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Introduction

The World Wide Web is a young medium, yet in the few years of its existence, distinct conventions in
web page design have emerged. This fact does not reflect a technical imperative, for although there are
standards for the interpretation of HTML, there are only informal guidelines (most often, codifications of
the opinions of a specific design "guru") to direct web site layout, terminology, and the specific
appearance of navigation features. Only a few very basic conventions, such as underlining and color-
coding hyperlinks, have anything like the status of rules, and even those rules can be and are overridden.

Nevertheless, many web pages use similar page layout and navigation features. Common design features
appear to spread by a process of imitation, in which successful innovations are noticed and re-used,
eventually becoming conventions. There is an obvious benefit to the web designer in following
conventions, which allow the site to be easily understood and used. Noting this imitative process and its
motivation, however, does nothing to explain why specific design features are successful to begin with.

The purpose of this paper is to explore how emergent conventions in web design are motivated by
metaphor and metonymy. This includes consideration of paper document design conventions, which
provide frames by which newer document forms are understood. The background context of this work
includes both conceptual metaphor theory and the blended spaces model.

Background

It seems to be conventional wisdom in user interface (UI) design circles that user interfaces rely on
metaphor, and that good Ul design requires the selection of "the right metaphor" [Nielson 1992]. Despite
being frequently stated as a guideline, there are remarkably few concrete and detailed examples given in
the literature. The desktop metaphor (particularly as exemplified by the Macintosh) is repeatedly
referenced as if by rote.'

Furthermore, discussion of the role of metaphor is often limited to overarching metaphoric themes. For
instance, one study purportedly investigating the effectiveness of metaphor in web browser design
contrasted a specialized browser that used an overall "library" theme with a standard web browser, which
was described as the "non-metaphor" condition [Smilowitz 1996]. This depiction of the role of metaphor
might well lead many UI designers to conclude that metaphor is irrelevant to their work. For instance,
designers who create applications that conform to the standards of a particular windowing system might
think that "the metaphors" are already established. Similarly, web site designers, who normally work
within constraints imposed by existing browsers, HTML, and web scripting languages, might see
metaphor as applying only to special, artistic sites rather than ordinary web site design.

In contrast, the body of work on metaphor in cognitive linguistics provides the basis for a far more subtle
and far-reaching interpretation of the role of metaphor in user interfaces. A fundamental tenet of
conceptual metaphor theory is that metaphors (and related figurative forms such as metonymy) are
pervasive in not only language but also cognition. The definition of metaphor is not limited to novel,
poetic forms, but includes ordinary expressions and ways of thinking. While a consistent metaphoric
theme may provide a sense of depth and coherency in a piece of writing or speech, individual statements
and phrases are understood metaphorically whether or not an overarching (or consistent) context is
explicitly provided.

' An exception to the general dearth of examples is the amusing and informative set of bad UI design metaphors to
be found at the UI Hall of Shame web site (http://www.iarchitect.com/metaphor.htm). I have not, however, come
across any corresponding pool of good examples.
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Throughout this paper, I will be using the term basic metaphor to refer to instances of metaphor that are
commonplace in everyday language and thought. Generally, such metaphors have a clear experiential
basis, meaning that the correlation between source and target domain can be seen to derive from common
early life experiences or universals such as human sensory perception. For members of a given culture, a
basic metaphor from this shared set requires no conscious interpretation, and will seem so natural that it
may even be difficult to understand as metaphorical rather than literal language.

Examples of basic metaphors

A pertinent example is the conception of communication as object exchange, often referred to as the
Conduit metaphor, although it may be more accurately described as a related set of metaphors [Reddy
1979, Lakoff and Johnson 1980, Sweetser 1992]. Phrases such as "he got his ideas across to them" or "I
can't seem to put the idea into words" are so natural that it may be difficult to recognize them as
metaphoric. Yet, in fact, they describe an abstract domain (communication of ideas) in terms of concrete
domains (physical objects, containers, and movement).

Following the standard established by Lakoff and Johnson [1980], a metaphor is described in terms of a
target domain (the domain that is actually being discussed) and a source domain (the domain that provides
the means of describing and understanding). Characteristics and inferences are mapped from the source
domain to the target. Thus, the components of the Conduit metaphor can be expressed as:

IDEAS ARE OBJECTS

LINGUISTIC EXPRESSIONS ARE CONTAINERS (for those idea/objects)

COMMUNICATION IS SENDING (the expression/container, from which the recipient can then extract
the idea/object)

This everyday metaphor has a wide range of entailments. It usefully expresses the experience of
successful verbal communication, where ideas do seem to originate in one person's mind and end up in
another's. In addition, it captures some types of unsuccessful communication, such as the idea that words
can be "empty". Other entailments are somewhat more problematic, such as the implication that meaning
exists in words independently of context (as in "the meaning is right there in the words"). Despite the fact
that this metaphor highlights some aspects of communication and masks others, it is extremely pervasive
(by Reddy's estimate, over 70% of expressions used in English to describe language use this metaphor).

It is also worth mentioning another frequent metaphor for communication:
COMMUNICATION IS A SHARED JOURNEY

This appears in common utterances such as "are you with me?" and "I can't quite follow you". This
metaphor provides a counterpoint to the conceptualization of ideas as objects that move from person to
person; instead, people move along a path to reach the ideas' location. This type of figure-ground reversal
is often seen in basic metaphors.

Other figurative forms
Two other terms need to be defined: metonymy and iconicity.

