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Abstract
Information design has practical and theoretical components. As an academic 
discipline we may view information design as a combined discipline, a practical 
theory, or as a theoretical practice. So far information design has incorporated 
facts, influences, methods, practices, principles, processes, strategies, and 
tools from a large number of disciplines. Information design also needs to 
incorporate theories, or parts of theories, from other disciplines. This essay 
presents seven information design theories with more than hundred facts, 
hypotheses, and postulates. 
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Information Design
There have been many views about information design. Some claim that 

it is a practice. Some claim that it is a combined discipline. Some claim that 
it is quite impossible as a concept at all. Jacobson (1999, p. 3) noted: “there 
is no agreement that a practice called information design actually exists.” 
Jacobson concluded: 

(...) we need a reliable lexicon and a tried-and-true theory backed up by 

case studies. At present, the theory is sketchy and the case studies are 

scarce. Too few studies of information design have been carried out to 

support any broad generalizations about its practice.

Jacobson (1999, p. 6) concluded that it would take some time for a 
“compelling theory of information design” to be developed. This book was 
published in 1999. 

However, information design certainly exists in many countries – both as 
a practice and also as an academic discipline. Today many more case studies 
have been reported in the growing information design literature. However, 
we are still looking for a “compelling theory of information design,” and that 
theory is very difficult to find.

(Please note that some main concepts that are used in this essay are 
explained in the Appendix.)

Some Descriptions of Information Design
In my own work I have used the following definition of information design 

(Pettersson, 1998):

In order to satisfy the information needs of the intended receivers, 

information design comprises analysis, planning, presentation and 

understanding of a message–its content, language and form. Regardless 

of the selected medium, a well-designed information material will satisfy 

aesthetic, economic, ergonomic, as well as subject matter requirements.

However, there are many more definitions and descriptions of information 
design. A few examples are presented here.

The Information Design Journal started in 1979. According to Rob Waller 
(IDA, 1997) the IDJ was intended to be a counterpoint to the corporate identity 
and glitzy graphics that seemed to take over graphic design in the 1980s. 
From the beginning IDJ used a distinctive meaning for the term information 

design: “to apply processes of design (that is, planning) to the communication 
of information (its content and language as well as its form).” 

As early as 1981 Hurlburt noted problems with broad terms like information 
design (p. 22): “Terms like information design, visual communication, and 
even graphic design are so broad in their connotations that it is impossible to 
use them accurately to describe specific functions.” 

Tufte (1990, p. 10) argued that the principles of information design are 
universal, and they are not tied to unique features of a particular language or 
culture. In 1997 Tufte noted (p. 55): “To document and explain a process, to 
make verbs visible, is the heart of information design.” 

Mok (1996) argued that (p. 46): “Everybody already knows what 
information design is, whether they realize it or not.” However, later in the same 
book Mok provided the following short definition of the concept information 
design (p. 108): “Information design is the arrangement of organization models 
to provide context and meaning for the information.” 

Schriver (1997, p, 10) defined document design as the field concerned 
with creating texts that integrate words and pictures in ways that help people 
to achieve their specific goals for using texts at home, school, or work.

Information design can be described as the selection, organization and 
presentation of information to a given audience (Wildbur & Burke, 1998, p. 
6). According to Horn (1999, p. 15) information design is the art and science 
of preparing information so human beings can use it with efficiency and 
effectiveness. The values that distinguish information design from other kinds 
of design are efficiency and effectiveness at accomplishing the communicative 
purpose (Horn, 1999, p. 16).

According to Passini (1999, p. 83–84) the term information design means 
communication by words, pictures, charts, graphs, maps, pictograms, and 
cartoons, whether by conventional or electronic means.” Information design 
is the art and science of integrating writing and design so that people can use 
content in ways that suit their personal goals (Schriver, 2012).

According to an international group of information design faculty, 
appointed by the International Institute for Information Design (IIID), 
“information design is the defining, planning, and shaping of the contents of 
a message and the environments in which it is presented, with the intention 
of satisfying the information needs of the intended recipients” (Simlinger, 
2007, p. 8).

Sometimes information design has been marketed as ‘simplification’, 
particularly in the USA (Waller, 2011a). Simplification is an attractive concept, 
and more quickly understood than “information design,” because it calls to 
mind not only an action (simplifying) but also a desirable outcome (simplicity).
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A Young Academic Discipline
An academic discipline, or a field of study, is a branch of knowledge that is 

researched and taught in higher education. The boundaries of a discipline mark 
what falls within its breadth, and also what it excludes. Academic disciplines 
are often defined and recognized by university departments and faculties, by 
learned societies, and by academic journals. 

