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Search Interfaces

Allan Hanbury 



Search Interface

• Almost all IR systems are accessed through a 
search box

• There is usually also an advanced search 
option
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Results

Results are almost always viewed as a vertical list
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Task of the search user interface

• The search user interface should aid users

– In the expression of their information needs

– In the formulation of their queries

– In selecting among available 
information sources

– In the understanding of their search results

– In keeping track of the progress of their 
information seeking efforts

Hearst, 2008
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Usability

• Five components of Usability:

– Learnability: how easy is it for users to accomplish 
basic tasks the first time they encounter the interface?

– Efficiency: How quickly can users accomplish their 
tasks after they learn how to use the interface?

– Memorability: After a period of non-use, how long 
does it take users to re-establish proficiency?

– Errors: How many errors do users make, how severe 
are these errors, and how easy is it for them to 
recover from these errors?

– Satisfaction: How pleasant or satisfying is it to use the 
interface?

Shneiderman and Plaisant (2004)
Nielsen (2003)
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Design Guidelines for Search Interfaces

• Offer efficient informative feedback

• Balance user control with automated actions

• Reduce short-term memory load

• Provide shortcuts

• Reduce errors

• Recognise the importance of small details

• Recognise the importance of aesthetics in 
design

Based on Shneiderman et al. (1997)



Offer Efficient and Informative 
Feedback

• Show search results immediately

– Don’t ask the user to click on e.g. search 
refinements before showing the results
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• Show informative document surrogates; Highlight 
query terms

– A document surrogate contains information on why the 
document was retrieved, such as:

• Title 

• URL

• Textual summary (also called snippets, extracts or abstracts)

– The design of document surrogates is not 
straightforward

• The quality of the surrogate can affect the perceived relevance

• Today, summaries are designed to show the query terms in the 
context in which they occur in the document

• Tradeoff between long surrogates  and space on the page

• Show parts where the query words occur close together

• Showing full sentences or parts of sentences?
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– Highlighting query terms is known to improve the 
usability of search result listings

– Highlighting can usefully be shown in both 
document surrogates and the full documents

• In documents, they give a visual indication of parts 
where the search terms occur near to each other

– Don’t highlight too much
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• Heuristics based on experiments (Clarke et al., 
2007)

– Where possible, all query terms should appear in 
the surrogate, reflecting their relationship to the 
corresponding Web page

– When the query terms are present in the title for 
the hit, they need not appear in the summary

– Length and complexity of URLs should be reduced, 
and URLs should be selected and displayed in a 
manner that emphasizes their relationship to the 
query
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http://biosearch.berkeley.edu

http://biosearch.berkeley.edu/


• Allow sorting of results by various criteria

– E.g. Use sortable columns format
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• Show query term suggestions

– Spelling correction suggestions

• Sometimes the correct spelling is suggested

• Earlier search engines often showed the results only for 
the incorrectly spelled words, today some search 
engines interleave results with the correct spelling with 
those with the original spelling, or give only the correct 
spelling (with an option to selection the wrong spelling)
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– Related term suggestion, or term expansion 
usually means the suggestion of alternative 
wording

• Some query term suggestions are based on the entire 
search session of the particular user

• Others are based on behavior of other users who have 
issued the same or similar queries in the past
– One strategy is to show similar queries by other users 

– Another is to extract terms from documents that have been 
clicked on in the past by searchers who issued the same query
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• Use relevance indicators sparingly

– In the past, a numerical score, graphical bar or 
row of stars was used in the result list to indicate 
relevance

– These have fallen out of favour

• Meaning opaque to users

• Vertical order of the results already a strong indicator

– Graphical indicators of other kinds of information, 
such as stars for how favourably an item is 
reviewed, can be useful
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• Support rapid response

– A rapid response allows users to try query 
reformulations rapidly

– When rapid responses are not available, search 
strategies change

– For specialised applications, such as airline flight 
search, where the results are the final desired 
information, users don’t mind having to wait (but 
show an animation) 
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Design Guidelines for Search Interfaces

• Offer efficient informative feedback

• Balance user control with automated actions

• Reduce short-term memory load

• Provide shortcuts

• Reduce errors

• Recognise the importance of small details

• Recognise the importance of aesthetics in 
design

Based on Shneiderman et al. (1997)



Balance User Control with Automated 
Actions

• Tradeoff between opaque system control and 
transparent user control

• Rank ordering in web search

– Early systems used variations on vector-based ranking

– In the 1990’s, Hotbot introduced conjunctive (AND-
based) query analysis, which became standard

– In the late 1990’s, Google assigned higher weights to 
documents in which query terms occur in close 
proximity to one another

– Google also incorporated popularity (PageRank)
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– Today, users tend to issue longer and more 
complex queries, e.g. typing while 
recovering from clavicle surgery

– Search engines ignore syntactic structuring words 
while and from

– Users can get more control through the use of 
query options such as “..”, -, *, +, OR

• Query transformations

– Search engines often make subtle changes to the 
queries to improve search results

– E.g. Remove stopwords, stemming, expand 
common abbreviations

– Users can again override these with query options
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Example

• Consider the following queries. Based on the 
results, what is it doing with them?