Metonymy refers to the use of one element in a domain to invoke another element or the whole domain.
Commonplace examples include statements such as "The White House announced today...", where the
building (White House) is standing in for the organization (executive branch of the U.S. government),
which in turn stands in for the individual who actually made the announcement (authorized person). Of
particular interest is the way in which a reference to one element in a domain can evoke a complex frame
of references. For instance, referring to a "headline" might bring up a range of associations with
newspapers.
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Iconicity refers to a direct mapping between form and meaning. In spoken language, this can take the
form of onomatopoeia (a word which sounds like its meaning, such as "ding" for the sound of a bell) or
more subtle forms, such as mapping of word order to assumed temporal order of events (in the sentence
"she jumped in the water and took off her shoes", we understand that her shoes got wet because of iconic
structure). A similar mapping process is even more evident in signed languages, gesture, and images.
Obviously, this use of the term iconicity is not unrelated to the common use of the term "icon" to refer to
a small graphic image from which a computer program or function may be invoked. However, I will be
examining various graphical elements of web pages, most of which would not be called icons in the usual
sense.

Metaphor and metonymy often co-occur and interact in both everyday and poetic language [cf. Lakoff
and Johnson 1980, Lakoff and Turner 1989]. Similarly, usages which are simultaneously iconic and
metaphoric are common in both signed languages and gesture [cf. Taub 2001 and Sweetser 1998]. The
material to be examined in this paper will also be shown to include complex combinations of metaphor,
metonymy, and iconicity.

Blended spaces

In the past few years, the interpretation of metaphor as mapping from source to target domain has been
reinterpreted and extended in the context of blended spaces [Turner and Fauconnier 1995, Grady, Oakley,
and Coulson 1999]. Blending theory incorporates metaphor as a mechanism for connecting two domains,
but provides a richer explanation for cases where inferences seems to emerge from the combination of
domains, rather than strictly being mapped from a source to a target. In addition, it provides a broader
structure in which non-metaphoric elements may also be incorporated.

In the blended spaces model, in addition to two input spaces (corresponding to source and target
domains), there is also a generic space comprising the shared structure of the two inputs, which acts to
constrain what mappings are valid. The resulting blended space contains the mapped elements, but may
also draw in cultural background and metonymic references from either input space.

As an example, Figure 1 shows an interpretation of the phrase "put ideas into words" as a blended spaces
diagram (note that for readability, most correlations between the input spaces and the generic and blended
spaces have not been explicitly drawn). Both of the input spaces contain two agents and a purposive
action performed by the first agent; the generic space dictates that the agent who puts objects into
containers must be mapped onto the agent who communicates, and the act of placing objects into
containers must be mapped onto the act of verbalizing. Any other mapping (for instance, mapping the first
agent in input space 1 to the second agent in input space 2) would violate the constraints imposed by the
generic space.

In Figure 1, the mappings between the spaces are quite symmetrical. The added power of blending is
more evident in complex examples, where the contents of the blended space may be drawn from either
input space, rather than only reflecting items that can be mapped between them. For instance, imagine
extending the conventional phrase "put ideas into words" into a novel phrase such as "he really knows
how to put ideas into sound bites". Since sound bites are understood to be comprised of words, the
mappings in the conventional metaphor still apply. Some aspects of our understanding of "sound bites"
could contribute to the mapping structure; for instance, we might surmise that the selected containers
were very small. However, other connotations of the phrase "sound bites" could enter into the blend
without having a correlate in the object-manipulation space. For instance, the blended space could contain
elements related to public speaking and politics (e.g., assumptions about the speaker's sincerity).
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Applications of cognitive metaphor theory to the I nternet

Previous work has applied cognitive metaphor theory and blended spaces to understanding people's
conceptualization of the Internet. For instance, Rohrer has explored the popular characterization of the
Internet as "Information Superhighway". This simultaneously presents the Internet as a road system on
which information travels, and also as a path into the future. This blend operates by combining the basic
metaphor of information as moving objects with another basic metaphor where time is understood in
terms of space.

More closely related to my concerns here, experimental work by Maglio and Matlock [1999] explored
people's conceptualization of Internet as "information space". In this study, they examined the
terminology used by novice and experienced Internet users to describe their experience of Internet use.
Metaphoric expressions of two types were frequently used: those referring to movement (of the user along
a path to the information, or of the information to the user) and those referring to containers.”

My goals in this paper are both narrower and broader than these previous studies. On the one hand, I
would like to apply the conceptual structure provided by cognitive metaphor and blended spaces to a
closer examination of web design, filling in some of the detail usually left out of examinations of
metaphor in user interfaces. However, I also find it of interest to consider the metaphoric understanding of
the Internet in a broader context: the general understanding of documents through metaphor and
established conceptual frames.

In particular, the concept of "information space", although the phrase is often used synonymously with
the Internet, can be seen to apply to paper documents as well. It is commonplace to say "go to chapter 5 in
the book; you'll find the information you need in there". Such phrases mirror the movement and container
metaphors found by Maglio and Matlock in descriptions of web use. For this reason, I see paper
document conventions as having a profound influence on emergent web design conventions on two
levels: first, that paper document designs may be explicitly mirrored by web sites, and that the type of
paper document that a web site resembles provides important context for understanding the site's purpose
and use; and second, that both paper documents and web sites may be understood via the same underlying
set of conceptual metaphors.

Approach

Although it was inevitable to have pre-conceptions, I did not want to start by assuming that I already
knew exactly what comprises the set of web design conventions. Instead, I closely examined a small set
of web sites, looking for common elements and approaches. Observations were made over a period of
about a month (27 October through 28 November 2001). Most of the selected sites have content that
changes frequently, and in one case (National Geographic) the site's appearance changed noticeably
during the period of this research.

