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What is usability?



Usability is one dimension along which we may 
evaluate a system.

Cost Features, capabilities

Reliability “Objective” “performance

Speed Etc.



What is usability?
Learnability

How easy is it for users to learn how to accomplish tasks 
for the first time?

Efficiency
Once they’ve learned, how quickly can they accomplish tasks?

Memorability
How easy is it to re-establish proficiency after a period of non-use?

Errors
What kind, number, and severity of errors do users make? How 
easy is it for them to recover?

Satisfaction
How “pleasant” or “satisfying” is it to use?



Designing a user interface involves tradeoffs:

Learnability
How easy is it for users to learn how to accomplish tasks 
for the first time?

Efficiency
Once they’ve learned, how quickly can they accomplish tasks?

A system that novices find very easy to learn...

... might be inefficient for experts!











How to decide on the right balance?

A user centered design process can help!

Rather than starting with system capabilities, 
features, etc....

... UCD starts with the users, and their needs, 
goals, capabilities, etc.



https://kybritt.files.wordpress.com/2010/01/usercentereddesignmap1.png
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What does usability look like in IR?



Key point: Users rarely use a tool for its own sake.

Standard model of information seeking

The various pieces of an IR system exist to help in 
this process.



There are two main components to a modern 
search interface:

Query specification

Results viewing

Standard model of information seeking
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and the width of the entry form; results find that either small forms discourage long
queries or wide forms encourage longer queries [171, 585].

Some entry forms are divided into multiple components, allowing for a more gen-
eral free text query followed by a form that filters the query in some way. For instance,
at yelp.com, the user enters a general query into the first entry form and refines the
search by location in the second form (see Figure 2.1). Forms allow for selecting
information that has been used in the past; sometimes this information is structured
and allows for setting parameters to be used in future. For instance, the yelp.com
form shows the user’s home location (if it has been indicated in the past) along with
recently specified locations and the option to add additional locations.

Figure 2.1: Query form, from yelp.com, illustrating support to facilitate structured queries,
and stored information about past queries.

An increasingly common strategy within the search form is to show hints about
what kind of information should be entered into each form via greyed-out text. For
instance, in zvents.com search (see Figure 2.2), the first box is labeled “what are you
looking for?” while the second box is labeled “when (tonight, this weekend, ...)”.
When the user places the cursor into the entry form, the grey text disappears, and
the user can type in their query terms.

Figure 2.2: Query form, from zvents.com, illustrating greyed-out text that provides hints
about what kind of information to type, directly in the form.

This example also illustrates specialized input types that some search engines are
supporting today. For instance, the zvents.com site recognizes that words like “to-
morrow” are time-sensitive, and interprets them in the expected manner. It also
allows flexibility in the syntax of more formal specification of dates. So searching for
“comedy” on “wed” automatically computes the date for the nearest future Wednes-
day. This is an example of designing the interface to reflect how people think, rather
than making how the user thinks conform to the brittle, literal expectations of typical
programs. (This approach to “loose” query specification works better for “casual” in-
terfaces in which getting the date right is not critical to the use of the system; casual
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date specification when filling out a tax form is not acceptable, as the cost of error is
too high.)

An innovation that has greatly improved query specification is the inclusion of a
dynamically generated list of query suggestions, shown in real time as the user types
the query [1684]. This is referred to variously as auto-complete, auto-suggest, and
dynamic query suggestions. A large log study found that users clicked on dynamic
suggestions in the Yahoo Search Assist tool about one third of the time they were
presented [61]. This topic is covered in detail for the case of Web search engines in
section 11.7.2.

Often the suggestions shown are those whose prefix matches the characters typed
so far, but in some cases, suggestions are shown that only have interior letters match-
ing. If the user types a multiple word query, suggestions may be shown that are
synonyms of what has been typed so far, but which do not contain lexical matches.
To exemplify, Netflix.com both describes what is wanted in gray and then shows hits
via a dropdown box.

In dynamic query suggestion interfaces, the display of the matches varies. Some
interfaces color the suggestions according to category information. In most cases, the
user must move the mouse down to the desired suggestion in order to select it, at
which point the suggestion is used to fill the query box. In some cases, the query is
then run immediately; in others, the user must hit the Return key or click the Search
button.

Figure 2.3: Dynamic query suggestions, grouped by type, from NextBio.com.

The suggestions can be derived from several sources. In some cases, the list is
taken from the user’s own query history, in other cases, it is based on popular queries
issued by other users. The list can be derived from a set of metadata that a Web site’s
designer considers important, such as a list of known diseases or gene names for a
search over pharmacological literature (see Figure 2.3), a list of product names when
searching within an e-commerce site, or a list of known film names when searching a
movie site. The suggestions can also be derived from all of the text contained within
a Web site.

