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Abstract

Icons are used in almost every graphical user-interface to com-
puter software. Despite this, there is a serious lack of compre-
hension of what they are and how they work. The application
of semiotics to user-interface icons can help to solve this prob-
lem by providing a framework for understanding icons in. This
paper suggests such a semiotic approach and then applies it
to real-world icons to show its effectiveness. Some hypothet-
ical guidelines are derived from the application and a strong
analytic technique results.
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1 Introduction

Icons are one of the most popular graphical de-
vices featured in graphical user-interfaces. Most com-
mon software packages such as word-processors, web-
browsers, and file-system interfaces use them to con-
vey their key functionality in a quickly comprehensi-
ble form. Given this wide use in industry, it is clear
that graphical icons are an established feature of most
interfaces that today’s users encounter.

Despite this popularity, the availability of meth-
ods for analysing and evaluating computer icons is
limited. The chief focus in icon research has been
empirical studies of their effectiveness on groups of
users, and largely common sense-based approaches to
their design.

Semiotics is the study of signs. This paper pro-
poses that we can gain significant insight from apply-
ing the methods of semiotics to computer icons. We
will first outline the current situation of icons in more
detail in section 2, then proceed to show how a semi-
otic approach can be created in section 3. Section 4
discuss how to apply this approach to the analysis of
icons, after which we present some real applications
in section 5. Finally, we discuss the use of semiotics
in more depth in section 6 before pointing towards
some related work in the area in section 7.

2 Background

It is a challenge to walk past any computer screen
without encountering icons. They have become one
of the most ubiquitous features of graphical user-
interfaces for software of all kinds. Since their
very early incorporation in the Xerox Star system,
icons have seen increasing usage in computer soft-
ware. Icons are used to indicate the core functionality
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of web-browsers, word-processors, the ‘desktop’ and
many other programs.

The general consensus in industry is that icons are
a key element to making user-interfaces usable. This
is so much the case that using icons has become some-
thing of a default position, frequently used without
any specific justification.

The use of computer icons is very strongly em-
phasised in various interface design guidelines. Ap-
ple’s Macintosh Human Interface Guidelines has an
entire chapter devoted to the topic. It suggests that
“people often recognize pictures of things and under-
stand them more quickly than they do verbal repre-
sentations of the same things.” (Apple Computer,
Inc. Staff 1992) It is also offered that icons are
a better choice for cross-cultural recognition than
language is and, importantly, take up less space in
the interface. Smith and Mosier’s extensive inter-
face guidelines include a suggestion as to the use
of icons, recommending that they should “look like
the objects or processes they represent” (Smith &
Mosier 1986, Guideline 2.4/13). Bruce Tognazinni
and Ben Scheinderman also offer guidelines for com-
puter icon use in their books (Tognazzini 1992) and
(Schneiderman 1992).

An icon is commonly defined as a small picture
which represents some feature of the software it ap-
pears in. The feature is generally a system action or
system object. When the icon represents an action it
is largely intended to be interacted with to produce
that action, for example when clicking on the ‘print’
icon in a word processor. When the icon represents
a system object, the user may be able to act on the
icon as a means to act on the system object, for ex-
ample when double clicking on a ‘document’ icon to
‘open’ it. The important point here is that icons are
intended to indicate the presence of some functional-
ity or system object to the user.

Despite the overwhelming amount of use, and
the many recommendations and guidelines available,
there are surprisingly few principled methods for
analysing exactly what icons do and are. Numer-
ous studies have been performed seeking to assess
whether icons are useful or not (Rogers 1986, Fuller-
ton & Happ 1993, Magyar 1990), but analysis of the
concept itself is rare. Instead, most designers have
had to rely on a purely common sense interpretation.

Good design is, however, aided by a strong under-
standing of the concepts underlying the techniques
used. In the next section we will provide a frame-
work for better understanding icons through the use
of semiotics.