? These metaphors were referred to by Maglio and Matlock as TRAJECTORY and CONTAINER schemas,
respectively.
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Selected sites

Although sites with a range of purposes and styles were examined, I focused on information-oriented
sites, and specifically excluded sites which were primarily artistic in purpose (since, by definition, such
sites would not be "conventional".) The examined sites (listed below) were arbitrarily selected from the
2001 Webby Award winners. The Webby Awards were used as a basis in order to provide a set of sites
that may be assumed to be reasonably representative of successful, well-designed sites:

e Craigslist (http://www.craigslist.org/)

e National Geographic (http://www.nationalgeographic.com/)

e PBS (http://www.pbs.org/)

*  Google (http://www.google.com/)

* Expedia (http://www.expedia.com/)

*  BBC World Service (http://www.bbc.co.uk/worldservice/index.shtml)
e Open Secrets (http://www.opensecrets.org/)

* Fact Monster (http://www.factmonster.com/)

A representative full-page illustration of each of these sites is provided in Appendix A. A typical "entry"
page is shown for all sites except Google, for which a sample search results page is shown.

Conventional featuresto be discussed

Examination of these web sites identified a number of features that were common across several of the
sites. These fall into two broad categories: page layout and navigation controls. Table 1 lists the features
to be discussed and shows the number of sites (out of the sample of eight) on which they were observed
in some form.?

In the following sections, these features will be examined in terms of:
* Basic-level metaphors

* Iconic representations

*  Metaphors of information space

*  Frames provided by paper document conventions

* Blends of computer, document, and information space frames

? Note that I make no claim that this is an exhaustive list of web conventions, merely that it is a common set which
can be illustrated using the selected pages, and which can be seen to have metaphoric and/or metonymic motivation.
As a counter-example, 7 of the 8 pages used underlined text to represent hyperlinks. While clearly representing a
common element of web design, and not impossible to interpret figuratively, this seems mainly rule-based, rather
than being a convention which can be construed to have emerged from successful practice.
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Table 1. Conventional Features of Examined Web Sites

Number
Category Feature of sites
Page Header (containing logo and basic navigation, and sometimes advertisements) 8
Layout
Y Footer (minimally containing copyright information; typically containing 7
secondary navigation controls)
3-column layout, with left-most column providing a navigable list of topics 8
Outlined or clearly demarcated areas (usually rectangular) enclosing related 7
material or defining a navigation feature; similar to a paper document "side bar"
Navigation | Navigation via buttons or small clickable areas labeled "Go" 6
Navigation elements incorporating an iconic arrow or pointer 7
Navigation between sections presented as "tabs" (varying widely in degree of 7
realism)

Note on terminology

Throughout this paper, the terms "navigation" and "navigation control”" are used to describe features of
the web page that allow a different web page to be selected for display. Because it is standard
terminology, it would be awkward to describe such features without using the word "navigation”,
although it clearly invokes a specific metaphoric frame. The same is true of the term "site", which itself
implies a location in space. While navigation controls often are understood in terms of directed movement
through space (from "site" to "site"), it should not be assumed that this is the only metaphor involved
when the term "navigation" is used.

It may similarly be noted that the term "page" and related terms such as "page layout" are not strictly
literal when applied to a computer-based display of information, but rather draw on paper document
frames. However, as with "navigation" and "site", it would be almost impossible to maintain coherency
while avoiding the word "page". And how can one refer to the "main" or "first" or "top-level" or "entry"
page of a site without using one of those terms, with their various entailments of importance, sequence,
verticality, or movement?

Indeed, almost all of the common terminology for describing web sites implies some particular
metaphorical interpretation; it is simply a given that our ways of talking and thinking about electronic
information (as with many other topics) are intrinsically metaphorical. A detailed discussion of web
terminology and its implications could be the topic of a paper by itself. For this reason, I will simply use
these common terms without special emphasis.

Page L ayout Conventions: Paper and Web

Several page layout conventions appear quite consistently across the set of web pages. To begin, I will
consider various ways in which these conventions derive from and extend paper document conventions,
and then proceed to examine the underlying basic metaphors.
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All of the sites use the top of the page as some form of header; most use the bottom of the page as a
footer. The convention of having a header above and footer below the main body of the text is clearly
inherited from paper documents, but has evolved considerably in the web context. For instance, consider
the following illustrations of headers from BBC World Service, Open Secrets, and PBS (Figures 2
through 4).

EEAME HoMEPAGE | NEWS | SPORT | WEATHER, | MY BBC

EEE WORLD SERVICE

You are ing Front Page = World Business

Search BBC World Service

Front Page |
rOntTR® caturday, 24 Movernber, 2001, 23:20 GMT

WORLD BUSINESS

Figure2. BBC World Service Header (L ower-level Page)

mtl!h‘“‘ ihn e s AR LAy I n el Liocal! Mievis il lssues - Lt
Ll b iy vl LS Cingi pss o el Curmmilte s Pkl Frai Tiesy Fhpuilential Lial L #swiinial Hsbbs
T T, Presidential Data Tatal Conribig)

Figure3. Open SecretsHeader (Lower-level Page)

FHS Homem Prograrms A-7 W Schadulex Membarhip

Leaving Home

' Nl

Figure4. PBSHeader (Lower-level Page)

A paper document's header and footer will typically contain information identifying the page location
within the document (section number or name, page number); in some cases, the header or footer will
identify the document itself (title, author name), especially for paper documents that contain
subdocuments, such as a compilation of articles by different authors. In a paper document, the header and
footer area may be delineated by a horizontal line or shading, or may simply be implied by the
(horizontally aligned) space above and below the main block of text.