Another form of query specification consists of choosing from a display of infor-
mation, typically in the form of hyperlinks or saved bookmarks. In some cases, the
action of selecting a link produces more links for further navigation, in addition to
results listings. This kind of query specification is discussed in more detail in the
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A major consideration for query formulation UI:

User model vs. System model

“how do I think the system works” vs. “how does the 
system actually work”

“Another study by Muramatsu and Pratt, 2001 with 14 participants found that most 
people had strong misconceptions about simple Boolean operations. When comparing 
search engines that automatically applied AND versus OR to query terms, some 
assumed the ANDing search engine indexed a smaller collection; most had no 
explanation at all. When receiving empty results for the query to be or not to be, two 
thirds could not explain this phenomenon in a way that remotely resembled stopword 
removal. For term order variation in queries (for example, boat fire vs. fire boat), two 
thirds did not expect the results to differ.” (Hearst 2008, Ch. 1)

http://searchuserinterfaces.com/book/sui_references.html#muramatsu2001tqi
http://searchuserinterfaces.com/book/sui_references.html#muramatsu2001tqi
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SERPs typically include “document surrogates”:

Title
URL

Deeplinks
Snippet

Query term highlight
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Figure 2.6: Search results from the BioText system, in which rich document surrogate
information is shown, including figures extracted from the articles, query term highlighting
and boldfacing, and an option to expand or shorten extracted document summaries, from
http://biosearch.berkeley.edu.

terms related to the query or to the documents retrieved in response to the query.
A special case of this is spelling corrections or suggestions; by one estimate, typo-
graphical errors occur in about 10 – 15% of queries [461]. In pre-Web search, spelling
suggestions were primarily dictionary based [944]. In Web search, query logs have been
used to develop highly accurate algorithms for detecting and correcting spelling and
typographical errors [461, 1018]. In the search interface, usually only one suggested
alternative is shown; clicking on that alternative re-executes the query. Some years
ago, the search results were shown using the purportedly incorrect spelling; today
some search engines take the liberty of interweaving hits with the proposed correc-
tion among the hits with the original spelling, or showing hits with the correction
separated from those with the original spelling.

In addition to spelling suggestions, search interfaces are increasingly employing
related term suggestions, a technique often referred to as term expansion. Log studies
suggest that term suggestions, if presented well, are a somewhat heavily-used feature
in Web search. One log study found that about 8% of queries were generated from
term suggestions [819] (but it was not shown what percent of queries were shown
such suggestions), while another found about 6% of users who were exposed to term
suggestions chose to click on them [61].
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Figure 2.10: Faceted navigation in the Flamenco interface, applied to a subset of the San
Francisco Fine Arts Museum collection.

The disadvantages of clustering include an unpredictability in the form and quality
of results, the difficulty of labeling the groups, and the counter-intuitiveness of cluster
sub-hierarchies. Some algorithms [862, 1764] build clusters around dominant phrases,
which makes for understandable labels (see Figure 2.13 on page 41), but the contents
of the clusters are not necessarily coherent between and among the groups.

Figure 2.14 shows the output of clustering on Web search results, using the Clusty
system by Vivisimo on the query “senate.” Two of the clusters are shown expanded
to reveal their sub-hierarchies. The topmost cluster is labeled Biography, Constituent
Services, with subclusters labeled Photos, Issues/news, Visiting Washington, Voting
record, Virginia, Maine, among others. It is unclear exactly what this cluster is
representing; if it is the U.S. Senate, there are also pages about the U.S. Senate in
other clusters, and in any case, the topmost label is not particularly informative.
The next top-level cluster, labeled Senate Committee, is selected in order to show
its constituent documents (on the right side of the Figure), which range from the
main U.S. Senate Web page (whose focus is not the various committees) to Web
pages of some U.S. Senate committees, to pages from Kansas and Cambodia. The
third main cluster, whose label is Votes, is also expanded, showing subclusters labeled
Constituent Services, Obama Budget, Expand, and Senate Calendar.
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• Visualizing Relationships among Words and Documents,

• Visualization for Text Mining.

Each is touched on in the discussion below.