3 The Semiotics of User-Interface Icons

Semiotics is the study of signs (Chandler 2001). In
particular, it concerns how signs obtain their mean-
ings and how they convey them. A sign is simply
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Figure 1: A Diagram of the Peircean Triad as Applied
to a Stop-sign.

anything which stands for something else to some in-
terpreter. With this broad definition, it is clear that
almost anything can be a sign to someone. Thus,
signs may range from words, to pictures, to footprints
on a dirt track.

There are many approaches to the study of signs.
For the purpose of this paper we will focus purely on
the work of Charles Sanders Peirce. Peirce’s semiotics
is highly structured and taxonomic and is thus well
suited to the task at hand.

Peirce proposed a triadic view of the sign. This
triad is composed of the object, the representamen
and the interpretant. We will consider the example of
a stop-sign while explaining each of these. The object
is the actual thing the sign represents or conveys: the
necessity for cars to stop at a particular point in the
road. The representamen is what does the represent-
ing: the stop-sign itself. The interpretant is the result
of an interpreter’s encounter with a sign: the thought
that “I should stop the car.” The whole sign can be
represented in a diagram such as figure 1.

The basic relationship contained in the triad is
that the representamen represents or conveys the ob-
jectin a way that creates the interpretant in the mind
of the interpreter. We are capable of purposefully de-
signing signs to convey intended messages. In this
case, the goal is for the representamen to effectively
create an interpretant which matches the object. This
is the case with the stop sign which was designed with
the explicit purpose of creating the interpretant “I
should stop my car” which matches the sign’s object
“cars must stop”.

3.1 The Peircean Triad and Computer Icons

An icon in a graphical user-interface is another sign
which is specifically designed with a purpose in mind.
It is intended to convey some fact about the software
in use to the user. Given that icons are signs, it is
clear that we can apply semiotic analysis to them.

We can see that the three subdivisions of the sign
can be straightforwardly applied to icons. Figure 2
demonstrates the application of the triad to an icon
for printing a document in a word processor. In this
case the object is the functionality available to the
user: the ability to print the current document. The
representamen corresponds to the actual graphic on
the screen, the thing which represents the functional-
ity to the user. Finally, the interpretant is the thought
instilled in the user’s mind when they see the icon or
representamen.

"This will print
my document"

interpretant
cbject representamen
Print r©
document L=

Figure 2: A Diagram of the Peircean Triad as Applied

to a ‘Print’ icon.

Reload
Iconic Sign Indexical Sign Symbolic Sign

Figure 3: The three types of signs.

3.2 Semiosis and Relations

Signs institute a process called semiosis in which the
three parts interact to form a sign. Because icons
are designed to convey a specific meaning, this pro-
cess can be said to succeed or fail. The purpose of a
designed sign is the conveyance of the object to the
user as an interpretant. This success or failure is the
relation between the object and the interpretant in
the diagram. The degree to which the relation exists
depends on how close the interpretant in the user’s
mind is to the object of the icon. We can call this the
effect relation. It is defined by next two relations, and
cannot exist independently of them. Conversely, the
effect relation may not be present, while the other two
are, if an icon is unsuccessful. This is when the user
gets the ‘wrong idea’ and there is no relation between
the interpretant and the object.

The success of the icon is defined by the above, but
the process is effected via the representamen. There-
fore the next two relations are those that actually
cause the success or failure of the icon. The rela-
tionship between object and representamen describes
how the representamen represents the object. In other
words, it concerns the process of designing the icon
to convey the meaning of the sign. We can call this
the representation relation.

Completing the triangle is the relation between
representamen and interpretant. This characterises
the user’s interaction with and reaction to the rep-
resentamen. It is the process of the user forming an
interpretant, and thus can be called the interpretation
relation.