In comparison, the header of these web pages always identifies the site (name and/or logo), and often
provides clues about the location within the site. The fact that the site itself must always be identified
implies that, effectively, the web site is treated as a sub-document within the overall WWW. Generally,
the location information is in a form much less specific than a page number, more closely resembling a
section title. (The extent to which the pages within a site are considered as a sequence, and the
mechanisms for presenting this, are discussed later).

The web site page headers also consistently include "basic navigation", by which I mean navigation to a
selected small set of main content areas, which is carried forward from page to page within the site.
(Typically, this takes the form of "tabs", a navigation device that will be discussed in depth later.)
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The footer also frequently contains navigation controls, most often what I would call "secondary
navigation". This may duplicate the navigation controls provided in the header or other area of the page,
or may provide navigation to less important or less frequently visited areas of the site. While the header is
usually graphically distinctive, the footer usually consists of relatively small text links (see Figure 5 and
Figure 6, which show footers from the BBC World Service and PBS sites, which are typical). In its most
minimal form, the footer contains only a copyright notice.

~~Back to top

Front Page

World News | Sport | World Business | Technology | Science

Arts, Music & Entertainment | People & Beliefs | Leaming English
Talking Point | Programmes | Radio Schedules & Frequencies | Site Map

BBL World Service Trust | BBC Monitoring | About Us | Contact Us | Help

) BEC World Seriice, Bush House, Strand, London WCZB 4PH, UK,

Figure5. BBC World Service Footer

AbmaPES - AkRubWcefins o Buceme s Mambat o WiRiEE PES  SEenbi PRS- Poaduciidiut PRG

Privice Pegn  Exsdhach

Figure6. PBSFooter

In most cases, the header and footer areas are clearly demarcated, but not always, especially on the top-
level page, where the line between header and body may be deliberately blurred. For instance, consider
the headers of the top-level pages for Open Secrets and PBS (Figures 7 and 8). On Open Secrets, the
fingerprint graphic extends from the header into the body of the page, linking the site name in the header
to the following subheading ("Your guide to the money in American elections"). The PBS top-level page
also breaks the expectation of horizontal alignment, using irregular shapes.

This seems to reflect the special status of the top-level page. In effect, it serves as a title page (or the
cover of the book) as well as an ordinary page of content. There is considerably more freedom in the
layout of the title page than an ordinary page in a book, and this carries through to web documents.*

* Note that some sites do provide an "entrance" page that simply identifies the site and precedes any substantial page
content. However, there are no examples of this in the set of sites I am considering; the closest would be Google,
which provides minimal content until a search is entered. I suspect that a pure "entrance" page is more frequently
seen in artistically oriented rather than information-oriented sites.
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OPONERCIOtEONE |)s Basics Whin's (Bdneg Whil's Getingy Gl Local Mews anid Esiers.  HOME  SEARCH

NMhé  opensecrets.org
ORERCTEN . 9ud o e moncy

at.! R ift Arnarican alactions

Figure7. Open SecretsHeader (Top-level Page)

Saturday, Movember 17, 2001

IIrll- EARTETE AT Sdlinf G- 4

Figure8. PBSHeader (Top-level Page)

Another feature that was remarkably consistent across the set of sites was use of a three-column layout,
where the left-hand column contains a navigable list of items. Often, this list resembles a table of contents
for the site, listing major content areas in more detail than the header's basic navigation. The BBC World
Service page shown in Figure 9 provides a clear example of this layout; other examples can be found in
Appendix A.’

This style of layout is reminiscent of popular magazines, which often have narrow columns of
advertisements to the left and/or right of a wider column of story text. It also evokes a sidebar, as used in
a magazine or textbook to contain related information that is distinct from the main text. (On the example
page in Figure 9, a graphic of a paper clip is used to suggest the separate piece of content in the right-hand
column is only loosely attached to the page!) Within all three columns, specific content areas are
delineated by shading or outlining, most often rectangular.

On many sites, the "table of contents" navigable list in the left-hand column is maintained across all
pages, just as the header is. Just as the top-level web page seemed to blend elements of a book cover or
title page with a page of content, so every web page can incorporate the table of contents, which would be
a separate page in a book. Indeed, some top-level pages contain all three elements, serving as title page,
table of contents, and content page simultaneously.

The role of the right-hand column is more variable, but often consists of additional fixed navigation
elements, although it may also contain advertisements (as in all but the top-level page of Fact Monster) or
illustrations (as in some of the lower-level pages of Open Secrets).

> I counted all of the sites as using this convention to some degree on at least one page. For Google, the site's
primary pages did not use a multi-column layout, but specific lower-level pages such as the Jobs page
(http://www.google.com/jobs/index.html) did. For Craigslist, the front page uses five columns, but the left and right-
most columns are distinct. All other sites use a clear version of the three-column layout on their top-level page,
while following pages may use a variation (such as a two-column layout in which the role of the left-hand column is
unchanged).
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Front Page

World Mews
Sport

World Business
Technology
Science

Arts, Music &
Entertainment
People & Beliefs
Leaming

English

Talking Point
Programmes
Radio Schedules &
Frequencies

Site Map

Africa
Americas
Asia-Pacific
Europe
mMiddle East
South Asia

About Us
ContactUs
Help

Text Only
Daily E-mail
Mewrs Ticker
Mewrs for PDA

BEAME HOMEPAGE | NEWS | SPORT | WEATHER | MY BBC

EEE WORLD SERVICE

You are i

The fight against polio

The warld Health Organisation haz expressed itz
concarn that Innaccurate reporting of 2 recent series of
child deathz in India may compromiza a vast polio
Immunlsation campaign In West Afrlca which starks this
year

The WHO zays it's hiad a:saries of calls from local
health workers warning that public unease iz likely to
keep parents and childrean avay, BBC Science raports)

Immunisation campaign

Search BBC Word Service

Recantly in Sudan, the
government decdared a
thres-day caasefire in war
zones to allow for a
nationwide carmpaign to
vaccinate againstpolio,

More than 18,000 meadical
teamz in have beaun the
‘campaign to vaccinate
betwesn five and zaven
raillion childrern against
paliog b :

The hesklth ministey’s
initiative (s supportad by
United Mations bodies and
non-gavernrentsl
organizations.

