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Search User Interfaces
This book focuses on the human users of search engines and the tool they
use to interact with it: the search user interface. The truly worldwide reach
of the Web has brought with it a new realization among computer scientists and laypersons of the enormous importance of usability and user interface design. In the last ten years, much has become understood about
what works in search interfaces from a usability perspective, and what
does not. Researchers and practitioners have developed a wide range of
innovative interface ideas, but only the most broadly acceptable make
their way into major Web search engines. This book summarizes these
developments, presenting the state of the art of search interface design,
both in academic research and in deployment in commercial systems.
Many books describe the algorithms behind search engines and information retrieval systems, but the unique focus of this book is speciﬁcally
on the user interface. The intended audiences are industry professionals
who are designing systems that use search interfaces as well as graduate
students and academic researchers who investigate information systems.
Dr. Marti A. Hearst is a Professor in the School of Information at the University of California, Berkeley. She received B.A., M.S., and Ph.D. degrees
in computer science from Univeristy of California Berkeley and was a
member of the research staff of Xerox PARC from 1994 to 1997. Her research focuses on search user interfaces, computational linguistics, and
information visualization. She is an Okawa Foundation Fellow and an
IBM faculty Fellow and is a recipient of the NSF CAREER Grant, a Google
faculty research grant, and more than $2 million in government research
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Preface

Search is an integral part of peoples’ online lives; people turn to search engines for help with a wide range of needs and desires, from satisfying idle
curiousity to ﬁnding life-saving health remedies, from learning about medieval art history to ﬁnding video game solutions and pop music lyrics.
Web search engines are now the second most frequently used online computer application, after email. Not long ago, most software applications
did not contain a search module. Today, search is fully integrated into operating systems and is viewed as an essential part of most information
systems.
Many books on information retrieval describe the algorithms behind
search engines and information retrieval systems. By contrast, this book
focuses on the human users of search systems and the tool they use to
interact with them: the search user interface. Because of their global reach,
search user interfaces must be understandable by and appealing to a wide
variety of people of all ages, cultures, and backgrounds, and for an enormous variety of information needs.
The truly worldwide reach of the Web has brought with it a new realization among computer scientists and laypersons alike of the enormous
importance of usability and user interface design. In the last ten years,
much has become understood about what works in search interfaces from
a usability perspective, and what does not. Researchers and practitioners have developed a wide range of innovative interface ideas, but only
the most broadly acceptable make their way into major Web search engines. This book attempts to summarize these developments, presenting
the state of the art of search interface design, both in academic research
and in deployment in commercial systems.
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Preface

This is a fast-changing ﬁeld, and any attempt to summarize the state of
the art will no doubt soon be proven obsolete. Nonetheless, certain principles and techniques seem to hold steady over the years, and there is much
that is now known about search interfaces that should stand for at least
the near future.

Book Overview
This book outlines the human side of the information seeking process and
focuses on the aspects of this process that can best be supported by the
user interface. It describes the methods behind user interface design generally, and search interface design in particular, with an emphasis on how
best to evaluate search interfaces. It discusses research results and current practices surrounding user interfaces for query speciﬁcation, display
of retrieval results, grouping retrieval results, navigation of information
collections, query reformulation, search personalization, and the broader
tasks of sensemaking and text analysis. Much of the discussion pertains
to Web search engines, but the book also covers the special considerations surrounding search of other information collections. The chapters
are elaborated on in the following paragraphs.
The Design of Search User Interfaces (Chapter 1) introduces the ideas
and practices surrounding user interface design generally, and search interface design in particular. It opens with an analysis of why Web search
interfaces appear standardized and relatively simple compared to other
interfaces and places modern search interfaces into a historical context.
The remainder of the chapter is a summary of interface design guidelines
as applied speciﬁcally to search interfaces. This chapter is intended to be
useful for those people who do not have time to read the entire book but
want to understand best practices and problems to avoid in the design of
search user interfaces.
The Evaluation of Search User Interfaces (Chapter 2) is a companion
to the chapter on design, as user-centered design requires tight-coupling
with evaluation. The chapter summarizes the key methods for evaluating search interfaces: informal studies, formal studies, ﬁeld studies, longitudinal studies, and large-scale log-based studies (also known as bucket
testing). This is followed by advice about best practices and special considerations to keep in mind when evaluating search interfaces.
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xiii

