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ABSTRACT

As children search the internet for materials, they often turn to search engines that, unfortunately, offer
children little support as they formulate queries to initiate the search process or examine resources for
relevance. While some solutions have been proposed to address this, inherent to this issue is the need
to evaluate the effectiveness of these solutions. We posit that the evaluation of the diverse aspects
involved in the search process — from query suggestion generation to resource retrieval — requires
a complex, multi-faceted approach that draws on evaluation methods utilized in human-computer
interaction, information retrieval, natural language processing, education, and psychology.
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INTRODUCTION

Children are increasingly turning to the internet to find information for school and entertainment.
They often use popular search engines to find the materials they need; however, these search tools are
primarily designed for adults, not children. Consequently, they do not always support child-specific
needs, particularly surrounding formulating queries or facilitating the understanding and analysis of
the retrieved resources. Both of these types of assistance are important particularly for children, and
some solutions have been suggested to address these issues [1, 3, 6, 8, 10].

Understanding what children need when it comes to successfully completing a search task rests in
the intersection of research from human-computer interaction (HCI) which has focused on interfaces
and user interaction, natural language processing (NLP) which has focused on uses of language, and
information retrieval (IR) which has focused on search, retrieval, and ranking algorithms. Surround-
ing each facet of the search experience for children in this setting is education and psychology
(particularly child development) to guide HCI, NLP, and IR research to help the children as they learn
about the tools and content that the tools provide so the tools help children in their search goals.

Due of the nature of this multi-disciplinary setting, in this paper we propose approaching the
evaluation of child search tools with a multi-pronged approach that includes elements from these
research domains. (See Table 1 for an overview.) A high-level sketch is that evaluation requires regular
formative assessments with end-users: children. We accomplish this via regular participatory design
sessions with children. In the following sections we identify challenges in the field and conclude with
our proposed approaches for evaluation.
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Table 1: Measures to evaluate search tools.

e Query Length. Indicator of complexity of
query and difficulty of user on expressing
information needs

Click Analysis. Rank distribution of re-
sources retrieved; position click bias
Session Length. Indicator of the average
number of (new) queries employed to locate
relevant resources

Navigation Style. Identify (validate) strat-
egy adopted by 6-11 year olds to solve search
tasks

Session Duration. Indicator of average
time spent in locating relevant resources
Query Purpose. Indicator of distribution of
query purpose, i.e., navigational versus infor-
mational

Spelling. Identify children’s difficulty with
spelling

Question Queries. Indicator of percentage
of queries posed using natural language
Search Suggestions. Indicator of the de-
gree to which targeted audience selects
search suggestions

Readability. Average readability level of
snippets and clicked results

Task Completion. Average time needed to
accomplish a search task

Errors. Average number of errors encoun-
tered; or reformulations needed to accom-
plish task

Satisfaction. Average subjective satisfaction
in finding results
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CURRENT STATE OF EVALUATION FOR CHILD SEARCH TOOLS
Benchmarks

Researchers have widely documented the challenges that children face, but there are gaps in un-
derstanding and the technology research that address these challenges. In particular, a scarcity of
evaluation tools hinders progress. To our knowledge, there are no common benchmarks or datasets
for evaluating children’s search tools regardless of the field conducting the evaluation. For example,
NIST’s Text Retrieval Conference archives datasets that researchers can use to evaluate search sys-
tems for average users; however, no equivalent datasets exist for evaluating children’s search tools.
As a result, researchers cannot replicate empirical studies, so there are few unbiased assessments
comparing systems. These isolated evaluations constrain the research process and make it difficult for
new systems to improve from lessons learned using established and replicable frameworks. Moreover,
these evaluations are generally performed offline; i.e., the focus is on search results and less on the
user experience with the search tools.

User Studies

User studies are essential to (1) gather feedback from children and teachers about issues affecting
children’s Web search experiences and (2) measure the degree of satisfaction children have when con-
ducting online searches using the proposed components over existing search engines. Unfortunately,
researchers have generally based existing empirical studies on child search to a limited number of
participants [9]. Other studies use the existing America Online (AOL) query log as a basis [5], but
queries in this log are outdated and, as reported in [7], there is a chance that researchers utilize
queries mistakenly identified as child queries.

POSITION: PARTICIPATORY DESIGN WITH CHILDREN AND EDUCATORS

We propose an approach for effective benchmarks and user studies of child search by leveraging
qualitative analysis to gather children’s feedback during their search experience: researchers should
take notes on child interactions with modules, as previously done in similar assessment studies [4].
Moreover, search tools should be evaluated using quantitative measures including (but not limited to)
the measures in Table 1. In isolation, each of the measures capture directives for evaluation from IR
and NLP. Coupled with the participatory design, these measures work with HCI to build a holistic
understanding of how well search tools are working for children.

To incorporate education and child development into the evaluation strategy, it is important to
consider the broader setting in which children are using the search tools. Involving teachers and
librarians who often aid emergent searchers in their quest for information online, can help gain
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insights on child satisfaction with search tools. Furthermore, educational approaches to aspects of
the above measures can also guide the approach taken to improve the tools. For example, NLP has
traditionally approached spelling correction by simple lookup dictionaries and employ edit distances
to determine the list of suggested target words. This is not sufficient for children who are still in the
process of learning how to spell because children make spelling mistakes that are specific to their
developmental stages [2]. These stages are well documented in education research and should guide
child-specific spell checkers.

CONCLUSION

Adult-oriented search tools are not suitable for children, and neither are traditional evaluation
approaches in fields that isolate individual components of search tools (e.g., spell checkers, query
formulation assistance, or ranking of retrieved resources). The best way to determine if a search tool
is suitable for children is to involve children in the design and evaluation processes and by using
established benchmarks guided by educational research.
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