3.3 Icons Types

Peirce also created many classifications of sign types.
Three types of signs identified by him are particu-
larly interesting to us: iconic signs, indexical signs,
and symbolic signs. These are all related in that each
type is individuated by the representamen’s relation
to the object. In terms of computer icons, this means
that the sign types are divided according to how the



icon relates to the underlying functionality. Figure 3
shows us the three sign types along with an example
of each from a user-interface. An iconic sign ! occurs
when the representamen relates to the object through
the process of resemblance. The icon for a document
on the desktop is an image of a piece of paper which
specifically resembles the object in question. An in-
dexical sign occurs when the representamen relates to
the object through causation. The ‘print’ icon in Mi-
crosoft Word is an indexical sign because the image
of a printer represents the cause of the desired action
of printing. Finally, in a symbolic sign the representa-
men relates to the object purely through convention.
The image for ‘reload’, along with its textual caption,
in the Mozilla browser is an example of this. There is
no reason beyond common acceptance for that sym-
bol or that text to signify the concept of ‘reload’.

Each icon type has certain strengths and weak-
nesses. Examining these will provide a good basis for
a simple evaluation of the effectiveness of icons with-
out user-testing. We will demonstrate this process in
section 5.

The chief benefit of both iconic and indexical signs
rests in their being related to our normal perception
of the world. In particular, they have the poten-
tial to be understood with minimal training of the
user. In theory, a properly designed icon could al-
low a user to understand the meaning at the first en-
counter. Additionally, these icons have the ability to
cross cultural boundaries: all humans have effectively
the same physical perceptual system and so all will
perceive the icons in a similar fashion.

What the icon actually depicts is, of course, an-
other matter. The chief challenge with both iconic
and indexical signs is choosing the representamen
which will make the connection to the object most
clear. In particular, the user must be able to per-
cetve the connection between representamen and ob-
ject. Note that icons also often involve the use of
user-interface metaphors. Choosing good metaphors
is a very large area of research in itself and will not be
addressed here, instead see references such as (Wozny
1989, Carroll, Mack & Kellogg 1988, Erickson 1990).

The arbitrary nature of symbolic signs serves both
as their advantage, and as their weakness. Because
there is no perceptual connection between the repre-
sentamen and the object, the sign must be learned
by the user. Possibilities here include that the user
is shown how to use the icon, is told via associated
text such as a ‘tool-tip’ or experiments with the icon
to find its use. Symbolic signs do not transfer well
between cultures, as each culture tends to have its
own set of symbols. The chief advantage of symbolic
signs is that they are far easier to design, because they
are arbitrary and thus lack constraints. Additionally,
symbolic signs are easier to standardise, because they
function through convention from the outset.

The divisions of sign types for icons here are not
absolute. While symbolic signs are purely matters
of convention, it is also true that iconic and indexical
signs are conventional. This is because it is impossible
to create an exact resemblance in the space available
for an icon. The ‘print’ icon does not look ezactly like
a printer, for instance, but has enough of the conven-
tional features that we recognise it anyway. Addition-
ally, note that the print icon is an indexical sign, so
recognising the image is a printer is not quite enough.
We must also recognise the convention that an image
of a printer refers to printing a document. Thus, all
icons are symbolic or conventional to an extent.

INote that where we use the word ‘icon’ we mean a computer
icon. We will always use the term ‘iconic sign’ for the Peircean
concept.

4 Icon Evaluation

The process of icon evaluation amounts to considering
whether the interpretant that results from the user’s
encounter of the representamen is of the right kind.
This result, which we called the effect relation earlier,
comes out of both the representation and interpreta-
tion relations. The preceding discussion of sign types
has given considerable attention to the representation
relation. Note, however, that the interpretation rela-
tion is a subjective matter. The interpretant is created
entirely by the user and is created in the context of
that user. This makes it difficult to create principled
means of predicting the relation.

Despite this, the semiotic approach does in fact
provide valuable guidance as to the entire process of
icon understanding. While the focus is on the repre-
sentation relation, we can also provide insight into the
interpretation process. In particular we can analyse
the suitability of the icon type to the task it is designed
to serve. Additionally, we can use the terminology
provided to look at icons in a more detailed fash-
ion when applying traditional common sense analy-
sis. The triad should reveal more interesting insight
because of the way it gives a structure to discussion.