– how to change screen brightness on laptop

– how to change a pdf into a word document

– does the post office change foreign currency

– how to change memory in laptop

– how to change between monitors
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Design Guidelines for Search Interfaces

• Offer efficient informative feedback

• Balance user control with automated actions

• Reduce short-term memory load

• Provide shortcuts

• Reduce errors

• Recognise the importance of small details

• Recognise the importance of aesthetics in 
design

Based on Shneiderman et al. (1997)



Reduce short-term memory load

• Suggest the search action in the entry form

– Usually in a grey font

– Works because the user must look at the search 
box before typing, and hence
provides the information at 
exactly the correct point of 
the workflow



• Support simple history mechanisms

– Users very often want to go back to pages that 
they have visited before

– Can be supported by the browser (e.g. Chrome 
with its grid of frequently visited Web pages, and 
the drop-down list of recently visited pages)

– Search engines can also provide query history if 
the user agreed to have the information recorded

– Many shopping Web sites have this feature



• Integrate Navigation/Browsing and Search

– Browsable information structures (links, table of 
contents) give an overview of the contents of a 
collection

– Organizing results into meaningful groups can help 
users understand the results and decide what to 
do next

– Popular methods for grouping search results: 
category systems and clustering
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– Category systems are the main tools for navigating 
information structures and organising search 
results

– Category system: meaningful labels organized in 
such a way as to reflect the concepts relevant to a 
domain

• Good category systems have the characteristics of 
being coherent and relatively complete

• Their structure is predictable and consistent across 
search results for an information collection

– Usually created manually, although assignment of 
documents to categories can be automated to a 
certain degree of accuracy
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– The most commonly used category structures are 
flat, hierarchical, and faceted categories

– Flat categories are simply lists of topics or subjects

• They can be used for grouping, filtering (narrowing), 
and sorting sets of documents in search interfaces

– Most Web sites organize their information into 
general categories

• Selecting that category narrows the set of information 
shown accordingly

– However, it can difficult to find the right subset of 
categories to use for the vast content of the Web

– Rather, category systems seem to work better for 
more focused information collections
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– In the early days of the Web, hierarchical directory 
systems such as Yahoo’s were popular

– This has declined

• Accuracy of search engines improved

• Hierarchy is difficult to navigate, as a page can often be 
in different categories

– Hierarchies can be effective in the presentation of 
search results over a book or other small 
collection
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Yahoo! On April 16, 1997
http://www.waybackmachine.org
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http://www.waybackmachine.org/


– An alternative representation is faceted metadata

– Unlike flat categories, faceted metadata allow the 
assignment of multiple categories to a single item

– Faceted metadata consists of a set of categories 
(flat or hierarchical), each of which corresponds to 
a different facet (dimension or feature type) of the 
collection of items

– An interface using faceted metadata is known as 
faceted navigation

– Query previews show how many documents will 
be returned when a user clicks on a facet
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http://orange.sims.berkeley.edu/cgi-bin/flamenco.cgi/nobel/Flamenco

Flamenco 
search engine 
searching on 
Nobel Prize 
Winners

http://orange.sims.berkeley.edu/cgi-bin/flamenco.cgi/nobel/Flamenco


http://www.yelp.com 49

http://www.yelp.com/


– Clustering refers to the grouping of items 
according to some measure of similarity

– It groups together documents that are similar to 
one another but different from the rest of the 
collection

– The greatest advantage of clustering is that it is 
fully automatable

– The disadvantages of clustering include

• an unpredictability in the form and quality of results

• the difficulty of labeling the groups

• the counter-intuitiveness of cluster sub-hierarchies
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http://www.yippy.com 51

http://www.yippy.com/


http://search.carrot2.org 52

http://search.carrot2.org/
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Design Guidelines for Search Interfaces

• Offer efficient informative feedback

• Balance user control with automated actions

• Reduce short-term memory load

• Provide shortcuts

• Reduce errors

• Recognise the importance of small details

• Recognise the importance of aesthetics in 
design

Based on Shneiderman et al. (1997)



Provide Shortcuts

• Provide targeted hints on where to go next

– Sitelinks, deep links

Yahoo!