The criteria for the status as an academic discipline differ between 
universities, even within a country. Disciplines usually have several sub-
disciplines or branches. However, the distinguishing lines between these may 
be ambiguous and arbitrary. Furthermore a discipline can “belong to” different 
faculties in different universities. The criteria for organizing knowledge into 
disciplines are very much open to debate. 

Most academic disciplines have their roots in the mid to late nineteenth 
century. In the early twentieth century, new disciplines such as education 
and psychology were added. Many new disciplines focusing on specific, and 
sometimes narrow, themes were added in the 1970s and 1980s. Information 
design, however, is a very young discipline. It was not at all “divided away” 
from another discipline. Rather it was deliberately “put together” with elements 
from several different sources of experience and knowledge. Basically this 
happened at the same time in different parts of the world, in the late 1990s. I 
was responsible for this activity at Mälardalen University in Sweden, where 
information design got the status as an academic discipline 1999-02-15. I 
became the first professor of information design in Sweden. 

Information design of today has its origin and its roots in 1) graphic design, 
2) education and teaching, and in 3) architecture and engineering, or rather 
construction and production. Today information design education ranges from 
short courses to several years long programs, some even reaching PhD-level. 
The discipline is also named communication design, document design, and 
presentation design. In the future it is quite possible that some universities 
will introduce very similar design subject matters and use other names. We 
will have to wait and see. 

So far it has not really been possible to describe theories that may constitute 
a distinctive theoretical framework for information design as an autonomous 
field of knowledge. For many years I have searched for such hypotheses 
and theoretical approaches among the more than fifty established academic 
disciplines and practices (figure 1) that already provide information design 
with facts, influences, methods, practices, principles, processes, strategies, 
theoretical approaches, and tools (Pettersson, 2013 a-f).

 

Figure 1. Information design (ID) receives contributions from more than fifty 
established disciplines and professions (here represented by D1 and D2). The 
received contributions may be facts, influences, methods, practices, principles, 
processes, strategies, theoretical approaches, and tools.

From a process perspective new “applications” develop within new 
academic disciplines and professions. Inter-disciplinary knowledge develops 
between or beyond existing academic disciplines or professions and multi-
disciplinary knowledge is associated with more than one existing academic 
discipline or profession (figure 2). Some examples of inter-disciplinary and 
multi-disciplinary fields of knowledge are architecture, computer science, 
culture, design, didactics, economics, education, engineering, gender studies, 
teaching, technical illustrating, technical language, technical writing, and 
visual literacy. At the same time established areas of knowledge become less 
important. All academic disciplines change over time, and eventually some 
of them will disappear, but so far there has been a huge increase in the total 
number of disciplines. 

Figure 2. A number of new applications (here represented by A1) develop 
between information design (ID) and existing disciplines and professions 
(here represented by D1). New applications (A2) also develop within other 
disciplines and professions (D2). In addition new applications develop within 
information design (ID). Every new application includes new knowledge.

Examples of important applications are administrative documentation, 
care and health care, crisis information, cultural information, economical 
and financial information, geographical information, military information, 
social information, technical information, tourist information, wayfinding, 
wayshowing, and many public information systems. 

ID

A1
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Applied Research 
Lupton (2009, p. 6) noted: “Theory is all about the question ‘why?’ The 

process of becoming a designer is focused largely on ‘how.’” According to 
Palmer (1999, p. 46) a theory is an integrated set of statements (hypotheses) 
about underlying mechanisms or principles that not only organizes and explains 
known facts, but also makes predictions about forthcoming information and 
news. A theory conceptualises diverse phenomena, and systematises our 
knowledge about them. A theory illustrates how and why something is as it is. 
For the purpose of this essay I have used the following definition.

A theory is a branch of art, design or science that deals with methods, 
principles, and proposed explanations that are still subject to experimentation. 
A theory illustrates how and why something is as it is. A workable theory 
requires adequate knowledge of the specific discipline.

In established disciplines research is often based on one of many well-
known theories. Researchers formulate new hypotheses and follow reliable 
processes for research. Sometimes results from research can be used to 
formulate principles. This may not be possible in any brand new disciplines. 
Unfortunately new disciplines may not have any established facts, hypotheses, 
methods, or postulates, and no theories. 

The study of information design is a broad area with contacts to several 
other areas of research. Historically many communication and language studies 
have mainly dealt with various aspects of verbal information presented in 
different media. In the past pictures and images in the messages have quite 
often been overlooked and “forgotten.” In many cases researchers have dealt 
with the text but not at all with the pictures. Thus research on combined verbal 
and visual communication has had no “natural home.” Now information 
design has the ability to fill this gap. Findings and results from research in 
information design can be used to formulate design principles. These principles 
are the fundamental sources for development of normative design guidelines 
(Figure 3).