Models of the Information Seeking Process (Chapter 3) summarizes the
theoretical models that have been proposed about how people seek information. These models are the foundation on which much of search
interface design is based. These include the standard model, the cognitive model, the dynamic (berry-picking) model, information seeking as a
strategic process (including cost-structure analysis and foraging theory),
orienteering and incremental strategies, and the theory of sensemaking.
This is followed by a discussion of information needs and query intent,
including attempts to create taxonomies of searcher’s information needs
and intents, by manually and automatically analyzing queries and online
behavior.
Query Speciﬁcation (Chapter 4) is the ﬁrst of a set of three chapters that
describe interfaces to support the interlocked information seeking cycle
of query speciﬁcation, viewing of retrieval results, and query reformulation. This chapter summarizes both research and the state of current practice in search interface design for query speciﬁcation, including textual
queries, natural language questions, query speciﬁcation forms, dynamic
feedback, queries using Boolean and other operators, faceted queries, and
command-based queries.
Presentation of Search Results (Chapter 5) is the second of three chapters on interface support for the standard information seeking cycle. This
chapter summarizes research as well as the state of current practice for displaying search results pages. Topics include document surrogates, properties of results listings, summaries or extracts as used in search results,
and user response to search results ordering.
Query Reformulation (Chapter 6) is the third of three chapters on interface support for the standard information seeking cycle. This chapter
discusses the need for and frequency of query reformulation, followed
by interface ideas that support reformulation from both research and the
current state of practice. Speciﬁcally, these are spelling suggestions and
corrections, automated suggestions for query reﬁnement and expansion,
suggesting popular destinations, relevance feedback, and suggesting related articles.
Supporting the Search Process (Chapter 7) is a capstone to the previous three chapters, describing interfaces that encompass and augment the
full standard process of information seeking. Topics include interfaces to
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support ﬁnding starting points for search, using history and re-ﬁnding,
and to support the sensemaking process that often accompanies but is
broader than search.
Integrating Navigation with Search (Chapter 8) discusses interfaces to
support the integration of browsing of information structures with directed search, primarily in information collections (as opposed to for the
Web as a whole). Topics include using categories to sort, ﬁlter, and group
search results; organizing results by table-of-contents-like views; faceted
navigation; and automatically derived clusters for organizing search results. The chapter concludes with a discussion of the tradeoffs of using
categories versus clusters for search results organization.
Personalization in Search (Chapter 9) explores the emerging area of using information about individual users to inﬂuence search results ordering, to create automated alert services, and to tailor information recommendations to users. There is intense interest in research and industry
surrounding information personalization, although most attempts to personalize information are still short of their mark.
Information Visualization for Search Interfaces (Chapter 10) is the ﬁrst
of two closely related chapters on the use of information visualization in
search and text analysis. This ﬁrst chapter provides a brief introduction to
the main principles and techniques used in visualization of abstract information (as opposed to scientiﬁc visualization, which renders real-world
objects in visual form). It also discusses why visualization of nominal
data – of which text is composed – is difﬁcult to do effectively. It then
describes some of the many attempts to use information visualization to
improve query speciﬁcation and display of retrieval results, as well as to
give overviews of information collections. Unfortunately, in most cases,
usability studies incorporating these visualizations ﬁnd that in the best
case they do not improve peoples’ performance, and in the worse case
they slow people down or cause them to make errors. That said, in many
cases study participants ﬁnd visualizations to be appealing, at least at ﬁrst
exposure if not for extended use.
Information Visualization for Text Analysis (Chapter 11) describes information visualization for text analysis, which seems to be a more
successful application area for visualization of textual information.
Although primarily of interest for analysts and specialists, as opposed to
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for everyday search use, these techniques are often creative in design and
captivating to view.
Emerging Trends in Search Interfaces (Chapter 12) closes the book with
a discussion of areas of search that are still relatively new but promise to
be of increasing importance in the coming years. Topics include mobile
search, multimedia search, social search, and a hybrid of command-based
and natural language search.
There are a number of topics related to search that this book does not
cover. These include interfaces for database systems, Search Engine Optimization (SEO), the role of advertising in search, spam detection and
elimination, and ranking algorithms. This book assumes that the reader
is familiar with the technical basics behind search engines and information retrieval, including crawling, indexing, ranking, Boolean queries, and
PageRank. (For those who are not, see the Related Books section for suggested readings.)
This book is an update and expansion of a chapter written in 1998 for the
book Modern Information Retrieval, Baeza-Yates and Ribeiro-Neto (Eds.),
Addison Wesley, 1999. At that time, little was known deﬁnitively about
which ideas result in usable search interfaces. In the intervening ten years,
much has been learned. Thus, one goal of this book is to back up every
statement with veriﬁcation from the literature. This can be challenging
when much of the knowledge is locked up in industry, but fortunately, a
number of recent papers have appeared that share insights from the major Web search engines. (An exception is made for Chapter 1, which is
intended to be a summary of best practices encapsulated into one chapter; unsupported statements made there are veriﬁed in later chapters.) Although a large proportion of the references are necessarily drawn from
research from the last few years, readers are also exposed to early foundations and ideas.