2.4.1 Visualizing Boolean Syntax

As noted above, Boolean query syntax is difficult for most users and is rarely used
in Web search. For many years, researchers have experimented with how to visualize
Boolean query specification, in order to make it more understandable. A common
approach is to show Venn diagrams visually; Hertzum and Frokjaer [755] found that
a simple Venn diagram representation produced more accurate results than Boolean
syntax. A more flexible version of this idea was seen in the VQuery system [851] (see
Figure 2.15). Each query term is represented by a circle or oval, and the intersection
among circles indicates ANDing (conjoining) of terms. VQuery represented disjunc-
tion by sets of circles within an active area of the canvas, and negation by deselecting
a circle within the active area.

Figure 2.15: The VQuery [851] Venn Diagram interface for Boolean query specification.
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Figure 2.16: The TileBars visualization of query term hits within retrieved documents,
from [732].

views. This may be caused by the time needed to switch from interpreting images to
reading text, which are different cognitive functions.

Another variation on the idea of showing query term hits within documents is
to show thumbnails – miniaturized rendered versions of the visual appearance of the
document (see example in Figure 2.18). One experiment using thumbnails found they
were no better than blank squares for improving search results [468], and another
found participants were more likely to erroneously think documents were relevant
when shown thumbnails plus titles vs. thumbnails alone [523]. That said, both
studies found that the thumbnails had subjective appeal.

The negative study results may stem from a problem with the size of the thumb-
nails; newer results suggest that increasing the size improves their use for search
results display [858]. A related study shows that making the query terms larger and
more visible via highlighting within the thumbnail improves its usability for search
results for certain types of tasks [1720] (see Figure 2.18). The use of larger thumbnails
with enlarged text in place for search results is being explored in the SearchMe Web
search engine using cover-flow animation.
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(a)

(b)

Figure 2.20: The idea of representing documents as a 2D or 3D mapping of glyphs has
been proposed many times. Two examples are shown here: (a) InfoSky, from Evaluating a
system for interactive exploration of large, hierarchically structured document repositories,
Proceedings of the IEEE Symposium on Information Visualization, pp. 127-33 (Granitzer,
M., Kienreich, W., Sabol, V., Andrews, K. and Klieber, W. 2004), c⃝2004 IEEE [662]; and
(b) xFIND’s VisIslands, from Search result visualisation with xFIND, Proceedings of User
Interfaces to Data Intensive Systems, pp. 50-8 (Andrews, K., Gutl, C., Moser, J., Sabol, V.
and Lackner, W. 2001), c⃝2001 IEEE [53].
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ABSTRACT 
Although a great deal of research has been conducted about 
automatic techniques for determining query quality, there have 
been relatively few studies about how people judge query quality. 
This study investigated this topic through a laboratory experiment 
with 40 subjects. Subjects were shown eight information problems 
(five fact-finding and three exploratory) and asked to evaluate 
queries for these problems according to several quality attributes. 
Subjects then evaluated search engine results pages (SERPs) for 
each query, which were manipulated to exhibit different levels of 
performance. Following this, subjects reevaluated the queries, 
were interviewed about their evaluation approaches and repeated 
the rating procedure for two information problems.  Results 
showed that for fact-finding information problems, longer queries 
received higher ratings (both initial and post-SERP), and that 
post-SERP query ratings were more affected by the proportion of 
relevant documents viewed to all documents viewed rather than 
the ranks of the relevant documents. For exploratory information 
problems, subjects’ ratings were highly correlated with the 
number of relevant documents in the SERP as well as the 
proportion of relevant documents viewed. Subjects adopted 
several approaches when evaluating query quality, which led to 
different quality ratings.  Finally, during the reliability check 
subjects’ initial evaluations were fairly stable, but their post-SERP 
evaluations significantly increased.  

Categories and Subject Descriptors 
H.3 [Information Storage and Retrieval]: Information Search 
and Retrieval - query formulation, search process. 

General Terms 
Experimentation, Human Factors 

Keywords 
Query quality, query recommendation, query evaluation 

1. INTRODUCTION 
Query performance prediction (QPP) is the task of estimating the 
expected quality of search results for a query in the absence of 
relevance feedback [4, 8]. The basic goal is to predict when a 
query will perform poorly so that some intervention can occur 
before results are returned.  For example, additional information 