The four-day carmpaign zims to imrnurise 80 mallion
childrenin 16 West African countries against polio,

Children will be given witamin & 2z well, to reduce their
chances of blindness and rmalnutrition, Bot health
workers in Migeria have told the World Health
Crganisation [WHO) that the programme rmay have
been compromiised by what it 2avs iz alarrmiszt reporting
of child deaths in the Indian state of Aszam.

Following a scherme sarlier thiz month which distributed
vitarnin & to hundreds of thousands of children in
dzsarm, up to twenty are believed to have died,
slthough there iz dizagreement over the exack figure

The incident has becare highly politicized,

Blame

The Azzam government has been quick to blams
UNWICEF, the United Mations agency which paid forthe
vitamin A, whereas UNICEF points out thatthe
distribution programme is run by the government: It
slso saus many of the deaths mav not have bean

Related Stories

F15 June, 2001
Post-Polio Syndrome
Threat

F 11l Septernber 2000
Scientists rule out polio link
to Aids

F-2 February 2000
Polio vaccine could
backfire

Internet Sites

FYWHO

¥ Centers for Disease Control
and Prevention

¥ Pan-American Health
Organisation (PAHO)

The BB is not responsible for
the content of external
Internet sites

Figure9. Typical three-column layout (BBC World Service, Science story, top)

Another point worth noting is that the central "content" column will often extend further than the side
columns. Web designers use the phrase "above the fold" to describe the part of the page expected to be
visible in a browser window without scrolling. This phrase is inherited from newspapers, where the
initially visible content is literally that which can be seen before the newspaper is unfolded. It appears to
be conventional to keep (especially) the left-hand column's contents above the fold, while the central
column may extend farther.
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Underlying basic metaphors

These page layout features can be interpreted in terms of underlying basic metaphors. Given the frequent
use of headers, footers, and narrower left- and right-hand columns (usually containing navigation
features), the main content is often framed in the center of the page. The basic metaphor IMPORTANT IS
CENTRAL (expressed by phrases such as "the core idea") makes this seem natural.

The source domain of verticality is prevalent in basic metaphors. These metaphors have several
potentially pertinent uses in interpreting web page layout. Most clearly, the basic metaphor IMPORTANT
IS UP (as in "high status") pertains to the placement of the page logo and basic navigation in the header,
and also to placement of the main page content and navigation "above the fold", with "lead" stories
further up.

There is a certain tension between IMPORTANT IS UP and IMPORTANT IS CENTRAL, but both seem
to come into play. From one perspective, the "main story", located in the center (and near the top) of the
page, is the most important feature. From another perspective, the identity of the web site and the ability
to easily navigate to main topics are essential. The conventional use of a header containing the site
logo/title and basic navigation, immediately followed by the (centered) main content, uses both metaphors
effectively.

The contrast between the header and footer also highlights IMPORTANT IS UP. In contrast to a printed
document page, where the header and footer are almost interchangeable, the web page header is a
dominant element of the page, while the footer generally appears deliberately low-key.

The frequent placement of ads at the top of the page is also pertinent. On a practical level, placing the ad
at the very top of the screen ensures that it will be visible, at least when the page is first displayed. It may
also serve to subtly imply that the ads are important and worthy of attention. However, since Internet
users have come to expect advertisements at the top of the page, the actual effect may have been to
reinforce tl616 importance of the center, with the top being viewed more like the margin in a paper
document.

In addition, consider the basic metaphors CONTROL IS UP and GENERAL IS UP. The basic metaphor
CONTROL IS UP is expressed in phrases such as "I'm on top of the situation". The basic metaphor
GENERAL IS UP (and its converse, SPECIFIC IS DOWN) can be seen in phrases such as "high-level
summary" or "get down to the details".

CONTROL IS UP is consistent with the convention of providing basic navigation controls at the top of
the page. Just as IMPORTANT IS UP interacts with IMPORTANT IS CENTRAL, CONTROL IS UP can
be seen to interact with GENERAL IS UP. On these web pages, the navigation control provided at the top
of the page is general in nature, providing access to main topics. One or more areas further down on the
page provide more detailed and specific navigation choices (most frequently, as a list in the left-most
column).

There are practical constraints that lead to this pattern, in that there is a limit to the number of options that
can be clearly presented in a single horizontal row, while a larger number can be presented in a list
extending vertically. However, noting the practical constraints on navigation options in the header does
not explain why this convention has persisted, and is so frequently used in conjunction with more detailed
navigation controls in another part of the page. The application of these basic metaphors makes the
emergence of these conventions more comprehensible.

® Although infrequently seen in this set of sites, several of which are non-commercial, it has become more common
to place ads in the center of the page. This is consistent with other web advertisement strategies that blur the line
between ads and page content or navigation [cf. Rohrer 1998].
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I conicity in page layout

Documents and sections of documents are frequently conceptualized as nested containers. For instance, a
book contains chapters, each chapter contains paragraphs, each paragraph contains sentences, and each
sentence contains words; depending on context, the sentences and/or words may be seen as containers for
ideas. As noted before, paper documents may use the convention of a sidebar, where tangential text is
segregated from the main text, often by enclosure in a rectangle. In this context, the rectangle can be
interpreted as an iconic "box": a separate container for the text.