Using This Book
This book has two intended primary audiences. The ﬁrst is academic researchers, graduate students, and those teaching graduate-level
courses in information retrieval, user interfaces, and other information
management–related topics. The second intended audience is practitioners who design and build search interfaces. Although the book makes
heavy use of academic references, an attempt has been made to keep the
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language and concepts approachable. Instructors may want to view this
book as having two main parts, with Chapters 1–7 covering search interface fundamentals and Chapters 8–12 covering advanced topics.
The contents of this book are available online at http://searchuser
interfaces.com. Updates to the subject matter presented in this book
will appear at the Web site.

Related Books
For a nice introduction to the mathematical foundations and algorithms
for search, geared primarily towards undergraduates, see Introduction to
Information Retrieval, by Manning, Rhagavan, and Schütze, Cambridge
University Press, 2008. For a more advanced research-oriented book on
a wider range of topics related to search, see Modern Information Retrieval,
2nd Edition, by Baeza-Yates and Ribeiro-Neto (Eds.), Addison Wesley, 2009
(to appear).
For details on Web search algorithms, see Mining the Web: Analysis of Hypertext and Semi Structured Data by Chakrabarti, Morgan Kaufmann, 2002,
and for details on link-based algorthms as well as general Web search algorithms, see Google’s PageRank and Beyond: The Science of Search Engine
Rankings by Langville and Meyer, Princeton University Press, 2006. For
implementing search engines, see Managing Gigabytes by Witten, Moffat,
and Bell, Morgan Kauffman, 1999, and Lucene in Action by Gospodnetic
and Hatcher, Manning Publications, 2004.
To date, there is no other academic book that focuses on search user
interfaces. The most closely related is Information Seeking in Electronic Environments by Marchionini, Cambridge University Press, 1995, which focuses on the search process rather than on interfaces for search. Finding
Out About: A Cognitive Perspective on Search Engine Technology and the WWW
by Rik Belew, Cambridge University Press, 2008, is a new edition of a book
ﬁrst published in 2000 and describes basic algorithms as well as some cognitive properties of search.
Books written by and for practioners include Information Architecture for
the World Wide Web, 3rd Edition by Morville and Rosenfeld, O’Reilly Media, 2006, which describes design of information architecture, including
two chapters on search, and Designing Web Navigation, Optimizing the User
Experience, by Kalback and Gufstafson, O’Reilly Media, 2007, which discusses navigation design for Web sites.
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A Note on Terminology
The words user, searcher, and information seeker are used interchangibly in
this book to indicate a hypothetical or an actual person using a search
system. Some authors object to the word user, both because they feel it
reduces a person to what they are doing with a computer and because of
its association with recreational drug use. Its use is, however, standard in
the ﬁeld and is convenient to write with, and so this book is a user user. By
contrast, the word participant is used to refer to a person who voluntarily
participates in a usability study.
This book also unapologetically uses the pronoun they and the possessive their to refer to the third person singular as a way to avoid making
explicit (and unnecessarily distracting) gender distinctions.

Disclaimer
The author has been employed by, consulted for, and/or received research
gifts or grants from the following institutions whose ideas, products, or
projects are mentioned in this book: AltaVista, DeepDyve, Google, IBM,
Microsoft, Powerset, (Xerox) PARC, University of California Berkeley, Yahoo, and Zvents. No compensation has been received or is expected in exchange for mentioning these organizations’ products or ideas in this book.
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