might be elicited from the user or term expansion might be used to 
enhance the query. QPP approaches are classified into two types:  
pre-retrieval and post-retrieval [4, 8]. Pre-retrieval approaches 
estimate query performance based on features of the query while 
post-retrieval approaches consider the results retrieved by the 
query. Pre-retrieval approaches are further subdivided into those 
that exploit the linguistic structure of the query, including the 
morphological, syntactical and semantic properties of the query, 
and those that use term statistics, including specificity, similarity, 
coherency and relatedness. Post-retrieval approaches include 
measures such as clarity and robustness, and score analysis.    
Although a great deal of research has been conducted about QPP, 
there have been relatively few studies about the relationship 
among QPPs and users’ evaluations of query difficulty. Hauff et 
al. [10] note “while most QPP methods have been motivated and 
developed based on how a user might rate a query, these intuitions 
have never been empirically validated” (pg. 980). To address this 
limitation, Hauff et al. [9, 10] compared the query performance 
ratings made by humans with performance scores estimated by a 
suite of QPP methods. Results showed that user ratings and QPPs 
were mostly uncorrelated, suggesting that QPP methods are not 
representative of how users evaluate query quality. Lioma et al. 
[12] found that users could not reliably identify pre-determined 
query difficulty ratings associated with a set of 420 queries, but 
were able to identify some features that would make a query 
difficult for a search system.   

While these previous studies provide some insight about the 
relationship among QPPs and users’ evaluations of query 
difficulty, they do not reveal insight about how people actually 
judge query quality. In one of the studies reported by Hauff et al. 
[10], assessors were provided with queries and information need 
descriptions and asked to judge the queries based on what they 
expected the results to be if they submitted the queries to a Web 
search engine. Assessors made their judgments using a 5-point 
scale, where 1=poor quality query and 5=high quality query.  The 
researchers did not report assessors’ experiences using this scale 
to evaluate query quality, although it was noted that their ratings 
varied considerably. Lioma et al. [12] asked assessors to rate 
queries using three categories (easy, medium, hard). In both 
studies, assessors evaluated queries without inspecting results. 
Neither study probed people about how they judged query quality.  

People rate a variety of objects in daily life (e.g., movies, 
restaurants, books), but it is unlikely that many people have rated 
queries. How would people approach this task? What factors 
would they consider when evaluating query quality? How would 
they make decisions about which numeric ratings to assign to 
which queries?  In this paper we explore these questions. We are 
not concerned with the relationship between QPPs and people’s 
evaluations of query quality, but instead seek to address more 
fundamental questions about how people make evaluations of 
query quality.  Specifically, our research questions are (RQ1) 
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The Influence of Caption Features on
Clickthrough Patterns in Web Search

Charles L. A. Clarke Eugene Agichtein Susan Dumais and Ryen W. White
University of Waterloo Emory University Microsoft Research

ABSTRACT
Web search engines present lists of captions, comprising ti-
tle, snippet, and URL, to help users decide which search
results to visit. Understanding the influence of features of
these captions on Web search behavior may help validate
algorithms and guidelines for their improved generation. In
this paper we develop a methodology to use clickthrough
logs from a commercial search engine to study user behavior
when interacting with search result captions. The findings
of our study suggest that relatively simple caption features
such as the presence of all terms query terms, the readabil-
ity of the snippet, and the length of the URL shown in the
caption, can significantly influence users’ Web search behav-
ior.

Categories and Subject Descriptors
H.3.3 [Information Storage and Retrieval]: Information
Search and Retrieval—search process

General Terms
Experimentation, Human Factors

Keywords
Web search, summarization, snippets, query logs

1. INTRODUCTION
The major commercial Web search engines all present

their results in much the same way. Each search result is
described by a brief caption, comprising the URL of the as-
sociated Web page, a title, and a brief summary (or “snip-
pet”) describing the contents of the page. Often the snippet
is extracted from the Web page itself, but it may also be
taken from external sources, such as the human-generated
summaries found in Web directories.

Figure 1 shows a typical Web search, with captions for the
top three results. While the three captions share the same

Permission to make digital or hard copies of all or part of this work for
personal or classroom use is granted without fee provided that copies are
not made or distributed for profit or commercial advantage and that copies
bear this notice and the full citation on the first page. To copy otherwise, to
republish, to post on servers or to redistribute to lists, requires prior specific
permission and/or a fee.
SIGIR’07,  July 23–27, 2007, Amsterdam, The Netherlands.
Copyright 2007 ACM 978-1-59593-597-7/07/0007 ...$5.00.

basic structure, their content differs in several respects. The
snippet of the third caption is nearly twice as long as that
of the first, while the snippet is missing entirely from the
second caption. The title of the third caption contains all
of the query terms in order, while the titles of the first and
second captions contain only two of the three terms. One of
the query terms is repeated in the first caption. All of the
query terms appear in the URL of the third caption, while
none appear in the URL of the first caption. The snippet
of the first caption consists of a complete sentence that con-
cisely describes the associated page, while the snippet of the
third caption consists of two incomplete sentences that are
largely unrelated to the overall contents of the associated
page and to the apparent intent of the query.