The web makes substantial use of enclosing shapes as iconic containers for information content. The area
labeled "Ceasefire for polio" in Figure 9 is typical; this example is quite similar to a side bar in a paper
document, such as a newspaper. In other cases, the use of iconic containers is more extensive than would
be typical in any paper document, as illustrated by the National Geographic page in Figure 10 (also see
Appendix A, especially Figures A-3 and A-7).
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While it is quite unusual to see shapes other than rectangles used as iconic containers in paper documents,
web pages often extend this usage to other shapes. For example, the PBS web page uses overlapping
circles containing both text and images, as shown in Figure 11. The use of non-rectilinear shapes (also
prominent on Fact Monster) seems to evoke a mood of playfulness, perhaps in part by deliberate
dissimilarity to a conventional paper document frame.

Non-rectilinear shapes are used more often to contain images than text, and seem to be mainly used when
the content represents a navigation control. The interaction of container and movement metaphors in
navigation is discussed below.

{ TeacherSource |

Adult
Learning
Service

Welcome
to America?

Stay curious.

Figure11. Circlesascontent containerson PBS page

Navigation

The example web sites used the full range of navigation controls available, including text links, buttons,
and clickable areas (containing text or images). Despite the wide range of controls in use, distinct themes
emerged. These correlate with the categories described by Maglio and Matlock, particularly the
movement and container metaphors.

Web navigation as movement

By far the most common label for a button was the single word "Go" (sometimes accompanied by an
exclamation point). Four of the examined sites used a button labeled "Go" on their top-level page, and
two others used a similar small clickable area (see Figure 12). In contrast, two sites used buttons labeled
"Search" (in the case of Google, actually "Google Search"); no other button label (or clickable area text)
appeared on multiple sites or pages.
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I = o [

Figure12. Go buttonsfrom Craigdlist, National Geographic, PBS,
BBC World Service, Open Secrets, and Fact Monster

This clearly relates to the prevalent understanding of web site use as movement by the user, as described
by Maglio and Matlock: the action taken in displaying a new page is conceptualized as going to a new
spatial location. (This conceptualization is also embedded in the common terminology "navigating" to a
"site".)

Interestingly, iconic arrows or pointers (referred to hereafter as pointer icons) also seem to have the
characteristic of implying movement. A striking example appears on Craigslist, as shown in Figure 13. In
this case, two very similar navigation elements occur on the same page, consisting of a pull-down menu
to the left of a button. The pointer label ">" seems interchangeable with the word "Go".

luther craigslists jﬁl ||::|:|rnmunitj,f 'I i!

Figure13. Paralld "go" and pointer labelson Craigslist top-level page

The example in Figure 13 illustrates another interesting characteristic of pointer icons: In some cases,
they point at a specific item (usually an image); in others, they simply point towards the right (consistent
with Western reading order). There appears to be a distinction between a pointer icon that generically
means "go" or "go forward", and one that more specifically means "go there, to the location pointed at".
Figure 14 and Figure 15 illustrate pointers of each type. Note that specific pages may use pointers in more
than one way, as the examples from National Geographic show.

Personal Adi
S — Journey Into g
_ More Newrs stories = ZF:MEGMT - Drangutan P
Carnage in Afghan ON NEXT: “Catastrophe”

Q000 GMT -

prison revolt

Today’s News

L fop Thioeml

Wiallpapers, hore ==

Figure14. Pointersusingreading order torepresent " Go" (from BBC World Service
and National Geographic
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Figure15. Pointersdirected at imagesto represent " Go there" (from PBS
and National Geographic)

Reading order is also invoked in the use of pointer icons representing movement between pages in a
sequence. In most information-oriented web sites, of course, the order in which pages are read is arbitrary
and variable. Nevertheless, a sequential order may be implied for specific sets of pages.

For instance, contrast the images from Google and Fact Monster shown in Figure 16. The pages of a
Google search result are genuinely ordered, albeit by criteria that are not necessarily exposed to the user,
and are presented as an explicitly numbered sequence. The words "Previous" and "Next" are used along
with the iconic pointers (both words and icons are clickable). In contrast, the illustrated section of Fact
Monster contains a set of separate articles related by theme, which can be read in any order. Nevertheless,
the user is provided a mechanism to "page through" the "sequence". Interestingly, in addition to the left-
pointing (back) and right-pointing (forward) icons, there is also an upward-pointing icon that leads to the
"higher-level" page listing all the articles on the topic: a clear example of GENERAL IS UP.

4 Cooogle b - L e

i i Aaimn 1 Cemppssi Woran of BPusees ket ol vandio
Result Page: Pravious ] 2 3 Mext i o Linirdan S e elusncg  balhis allimalic

Figure 16. Navigation through page sequences on Google and Fact Monster

Note that such arrows are also used on the Forward and Back buttons of both Netscape and Internet
Explorer browsers. This particular browser affordance is notorious for not working well with complex
web pages (older browser versions could not handle frames; current browsers have difficulty with
redirects), but is still commonly used and even relied on by web designers, who may actually direct the
user to use the browser Back button rather than providing an internal navigation control. Difficulties
aside, when the Forward and Back buttons work effectively, they are relying on the user's understanding
of the sequence of pages just viewed as establishing a path that can then be traversed in two directions.

These are not the only uses of pointer icons; other examples will be discussed later.
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Web navigation as object manipulation

The movement metaphor described above is pervasive, but there is also evidence for a metaphor of web
navigation as object manipulation. One clear example of this is in the convention of tabs: the presentation
of topic areas in a horizontal row, each topic text appearing on a shape resembling a file folder tab. In this
metaphor, the pages are seen as a stack of folders or tabbed sheets of paper, any one of which may be
moved to the top of the stack. The item "on top" is completely visible, while for the items "below" only
the tab can be seen (but the full content is imagined to be present, although occluded from vision).