Google
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• For certain predictable and well-defined 
information need, the search engine can 
attempt to “guess” what the user wants from 
a terse query
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Design Guidelines for Search Interfaces

• Offer efficient informative feedback

• Balance user control with automated actions

• Reduce short-term memory load

• Provide shortcuts

• Reduce errors

• Recognise the importance of small details

• Recognise the importance of aesthetics in 
design

Based on Shneiderman et al. (1997)



Reduce Errors
• Spelling corrections already discussed

• Avoid empty result sets
– In search, spelling correction and term expansion 

can help

– In navigation, faceted search with query previews 
can be informative here

• Address the vocabulary problem
– Different people express similar concepts in 

different ways – the searcher may use different 
terms to those in the document

– Term expansion can be effective here

– But also terminology for labelling interface 
elements must be chosen carefully 60
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Design Guidelines for Search Interfaces

• Offer efficient informative feedback

• Balance user control with automated actions

• Reduce short-term memory load

• Provide shortcuts

• Reduce errors

• Recognise the importance of small details

• Recognise the importance of aesthetics in 
design

Based on Shneiderman et al. (1997)



Recognise the Importance of Small 
Details

• Studies suggest a relationship between query 
length and the width of the entry form

– Small forms discourage long queries

– Wide forms encourage longer queries

• When Google first introduced spelling 
suggestions, the suggestion was at the top of 
the page. Users often did not notice it. 

• Search bars are currently often hidden behind 
an icon 

63



64

http://www.smashingmagazine.com/2009/09/24/10-useful-usability-findings-and-guidelines/

http://www.smashingmagazine.com/2009/09/24/10-useful-usability-findings-and-guidelines/
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Design Guidelines for Search Interfaces

• Offer efficient informative feedback

• Balance user control with automated actions

• Reduce short-term memory load

• Provide shortcuts

• Reduce errors

• Recognise the importance of small details

• Recognise the importance of aesthetics in 
design

Based on Shneiderman et al. (1997)



Recognise the Importance of 
Aesthetics in Design

• Balance the choices of

– Layout

– Placement

– Amount of blank space (white space)

– Colour 

– Contrasts among fonts’ style, weight and size

• Use graphic design principles from HCI
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• Results of studies

– Task time for the worst of 16 layouts was twice 
that of the best (Parush et al., 1998)

– Searchers persevere longer in a search task on 
Web sites whose design appeals to them 
(Nakarada-Kordic and Lobb, 2005)

– More aesthetic designs were perceived as more 
useful even when they were slightly less useful 
than a comparable, less attractive design (Ben-
Bassat et al., 2006)
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A Bad Search Interface

On mouseover

Type in a query and 
press enter

!!!!!!



Exercise
• Work in groups of two
• Each group gets assigned one of the following websites:

– https://www.chefkoch.de/
– http://www.motors.co.uk/
– http://www.zoopla.co.uk/
– http://emm.newsexplorer.eu/
– https://www.ecoresearch.net/climate/
– https://www.tuwien.at/
– https://cordis.europa.eu/
– https://www.weinco.at

• Evaluate the design of the search engine in terms of the 
guidelines (20 minutes)
– What is done well?
– What is done badly?
– How could this be improved?

• Each group summarises the main points (3 minutes each)

https://www.chefkoch.de/
http://www.motors.co.uk/
http://www.zoopla.co.uk/
http://emm.newsexplorer.eu/
https://www.ecoresearch.net/climate/
https://www.tuwien.at/
https://cordis.europa.eu/
https://www.weinco.at/


Design Guidelines for Search Interfaces

• Offer efficient informative feedback

• Balance user control with automated actions

• Reduce short-term memory load

• Provide shortcuts

• Reduce errors

• Recognise the importance of small details

• Recognise the importance of aesthetics in 
design

Based on Shneiderman et al. (1997)



Summary

• Guidelines to designing good search interfaces

• Successful design ideas used in search 
interfaces today
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The slides mostly are based on:

Marti A. Hearst, Search User 
Interfaces, Cambridge 
University Press. 2008. 
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Full book online at: 
http://searchuserinterfaces.com/



Tony Russell-Rose and 
Tyler Tate, Designing
the Search Experience, 
Morgan Kaufmann, 
2002
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