Icons almost always exist in the context of other
icons. More importantly, they exist within the con-
text of the functionality of a particular piece of soft-
ware. Because of this, the interpretation relation is
not quite as free as one might imagine. Specifically,
the user will generally know the kinds of functions
that should be available. This knowledge will affect
their interpretation of various icons, because they are
able to dismiss highly unlikely explanations and focus
on relevant ones.

An icon’s relation to other icons may often reveal
its purpose as a function of its difference or similarity
to the others. Note also that icons often appear with
associated text or ‘tool-tips’ that aid the user in the
process of interpretation.

Finally, we ought to point out that icons are not
necessarily meant to cause the user to recognise the
functionality immediately, but can be used to help
them to remember it. This is one reason why we
might prefer indexical and iconic signs: they aid the
user’s memory of a aspect of the software through a
resemblance or causal connection.

5 Case Studies

We will now outline three case-studies which use the
semiotic approach discussed to analyse particular sets
of computer icons.

5.1 Library Widgets

Figure 4 shows a selection of icons from a pro-
posed standard icons set for bibliographic databases
(Bibliographic Database Applications Standard Icon
Set 2002). The icons are divided into three categories:
actions, which are things you can do in the system;
fields, which represent aspects of records; and opera-
tors, for performing searches. We have included three
icons from each group in the figure.

The ‘clear’ icon is an indexical sign: a ‘trash-
can’. Although this is a standard icon used in in-
terfaces, note that it is traditionally used as sign for
file-deletion on the desktop. Using it for clearing a
form here will be confusing to users. This is partic-
ularly because the ‘trash-can’ is an iconic sign in the
desktop, but an indexical sign here. On the desk-
top the trash-can represents a system object to be
interacted with, whereas the library icon refers to the
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Figure 4: A selection of icons for a library database.

function of data-deletion. Note also that the tradi-
tionally association of deletion with the trash-can is
much stronger than the notion of ‘clearing’ a form.
The other two actions are also indexical signs. The
icon for ‘going home’ is an image of a house, and the
icon for using the thesaurus is an image of an open
book. Both images reflect what the result of the ac-
tion taken by the icon is. Note that the thesaurus
icon is somewhat vague and we can imagine a range
of possible interpretants. In particular, because books
are the staple of libraries, it might well be difficult
to interpret the image of a book as being specifically
a thesaurus. Note also that we might consider the
image of the book to be iconic, indicating a ‘book’
system object. This also applies to the ‘clear’ icon,
which might be thought of as referring to an actual
‘trash-can’ object in the system. There is a serious
issue here.

In the icons for ‘fields’ we find instances of each
icon type in the three examples available here. The
author icon is an indexical sign, because it shows the
result or effect of an author, which is writing. At the
same time, we can consider it to be an iconic sign
because it resembles the author through their hand.
Note that icon context is important here, because it
ought to prevent the user from thinking that it might
be their own hand writing and hence some kind of
editing function. The subject icon is largely sym-
bolic. It may also be iconic, resembling the marking
piece from the game Trivial Pursuit, or a pie-chart.
Given that this seems to be the only instance of such
metaphors, it will likely be confusing to users. That
said, it may be acceptable as a remembering device.
Finally, the keyword icon is quite strange. There
seems to be an attempt to create an iconic sign, by
having the icon resemble a key and hence create a kind
of visual pun. Given the somewhat tenuous nature of
this relation, though, it seems that the icon is also a
symbolic sign. Finally, note that if the user expects
iconic signs for system objects, there is a likelihood
they will interpret the key as relating to a security
metaphor, rather than to graphical word play.

All of the icons in the operators category are sym-
bolic signs. Two of the examples come from math-
ematics in the greater-than and not-equal symbols.
The final icon uses the actual word-symbol from the
English language to represent the operator. These
icons therefore require a knowledge of mathematics
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Figure 5: Examples of icons for identical purposes
from two different browsers.

and also logic in order for the interpretation process
to be successful. Given that this is quite common
knowledge, the assumption seems fairly safe. This
is an instance in which the use of highly convention-
alised symbolic signs is well advised. Note that it is
only possible, however, when the object of each sign
matches an accepted use of the representamen.

