the impact of naviga- stract because detail about its description is concealed until

tional style on success, traversal quality, and time to complete activated (Dede & Palumbo, 1991). This abstraction will
a task most likely increase children’s disorientation and conse-

quently affect their navigational decisions.

Target location and deviation

Outcome In sum, children’s outcome and quality of the outcome

Outcome is the success and traversal quality in findingvas influenced by four main factors: (1) Novice Web nav-
the correct answer to the search task. Seven children suggational skills, (2) limited knowledge of using Yahooli-
ceeded and seven did not. While the approach successfgans!, (3) Yahooligans! system design, and (4) the structure
and unsuccessful children adopted was similar, the traversaf hypermedia. Based on the results of this study, it is
process they used varied. Table 5 shows that successfbklieved that the quality of children’s traversal process had
children looped searches and hyperlinks less frequently thaa greater impact on their outcome than either the approach
unsuccessful ones, navigated and examined a higher pevr factors such as reading ability, topic knowledge, or
centage of hyperlinks and homepages, and scrolled domain knowledge.
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Implications This study revealed that most children made futile task
switches (i.e., shifting back and forth between searching,
activating links, visiting sites), looped searches, and hyper-
links frequently, backtracked several times during traversal,
and navigated the sites they visited minimally. This behav-
ior not only decreased their efficiency and effectiveness, but

Many of the problems children encountered during tra-also increased their frustration. Children need to develop
versal can be remedied through effective user trainingconceptual understanding of the structure of Web-based
Mediators should make the use of the Web and searcinformation. The Web should not be viewed as another
engines as an integral component of information skills protextbook with a table of contents where a child goes to a
grams. “Without such training, the introduction of the In- certain page and finds the target information. The Web is an
ternet into schools will not help improve learning and mayassociative, nonlinear hypermedia system that imposes
even help some students to develop unproductive learninghallenge; it requires cognitive load, focus on task, and
habits” (Fidel et al., 1999, p. 34). Mediators should ensuresffective search and navigational techniques.
that children not only understand the search task, but also Effective integration of the use of the Web and search
adopt a process that yields quality outcome. Navigating thengine into a school’s curriculum calls for collaboration
Web can be complex due to the levels of abstraction embetween teachers and school librarians. These two media-
bedded in the detail. Information is concealed under hypertors should diagnose children’s common skills and prob-
links and revealed by activating a link (Dede & Palumbo,lems during traversal and design information skills pro-
1991). In addition, the Web imposes cognitive overhead andrams that respond to children’s needs. Of importance is
disorientation on the user during traversal. As Nahl notesassessment of children’s cognitive, physical, and affective
[Use of the Web and search engines are] “typically embedbehaviors in interacting with the Web and search engines.
ded in a multimedia screen environment that splits the
searcher’s focus” (1998a: 61). This conveys the importanc% stem Desi
of developing information skills programs that incorporates y an
new strategies for user education and training. The findings of this study revealed that the design of

Web training adds a new dimension to information skills. Yahooligans! influenced children’s cognitive and physical
Children need to adapt to the use of the Web and seardbehaviors during traversal. The Yahooligans! search and
engines and learn new techniques that support effectiveetrieval interfaces lack instructions for and examples of
navigation and traversal. Children in this study performed asearching and browsing. Its online help is not context-
search task that did not require collection of a large amounsensitive and has little guidance for searching and browsing.
of information; instead, it necessitated finding the correciThe retrieval interface, which displays the results in cate-
answer to a fact-driven task. With this task, half of thegories and sites within categories, were confusing to most
children failed. While the other half succeeded, the re-children, as was revealed in the interview data. In fact,
searcher observed children’s inefficiency during traversalmaking navigational decisions in Yahooligans! can be com-
These children were not exposed to formal Web or searcplex due to the high level of abstraction in its hyperlinks and
engine training. Thus, it is not surprising to find that theydescriptions. The engine has many misleading titles of hy-
employed various strategies to learn the searching anperlinks, suffers from poor indexing and abstracting of sites
browsing mechanisms of Yahooligans! and home pages, and does not provide comprehensive rep-

Web training should include the features of the browseresentation of the content of the sites or home pages it
used (e.g., Netscape) and the nature of Web information strugadexes. The target hyperlinigator Holg for example, had
ture and organization. What is the nature of hyperlinks, forthe descriptiondedicated to the American Alligatowhich
example? Are there a midpoint and an endpoint in visitingdid not represent well the content of its respective home
hyperlinks? How to begin navigation and end it? Criteria forpage. The latter included the headirfg$igators and their
visiting hyperlinks and evaluating information are of specialkin, Habitat, Feeding habitsMyths & facts to name a few.
importance. Should children activate hyperlinks based on keyAdequate representation of these headings in the description
words in their titles and descriptions, for example, or use triabf the target hyperlink would have assisted children in
and error? These are key issues in user Web training. making better navigational decisions.

Mediators should teach effective navigational skills and A search engine designed for children should support
traversal. In order to decrease disorientation during trachildren’s learning. System designers should develop search
versal, for example, mediators may encourage children tengines with powerful searching and browsing mechanisms
keep a “conceptual map” of their traversal activities. Asthat built on children’s cognitive and physical behaviors to
novices, children should learn to document their searclsearch, browse, navigate, and explore information with cer-
history, possibly in writing, to decrease backtracking andtainty and positive affective behavior. This can be achieved
search looping and hence, increase their traversal effectivdsy providing search instructions, search examples, browsing
ness and efficiency. instructions, browsing examples, a natural language inter-

The findings of this study has major implications for user
Web training and system design improvement.