Interestingly, the use of tabs in web pages and other computer user interfaces is quite easy to understand,
despite lacking a precise correspondence to the way that paper documents are used. The most common
use of tabbed paper would be for file folders, and when using file folders, the content is not immediately
visible when the folder itself is moved to the top of a stack. In other uses, such as paper card catalogs or
binders with tabbed sections, the content is immediately visible; however, without the stack metaphor,
you lose the affordance that all tabs are always visible. Thus, there is a blend of multiple paper-document
models built in.

It should be noted that the general convention of placing basic navigation options in the header can be
seen as using the tab metaphor, even when the resemblance to paper file folder tabs is less distinct. For
instance, consider the series of headers in Figure 17. Only the top two examples (Open Secrets and
Expedia) have close literal resemblance to file folder tabs; the middle example (Craigslist) is quite
stylized, but still presents each "tab" as a separate bounded form; on the last two pages (BBC World
Service and PBS), the navigation controls consist of a horizontal list of text items with minimal
demarcation of boundaries between items. Nevertheless, the same function is being performed, and can be
conceptualized in the same way.

e i SRR ] Thiz B W0 s Giling Walin'a Cinaibng Gt ILoaall Wi s FEemipers HEWE EARGEH
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BEME HoMEPAGE | NEWS | SPORT | WEATHER. | MY BBC

Search BBC World Service

EIEE WORLD SERVICE

Search  Programs &-F TV Schadules Ehop Membership

Figure17. Representational and stylized tabs (from Open Secrets, Expedia, Craigslist (search
page), BBC World Service, and PBS)
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The object and movement metaphors interact seamlessly. For instance, selecting a navigation control in
the form of a tab can still be conceptualized as "going to" that tab, while maintaining the affordance of
having other main pages readily available in the visible "stack".

A similar interaction occurs between movement and container metaphors. As noted before, marked areas
can be seen as containers for content; often, such marked areas have a dual role as navigation control
(either the entire marked area is clickable, or the most prominent content of the marked area is a
navigation control). For web pages as for paper documents, containers can be nested. While traversing a
paper document would usually be described simply as "going to", selecting a navigation control within a
"box" on a web page can be described as "going into" the box. (Although to my knowledge, web pages
are rarely if ever explicitly described as rooms, I think it is clear that they can be conceptualized as
containers big enough for the agent to move into.)

This usage combines the movement and container metaphors with the basic metaphor GENERAL IS UP
(SPECIFIC IS DOWN): selection of the navigation control within a marked area displays a page with
more detail on the topic. This combination of metaphors entails that the full content of the container
cannot be seen from outside; the agent goes down into the box to obtained a closer, more detailed view.

Web navigation as computer use

The third main category examined by Maglio and Matlock are instances of literal, computer-oriented
language. These web sites had surprisingly few instances of such language, most of which were in
advertisements (arguably, outside the design control of the site). One Expedia page contained instructions
to "type" information into an entry field; however, this was an exception, as most other Expedia pages
with entry fields simply labeled them with the required information, with no explicit direction regarding
the expected user action.

A particularly charming example was observed on a PBS page, where a link to a transcribed interview
used the text "Click here to eavesdrop". In this case, the computer term "click" may have been
deliberately chosen for humorous effect, as it seems to heighten the incongruity of equating reading a
transcribed interview with eavesdropping on a conversation. Whether or not this specific instance was
intended to be humorous, it was definitely exceptional. Except for advertisements, this was the only
instance of the text "click here" that I observed.

It is clear that these sites rely almost solely on metaphorical rather than literal language for navigation
controls. The fact that the metaphors have become so completely conventional demonstrates their
effectiveness.

I nstances of Blending

In this section I will begin by revisiting and extending some previous examples, considering them as
instances of blending. I will then present additional examples that particularly exemplify the application
of blended spaces theory to analysis of web design.

Recall that the web site front pages frequently contain elements that are interpretable as a "table of
contents" for the site, as well as elements that resemble the title page or cover of a book. The conventional
web site top-level page can be seen as blending various parts of a canonical paper document, as illustrated
in Figure 18.
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Figure 18. Blend of paper document page e ementsin conventional web site front page

The way in which multiple metaphors combine can also be construed as blending. For instance, as noted

previously, the movement and container metaphors interact, such that web navigation can often be

conceptualized as movement into a series of nested containers. The combination of movement and nested

container metaphors has an experiential basis in human interactions with buildings and rooms. For web
sites, it also combines with the basic-level metaphor GENERAL IS UP, such that movement towards
detail is down and into a container; movement toward generality is primarily construed as up.
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As another example, consider the conventional three-column layout seen on most of the sample web sites.
As noted before, this can be interpreted in terms of basic-level metaphor, or in terms of conventions
inherited from paper documents. Blending theory provides a way to integrate these ways of looking at the
web page, with both basic metaphor and metonymic frames drawn into the blend.’
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Figure 19. Blended dementsin three-column web page layout

A factor that [ have not focused on is the way that web navigation elements are inherited from other
computer user interfaces. Web design is pervaded by blends of computer elements (buttons and tabs,
mouse clicks) with textual information. This can be seen as a multi-level blend: an immediately accessible
combination of metonymic frames from common computer applications and paper documents, with each
of those domains in turn reflecting a rich medley of basic level metaphors. The effectiveness of the blend
derives from the sense of naturalness that the basic-level metaphors impart.