Summary

The suggestions of confusion over the key, author and
thesaurus icons emphasise the value of the semiotic
approach. It has been possible to analyse which icons
might be problematic, as well as what problems might
arise, which lends a focus to the later user-testing
process.

The icons in the fields section were the most prob-
lematic set. This was reflected by their uncertain cat-
egorisation in the sign-types discussed. The blurring
between sign-types means that users will likely be un-
certain as to how to exactly interpret the icons. Thus,
confusion may well arise on encounter with them.

Finally, we saw that appropriate use of symbolic
signs can be very successful, provided that the object
for the sign matches a traditional object used with
the representamen, and thus is likely to lead to the
correct and conventional interpretant.

5.2 Explorer Icons versus Mozilla Icons

We can also use the semiotic approach to compare
two sets of icons for the same functions. For exam-
ple, figure 5 displays the navigation tool-bars for two
popular browsers, Internet Explorer and Mozilla. The
common functionality involves moving back and for-
ward through web-pages, stopping transfers, reload-
ing pages, and returning to the user’s home-page.

The icons for navigating back and forth between
pages are highly standardised in the browser industry
and consist of left and right arrows. Clearly these are
symbolic signs, which is appropriate, given the lack of
an underlying metaphor for this process (although it
is possible that the rewind and fast-forward buttons
of a tape-deck are the inspiration). The ‘refresh’ or
‘reload’ signs for both are also symbolic signs. In
this case, however, there are two different signs used.
Both have some semi-conventional representation of
a ‘cycle’ concept, but other than this they rely on the
user learning the convention.

Both browsers use a small image of a house for
the function of ‘going home’. Internet Explorer’s icon
is considerably less photo-realistic, however, and has
thus moved towards being a symbolic sign. This has
apparently been done to fit into an overall design style
for the browser’s tool-bar. The Mozilla icon is far
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Figure 6: Examples of icons for searching or finding
from different applications.

more representational, and is thus firmly in the in-
dexical category: the result of the operation of ‘go-
ing home’. Again, however, both of these icons are
quite conventional within computer navigation sys-
tems, and so both are also symbolic signs.

Possibly the most interesting of the icons in the
tool-bars are the icons for stopping a transfer. The
icon used by Internet Explorer is purely symbolic,
thus fitting in with the overall symbolic design of the
tool-bar. The ‘X’ symbol is commonly used by people
to indicate cancellation or negation. Note that sign
must be interpreted in its context to conclude exactly
what this cancellation or negation is applied to. Given
that the surrounding icons all deal with the loading
of web-pages, there is a good chance users will un-
derstand this symbolic sign. Additionally, the icon is
only ‘available’ when a transfer is taking place, which
aids the contextual interpretation. The possibility for
misinterpretation is still present of course.

The Mozilla stop icon is an indexical sign. It rep-
resents a traffic-light displaying a red light. Interest-
ingly this exhibits multiple levels of signs. The icon
itself is an indexical sign, representing a real-world
cause of stopping. A traffic-light is, in itself a sym-
bolic sign, representing the object of ‘stop (your car)’
through a particular colour. In fact, if we are to be
precise, the traffic-light exhibits what Peirce would
call a qualisign, a sign made up of a quality (in this
case the quality of ‘redness’). Again note that con-
text is required to realise that the icon does not refer
to stopping cars but instead to stopping transfers of
data. Also, some confusion might arise because traffic
lights traditionally tell us to stop, and are not used
by us to stop other things.

Summary

Overall we can see that most of the icons utilised by
the two browsers are symbolic signs. This is likely
because there is no dominant metaphor for the in-
ternet, and thus no real-world phenomenon to create
iconic and indexical icons from. Netscape established
a fairly firm standard early on, however, so the ab-
straction nature of browser icons is not overly prob-
lematic.