User Web Training
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face, retrieval relevance ranking, simple screen displays, eially for fact-driven tasks that have a target hyperlink and
context-sensitive help Wizard, a spell-checking techniqueanswer. The researcher is testing this measurement on both
an effective feedback method, and an online tutorial. Detesearch-based and self-directed search tasks to determine
signers of Yahooligans! may want to also consider applyingts suitability.
neural networks and analogical reasoning to provide inter- The online monitoring technique using Lotus ScreenCam
active query negotiation for identifying children’s informa- used to capture children’s cognitive and physical behaviors
tion needs. Neural networks may also be used to modeh using Yahooligans! was accurate, unobtrusive, and easy
children’s traversal profiles to assist them with their prob-to replay and transcribe. However, it resulted in data loss
lem solving (Meghabghab & Meghabghab, 1994). due to inadequate hardware. To avoid this problem, a min-
As children learn how to effectively traverse Web spaceimum use of a 486 PC with 64 megabytes of RAM is highly
and use Yahooligans!, and as they develop effective navirecommended.

gational skills and knowledge of the search engine they use,

they will be able to acquire new strategies, solve NeWappenpix A. Example of Application of the Web Traversal Measure

problems, and transfer their skills and knowledge from one

search engine to another. To support learning, school librar- TMs Description SAs WSA*
ians and other mediators should develop training programs _ ) B
that incorporate children’s thoughts, actions, and feelings Click on Science and Oddities 1 SA !
P . . g ! ! 9 a?TM Type alligators 1 SA 1
they seek and retrieve information. 1TM™ Scroll screen 0 _
1T™ Click on Science and Oddities: 1 SA 1
A Animals: Reptiles: Alligators
Conclusions and Crocodiles
. ™ M link 0 —
This study reported the results of part one of a researcfﬁ S:r\éﬁ ?C?ZZ(; overinks 0 B
project that is investigating children’s cognitive, physical, 1 Tm Click on Crocodilian Species: 1 SA 0.5
and affective behaviors on different types of search tasks. Chinese Alligator
The goal of this study was to understand children’s behavl T™™ Scroll screen _ 0 —
iors in using Yahooligans! to find the correct answer to ant ™ Move mouse over links 0 -
imposed fact-driven search task, and to examine how thé 1" Click on Netscapdet Search 0 B
p_ . . \ ! . £ Click on NetscapeStop 0 —
engine fa<_:|l|tated chlld_rens trz_iversal behavior and sup- tm Click on Backbutton 0 _
ported their search for information. 1T™M Type alligators 1 SA 1
Yahooligans! is a search engine and directory; it allows forl T™™ Click on Science and Oddities: 1 SA 1
keyword searching and browsing by subject categories. While A”('jmg'S: RO‘I?IF’“'ES: Alligators
. y . . . . . an rocodiles
children’s cognitive bghawor in using the search engine re; Type alligators 1SA 1
flected an und_erstandlng of the se_arch task, te_rm re_lahonshl@,TM Scroll screen 0 _
concept selection, search formulation, and subject hierarchies;Tm Move mouse over links 0 —
their traversal process showed low weighted effective and T™ Click on Gator Hole 1S8A 1
efficiency, as well as low quality. This process was also (target hyperlink)
clouded with frequent looping and backtracking, as well as low; 1 Scroll screen 0 _
a ping 9, V\ﬁ ™ Highlight text for answer 0 —

navigation. These findings convey the need for effective user
Web training. Mediators and teachers play a major role infot! = 20
ensuring that Web traversal outcome is not only judged on
success but also on quality.

Total = 8 Total weight

SAs for SAs

=75

Future research should examine the nature of children’s TM = Transcribed Move; SA= Selection Action; WSA= Weight for

Web traversal process, including their navigational stylegach SA.
The question to be addressed is: Do children’s traversaE!a>c
process and approach change with the type of search taskgz,

This study examined children’s behaviors as they sought the weighted Effectiveness Score:

answer to an imposed, fact-driven search task. To gain a s

18

*(1 = relevant); (0.5= semi-relevant). Note that each TM is a move;
h SA is a “meaningful” TM. The number O in the SA column indicates
he respective TM is not an SA.

better understanding of children’s behaviors on different E (WSA X SA) /E(TMi) =(7X1+1X0.5/18=7.5/18= 42%

types of search tasks, the researcher is analyzing data gath-i-1
ered from these children’s Web sessions on two additional

search tasks, self-directed and research-based (Bilal, in
progress).

The “Web Traversal Measure” developed by the re-
searcher proved suitable for measuring children’s weighted
traversal effectiveness and efficiency, as well as quality
moves. Use of this measurement is recommended, espe-

JOURNAL OF THE AMERICAN SOCIETY FOR

=1

Weighted Efficiency Score:

8 20

DWSA/ > TM, = 7.5/20= 37.5%.

i=1 i=1

Quality Moves:

8 20

DSAIY, = 8/20= 40%.

i=1 i=1
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The findings of this study suggest that additional work on project. Journal of the American Society for Information Sc&H6 (9),
children’s search engine traversal behaviors is a fruitful area 663-684. _ - _ ,
of research. Such work will enhance our understanding 0Fatledge, L.D., & Pitkow, J.E. (1995). Characterizing browsing strategies

. . . . in the World-Wide Web [On-line]. Available: http://www.igd.fhg.de/
how children traverse Web space, and will assist us in www/www95/proceedings/ papers/80/userpatterns/UserPatterns.Paper4.

developing a framework for the learning requirements and formatted.html. Accessed on September 8, 1998.

cognitive demands Web search engines designed for chishy, L., & Rosenthal, M. (1996). Search engines for the World Wide Web:

dren impose on users. A comparative study and evaluation methodology. In Proceedings of the
Fifty-Ninth ASIS Annual Meetig, 33, October 21-24, 1996, Baltimore,
MD (pp. 127-135).
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