While these differences may seem minor, they may also
have a substantial impact on user behavior. A principal
motivation for providing a caption is to assist the user in
determining the relevance of the associated page without
actually having to click through to the result. In the case of
a navigational query — particularly when the destination is
well known — the URL alone may be sufficient to identify
the desired page. But in the case of an informational query,
the title and snippet may be necessary to guide the user in
selecting a page for further study, and she may judge the
relevance of a page on the basis of the caption alone.

When this judgment is correct, it can speed the search
process by allowing the user to avoid unwanted material.
When it fails, the user may waste her time clicking through
to an inappropriate result and scanning a page containing
little or nothing of interest. Even worse, the user may be
misled into skipping a page that contains desired informa-
tion.

All three of the results in figure 1 are relevant, with some
limitations. The first result links to the main Yahoo Kids!
homepage, but it is then necessary to follow a link in a menu
to find the main page for games. Despite appearances, the
second result links to a surprisingly large collection of on-
line games, primarily with environmental themes. The third
result might be somewhat disappointing to a user, since it
leads to only a single game, hosted at the Centers for Disease
Control, that could not reasonably be described as “online”.
Unfortunately, these page characteristics are not entirely re-
flected in the captions.

In this paper, we examine the influence of caption fea-
tures on user’s Web search behavior, using clickthroughs
extracted from search engines logs as our primary investiga-
tive tool. Understanding this influence may help to validate
algorithms and guidelines for the improved generation of the
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ABSTRACT 
Web search engines present search results in a rank ordered 
list. This works when what a user wants is near the top, but 
sometimes the information that the user really wants is 
located at the bottom of the page. This study examined how 
users’ search behaviors vary when target results were 
displayed at various positions for informational and 
navigational tasks. We found that when targets were placed 
relatively low in the first page of search results, people 
spent more time searching and were less successful in 
finding the target, especially for informational tasks. 
Further analysis of eye movements showed that the 
decrease in search performance was partially due to the fact 
that users rarely looked at lower ranking results. The large 
decrease in performance for informational search is 
probably because users have high confidence in the search 
engine’s ranking; in contrast to navigational tasks, where 
the target is more obvious from information presented in 
the results, in informational tasks, users try out the top 
ranked results even if these results are perceived as less 
relevant for the task. 

Author Keywords 
Web search, eye tracking, target position, trust. 

ACM Classification Keywords 
H5.m. Information interfaces and presentation (e.g., HCI): 
Miscellaneous.  

INTRODUCTION 
With the increase in volume of digital information, search 
has become one of the most efficient ways to find what 
users are looking for. Various search engines or search 
services have been launched to help users find information 
stored on World Wide Web, inside corporate networks, or 
on personal computers.   

When a user searches for information with a search engine, 
its effectiveness is determined by whether it gives back 
relevant results. Most search engines display results in a 
rank-ordered list, with the highest ranked result placed on 
top and others ordered below that.  
Although this is efficient when the first few results 
displayed in the list are the most relevant, such ranking can 
be problematic when these results are not what users are 
looking for. Past studies [6] have shown that people often 
choose the first few results on the top of the list and ignore 
the rest. It was observed that users often click on the first 
item even if the second is more relevant.  In addition, users 
may simply change their queries when the first few results 
are not promising, even though some results further down 
the list might well satisfy their search goals. This leads us to 
ask: how does the ranking (as determined by a search 
engine) of the results affect how people search? Do they 
blindly follow the search engine’s ranking or make their 
own judgment of results based on information they see? 
What happens when the user’s goal is not included at the 
top of the search result list? 

EXPERIMENT  
To investigate how people search for information when the 
best result is not on top, we designed a study that varied the 
absolute rank position of the “best” search result for each 
task. We used eye tracking to record what people looked at 
during search. Eye tracking technologies have been widely 
used as a proxy for users’ attention. Eye movement data 
helps us understand where people invest attention, and in 
what order before they make a selection[5]. 

Design 
The design of the experiment crossed Task Type (2) x 
Target Position (6) as two within subject factors. Two types 
of search tasks (navigational and informational tasks) 
identified in the literature [1] were used in this study. In 
navigational tasks, users were asked to find a specific 
website or homepage for the task; the goal was simply to 
get to their destination. In informational tasks the goal was 
to acquire some kind of information irrespective of where it 
was located. The target result was displayed at six positions 
(1, 2, 4, 5, 7, and 8) for each task. The study also 
systematically varied the length of the descriptive text. For 
the results related to the snippet length, please see [3]. 
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