The stop icons are an interesting example of de-
sign. Mozilla uses what we might call an indexical
qualisign, attempting to use at least some metaphor
in their tool-bar. Internet Explorer on the other hand,
has chosen to make their icons completely or largely
symbolic, perhaps to give the browser a particular
style.

5.3 Search Icons

Functionality for performing searches is present in a
very large number of applications. Because search-
ing is so popular, it is often represented iconically

on a tool-bar of some kind. In this section we exam-
ine search or find icons from five different applications
displayed in figure 6 and consider them from the semi-
otic standpoint.

First of all, we can categorise these icons via the
imagery used in the form of the representamen. Two
use a magnifying glass in some way, two use binocu-
lars, and one uses a flash-light. If all of these search
functions were for identical purposes this might be of
concern because the various images are so disparate.
The applications are all different, however, so this
should not be a problem. This does call to mind the
importance of consistency, though.

A magnifying glass is a tool used when searching
for something small, generally among a lot of other
small things. The Apple Mail icon is used in searching
for emails among a collection of emails, while Sherlock
is an application for searching a computer and the
web. Note that the Sherlock icon also suggests ‘Sher-
lock Holmes’ through the use of a deerstalker hat.
Both Holmes and the deerstalker are strongly cul-
tural references, and will not be understood by every-
one. Note also that the chief function of a magnifying
glass is to visually enlarge something. There is there-
fore the danger of interpretants that suggest the icon
represents a magnification tool. Finally, magnifying
glasses are traditionally used for examining within
documents. Because of this, the Sherlock function,
which actually searches the entire computer, might
seem slightly out of line.

A magnifying glass can be considered as an iconic
sign to some degree. It resembles the tool used when
searching. It can more strongly be considered as
an indexical sign because the tool is involved in the
causal process of searching for something.

Binoculars are used to search for something far
away from us and, again, to enlarge a particular por-
tion of the visual field. The Adobe Acrobat icon is
for searching the current document, while the library
standard icon concerns finding a record in a database.
In both cases the implications of the representamen
seem slightly wrong. They suggest that the things we
are looking for are very distant from us and we wish
to see them closer up. Binoculars also suggest a pro-
cess of scanning, attempting to find the thing we are
looking for, rather than a systematic approach.

Like the magnifying glass, the binoculars are a
tool used in the search process. Hence, as above,
they seem to be somewhat iconic but largely index-
ical. While they do seem to represent the action of
searching well enough, it is questionable whether the
implications of binoculars fit the actual task well. It
could well be that this is a response to the worry men-
tioned above that a magnifying glass might suggest a
magnification tool, rather than a search tool. This
is especially true in the context of Acrobat Reader,
where enlargement of the document is a legitimate
function.

A flashlight is used to search dark areas and to find
objects hidden in the darkness. They are good when
we cannot see the area we are searching, and illumi-
nate only particular parts of it. This fits well with
the concept of searching the internet, which is almost
completely unseen at any given time. A search engine
reveals those parts of the internet we are interested
in, while the rest remains hidden. The flashlight is
again largely an indexical sign, relating to the causal
process of searching for something.

Summary

Although all of the icons discussed above are index-
ical signs, iconic interpretations of each are possible.
A user might think that there is, for example, a binoc-
ulars system object as part of the software. Because



this does not fit well in the context of any of the ap-
plications, though, it will likely be dismissed. Note,
finally, that all of the indexical signs discussed con-
cern a search in a metaphorical world, rather than
the actual searching that takes place in a computer,
so there is a level of indirection here.

6 Discussion

Having now shown that the approach outlined in this
paper works when applied to real user-interface icons,
we can have a large degree of confidence that the pro-
cess is a useful one. At this point we will consider
some issues with the approach, as well as outline some
interesting implications that follow from it.

One point of criticism that could be leveled at the
above approach to icon evaluation is the lack of a for-
mal way of judging the expressiveness of icons. The
complaint might go that the method is handicapped
by its inability to rigorously predict what sort of re-
action various icons will get.