7 Note that Figure 19 does not attempt to represent the various generic spaces that would structure the mappings
between the multiple input spaces.
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In the following section, I will present several examples of blends incorporating pointer icons. These
include instances of blending with computer interface frame elements as well as paper document frame
elements.

Blending the pointer icon

As discussed previously, pointer icons are used both to indicate movement forward and to specify
movement in a particular direction. The pointer icon can also be combined with text in several interesting
ways. For instance, consider the advertisement shown in Figure 20. The text is a description of literal
computer usage; however, the use of the iconic pointer brings in the understanding of web navigation as
movement.

click here to view >

Figure20. Combination of text " click here" with pointer icon (ad from National Geographic)

Note that Maglio and Matlock also attest to this type of blend; for instance, they describe the phrase
"clicking into" being used to describe web navigation. Given that "into" can be read as referring to
movement by the agent, the verbal form "clicking into" seems to be a coherent description of the effect of
a navigation control consisting of an iconic container labeled "click here >".

Another blend featuring the iconic pointer is shown in Figure 21. In this example, a set of navigation
elements are presented as a bulleted list, where the bullet character is a pointer icon " P " instead of the
more typical circle or square. Thus, the use of a bulleted list as "outline of major topics" combines with
the "go there" usage of the pointer icon. (Note that this format is used extensively on BBC World Service,
but was also observed on at least two other sites, National Geographic and PBS.)

From BBC Science Mews "

¥ Test tube holds a trillion
computers

F Mew gravity map released

b Breathing like dinosaurs

From BBC Health News \':3:_

b Blood chemical counters
cocaine

F Physical training in your
dreams

b Doctors warn of lung
disease "epidemic’

Figure21. Bulleted list with pointer icons (from BBC World Service)
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Pointer icons are frequently used in another way, as elements within what web designers refer to as
"breadcrumbs". This term refers to a sequence of text that shows the sequence of previously visited pages,
or sometimes the topics that "precede" the current page in the site hierarchy.® Breadcrumbs are usually
placed in or near the page header, and typically use a pointer icon ">" between elements, as shown in
Figure 22.

You are ing Front Page = Waorld Business

Figure 22. Breadcrumbsusing pointer icon (from BBC World Service)

In the case of breadcrumbs, the list of terms joined by pointer icons has a dual role. First, it is understood
as a map illustrating the path previously followed, with the direction of previous movement presented as
left to right ("page/topic A > page/topic B > page/topic C" indicating you have followed a path from A to
B to C). Secondly, each item serves as a navigation element to select ("move back to") the previously
visited topic or page ("> B" meaning "go to B").

In the adaptation of paper document forms to the web, a major change is the shift from fixed sequences of
pages to freely navigated links that do not intrinsically define a consistent sequential order. Despite this,
web conventions such as breadcrumbs and the previously described forward/back sequences seem to
operate by imposing such an order. The naturalness of these conventions derives from the familiarity of
the metonymic paper document frames as well as the underlying common basic-level metaphors.

The above examples do not constitute an exhaustive description of the ways in which pointer icons were
used on the sample webs sites. Other cases include use of an up arrow to indicate opening ("launching") a
new window (on BBC World Service), a down arrow to select a detailed view (on Expedia, a full page
calendar selected from an icon consisting of a small calendar and a down arrow), and various
combinations of pointers with text elements, such as links marked "go >>" and "<< return" (on National
Geographic and Google, respectively). Each of these can be seen as utilizing the same basic-level
metaphors described previously.

Conclusions

Given that the Internet is not the first "information space", it is unsurprising that web design builds on a
rich context of paper document design. Despite this, it is more common to focus on the differences and
unique aspects of web documents. This research has shown that web design can be usefully analyzed as
extending paper document design, and as blending paper document conventions with other frames and
basic metaphors.

¥ This is a classic example of metaphoric usage that is almost impossible to describe without using metaphoric
language. The basic understanding of temporal sequences as spatial paths is extraordinarily pervasive; in the context
of a paper document frame, the mapping of the physical ordering of pages to the (expected) sequence in which the
pages are read reinforces the time sequence as path metaphor.
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The web design conventions discovered in the examined sites are consistent with the findings of Maglio
and Matlock. Web navigation design conventions, like the language used by Internet users to describe
web navigation, rely heavily on metaphors of movement through space and containers. Presumably, users'
conceptualizations and the design conventions reinforce each other. For instance, the convention of
labeling control buttons with the word "Go" may have arisen from the common use of phrases such as "go
to that site". On the other hand, the common terminology (and the underlying conceptualization) must
surely be reinforced by the pervasiveness of the "Go" button.

It would be extremely interesting to examine the parallel historical development of web design
conventions and conceptualization of the Internet. It might be possible to examine resources such as
archives of usenet discussions about the early Internet, along with archives of web images. My
speculation is that the movement and container metaphors probably occurred almost immediately in
discussions of the web, by extension from paper documents. The design conventions consistent with those
conceptual metaphors, on the other hand, may have emerged over time.

Basic-level metaphors pervade web design and help to make the experience of Internet use
comprehensible and coherent. Because metaphors such as IMPORTANT IS CENTRAL and GENERAL
IS UP are so commonplace, neither users nor web designers may be consciously aware of them. A tenet
of good user interface design is to allow the user to focus on their task, rather than the tool being used,
and the integration of basic-level metaphors helps to achieve that aim. For users, therefore, being unaware
of the metaphoric conceptualization of Internet use is completely acceptable, or even a positive good.

For the designer, however, lacking conscious awareness of the metaphors in use may be more
problematic. Some problems may be solved by intuition; for others, however, unpacking the blend of
metaphors may be crucial to understanding what works and what doesn't, and constructing an optimal
design solution.
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