While this would be nice, it is an idealistic wish
for icon evaluation. It is equivalent to formalising
the interpretation relation we discussed earlier. As
we noted then, it is difficult to formalise a means of
evaluating how real users will react to anything, and
this applies just as much to icons. The contribution of
the approach in this paper is that we have uncovered
another relation, the representation relation, which
we can talk about in a principled manner. Thus, we
have provided a solid analysis of half of the process of
creating a good icon. In fact, it is the only half that
can be addressed in a strict fashion.

In addition to this, we have seen that the semiotic
approach provides a good structure for the common
sense evaluation of icons. We have shown in the case
studies that using semiotics gives considerable guid-
ance as to predicting what will be problematic, for
example. It seems clear, then, that the approach out-
lined in this paper should be used in conjunction with
user-testing to gain the best results. This is particu-
larly true of sign-type classification, which yields im-
portant insight into the likely success of an icon. We
can, in fact, provide some postulate guidelines, based
on this.

Icons for representing qualities or system ob-
jects should be iconic signs.

Iconic signs, because they involve the relationship
of resemblance are best at representing system objects
and qualities. In this case the representamen needs
to call to the user’s mind the underlying object or
quality that the sign represents. An example of this is
the document icon common to the desktop. The icon
resembles the system concept of a document, and so
is an iconic sign.

Icons for representing system functionality
should be indexical signs.

Indexical signs, because of the relation of causa-
tion, are best for representing actions. We can create
sub-categories here, also. The icon represents either
the effect or cause of a particular action, and this in
turn should create an interpretant which considers the
action itself. The printer on a ‘print’ icon represents
the cause of printing, while the blank sheet of paper
on a ‘new document’ icon represents its effect.

Icons for representing non-metaphoric con-
cepts in the system should be symbolic signs.

It should be clear that symbolic signs can effec-
tively convey any type of information, due to their

user-testing

interpretant
object representamen
system user-interface
design design

Figure 7: A triadic view of the software design process

arbitrary nature. In other words, because there is no
direct connection between representamen and object,
there is no need for the representamen to look any
particular way. The connection is simply learned.

We have seen that confusion between sign-types
can lead to confusion of the purpose of an icon and
misinterpretation. The typical instance of this confu-
sion is between the iconic and indexical types. They
both represent objects, the difference being the role of
the object in the representation. Fortunately, conven-
tion and the context of the icon will generally solve
this particular issue.

Having terminology in place as well as a model of
the process of icon signification is useful for helping
designers understand how their work will be received
by users. It enables better discussion of designs, and
helps to focus attention on particularly important
parts of design. One especially useful aspect of us-
ing the triadic view of the icon is its equal emphasis
on the three parts of the sign. In particular it shows
that we must be aware of all aspects. Often design-
ers might become most focussed on the representation
relation, and thus lose sight of the importance of the
interpretant and thus, effectively, the importance of
the user. While the triad does not give specific guid-
ance on attending to the interpretation relation, it
does make its important and presence clear. This re-
inforces such usability guidelines as Jakob Nielsen’s
mandate to “know the user” (Nielsen 1993).

The triad can also be super-imposed on the peo-
ple involved with any piece of software. The object
relates to the the actual system designer, who cre-
ates the “meaning” of the software. The represen-
tamen matches with the user-interface designer. Fi-
nally, the user is identified with the interpretant. In
terms of artifacts of the software process, we can con-
sider the code or specification of the system as the
object, the user-interface itself as the representamen,
and the user’s response and interaction with the sys-
tem as the interpretant.

This, in turn, relates to Donald Norman’s triadic
view of interaction models (Norman 1988). In Nor-
man’s theory, there are three models: the system,
design and user models. Each of these relates quite
simply to the Peircean triad, with the system model
being the object, the design model being the repre-
sentamen and the user model being the interpretant.
The purpose of an interface can be seen as the at-
tempt synchronise these three models such that the
user will understand what the system does. This is
effectively a version of semiosis.

In fact, the triad can be generalised to represent
the entire design process of software. The triangle



emphasis the importance of each relation equally, and
suggests that design should take place with considera-
tion of each aspect all the time. This is in opposition
to what might be considered the typical process of:
building the software or object; putting an interface
or representamen on it; and then finally performing
user-testing, or addressing the interpretant. This is
a linear process, as opposed the unified view offered
by the triad. We can represent the unified view in a
simple manner, as in figure 7. This also emphasises
that the triadic view can certainly be generalised to
the analysis of user-interface design in general, despite
our limiting the focus of this paper to icons.

7 Related Work

There has been a significant amount of work done
applying the theory of semiotics to computers in var-
ious ways. Joseph Gougen has developed a theory of
algebraic semiotics, through which he hopes to for-
malise the process of user-interface design (Malcolm
& Goguen 1998, Gougen 1999). Peter Bggh An-
dersen has done considerable work on his theory of
computer semiotics, where he examines the appli-
cation of semiotics to the entire computer system
(Andersen 1997, Andersen 1992). He has particu-
larly focussed on interface design and programming
as a sign-system. A short paper by Bggh Ander-
sen analyses how far the use of semiotics in com-
puter human-computer interaction can take us, con-
cluding that perhaps some hopes are pinned too high
(Andersen 2000). His basic ideas are that semiotics is
useful for transferring insight from other media, and
as a framework for assisting in practical design. Kevin
Mullet and Darrell Sano provide a very clear anal-
ysis of the application of semiotics to user-interface
design in (Mullet & Sano 1995), including some con-
sideration of the application of the sign-types. The
work of Mihai Nadin is also a very good example
of applying semiotics to human-computer interaction
(Nadin 1988). Jean-Marc Orliaguet has provided an
extremely detailed Peircean look at interfaces with
the objective of ‘programming’ the user’s behaviour
as far as possible (Orliaguet 2000). This is effectively
the attempt to control the interpretation relation as
far as possible. Although the conclusion is that the
issue has not really been solved, a significant, if com-
plex, assessment of the applicability of Peirce to in-
terfaces is provided. James Noble and Robert Bid-
dle apply semiotics to the software engineering con-
cept of design patterns in (Noble & Biddle 2002), and
Marcelo Pimenta and Richard Faust offer a semiotic
approach to requirements gathering in (Pimenta &
Faust 1997). These papers show how semiotics ap-
pears to be highly applicable to the entire design
process as mentioned in section 6. Colin Ware’s
categorisation of signs into sensory and arbitrary is
also worth consideration when discussing sign-types
(Ware 2000).

On the side of icon evaluation and design, there
is a very large body of work. The large part of re-
search involves empirical tests of particular icon sets
to examine their effectiveness (Rogers 1986, Fuller-
ton & Happ 1993, Magyar 1990). This work helps
us to understand the interpretation relation and of-
fers methodologies for testing it. Work on formalis-
ing the design or analysis process is somewhat more
scarce. There have, however, been entire books on
the process (Horton 1994) as well as detailed papers
(Gittins 1986).

Despite the body of work available, there has been
little or no attempt to directly focus the use of semi-
otics on user-interface icons. The works on semiotics
referred to above do occasionally mention the topic,

but a detailed analysis is never given. The research
into icon evaluation and design is heavily focussed
on empirical studies of icon effectiveness, and com-
mon sense guidelines. It is apparent, then, that the
present work is original in its strict application of a
semiotic framework to icon analysis and evaluation.

8 Conclusion

In this paper we have explained how some of Charles
Peirce’s theory of semiotics can be used to better
understand the design and evaluation of computer
icons. We outlined how the Peircean triad and three
of Peirce’s categories of signs are all applicable to the
icons we encounter every day in our computer sys-
tems. We have also drawn connections to other areas.
We showed, for example, that the triad has links to
other triadic views of the software process, and ulti-
mately has a bearing on software design in general.

Through our case-studies we showed that the semi-
otic approach can yield useful insights into how icons
work. We then offered further analysis of how semi-
otics is useful and showed that the approach in this
paper is a novel one.
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