 So far research in information design has often been oriented to solve 
distinct practical problems related to specific applications, rather than oriented 
to any known or unknown theory. Researchers are using a large number 
of different research methods in research on art and aesthetics disciplines, 
cognitive disciplines, communication disciplines, design disciplines, 
information disciplines, and language disciplines. Thus it is only natural 
that several research methods are used in information design. Some research 
methods are based on deduction, and some on induction. Some researchers 
use qualitative methods, and some use quantitative methods. 

Nijhuis and Boersema (1999) studied the forms for co-operation between 

researchers in behavioural science and practicing graphic designers. They 
noted that it was not only possible to construct congruent strategic models 
of the two occupations, but it was also shown that the corresponding tactics 
were remarkably similar. Differences in attitudes towards time and money only 
existed at the operational level, where specific skills and methods are used to 
achieve intermediate results.

 
Figure 3. Findings and results from information design research can be used 
to formulate design principles. These principles are the fundamental source 
for development of normative design guidelines.
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 Research in information design has a pragmatic perspective on different 
kinds of knowledge. Each research problem needs its specific research method. 

New findings are tested and the results are confirmed in different situations 
and environments. Research in information includes analysis of the problem, 
planning, study of literature, collection of data, analysis of data, interpretation 
and discussion, and publishing of a final report.

To describe research in information design we may use words like 
creativity, flexibility and practical testing in both experimental and real 
life settings. Working with research in information design is a challenging 
occupation partly due to this complexity.

Infology Theory
In 1912 Kandinsky wrote (1912/1977 p. 47): “(...) never has there been a 

time when it was more difficult than it is today to formulate a complete theory, 
(...)” Kandinsky was referring to a theory of harmony and a firm artistic basis. 
This is still difficult, and not only with reference to art, beauty and harmony–but 
also with reference to design.

However, in this essay I present one “internal information design theory,” 
and six “external information design theories.” The internal information design 
theory is based on research within information design. I call this theory the 
infology theory. The six external information design theories are based on 
research in other disciplines. I call them providing theory, aesthetics theory for 
ID, information theory for ID, facilitating theory, communication theory for 
ID, and language theory for ID. All these theories contribute to information 
design with facts, hypotheses, and postulates. However, we have to notice 
and consider that each discipline that contributes to the study of information 
design does so from its own perspective. Thus it is natural that many concepts 
may be defined in different ways.

The large number of contributions, presented in this paper, is not to be 
seen as principles, and certainly not as guidelines. Some contributions are 
very general and non-specific, and some are quite detailed. (Principles and 
guidelines are further discussed in the section Design Principles.)

Some examples of important concepts in the infology theory are: 
application, area of knowledge, combined discipline, design, discipline, 
fact, field of knowledge, infodidactics, infography, infology, high-quality 
information, information design, information designer, intended audience, 
medium, message, postulate, practice, representation, and theory. At present this 
theory includes, but is not limited to, the following four branches of knowledge: 
1) combined disciplines, 2) infology, 3) infography, and 4) infodidactics.

Combined Disciplines
Traditionally science is seen as a systematic enterprise that builds and 

organizes knowledge in the form of testable explanations and predictions about 
the universe (Wilson, 1998). In applied science people applies basic existing 
scientific knowledge to develop practical applications (Wikipedia, 2014a). 
We may view an applied science, as a “combined discipline,” as a “practical 
theory,” or as a “theoretical practice.” Information design is complementary 
to information technology in the same way as architecture, or “architectural 
design” is complementary to building technology, and “engineering” is 
complementary to “technology.” Also dance, design, economics, education, 
fine arts, journalism, medicine, music and theatre, are examples of areas and 
disciplines that have a practical as well as a theoretical part (figure 4).

 

Figure 4. This model shows the relationships between theory and practice in 
information design, as well as in other design areas and disciplines.

Combined disciplines are complex areas to research and study and it is 
obvious that information design, as an academic discipline, needs to incorporate 
theoretical contributions from other disciplines. Adding a theoretical view to 
the practice of design is to reflect on the aims, methods and the results of this 
practice. In order to perform sound reflections and make a qualified reflection 
regarding theory and practice, we need concepts both to structure our thoughts, 
and to describe them verbally (Nordegren, 2004, p. 23–24). When studying 
a combined discipline it is important for the students involved to work with 
realistic and true problems, and problem-oriented learning. 

Infology
As an academic discipline, information design rests on a foundation, 

which can be expressed by four basic statements: 1) ID is inter-disciplinary 
and multi-disciplinary. 2) ID is multi-dimensional. 3) Theory and practice 
co-operate in ID. 4) There are no firm rules in ID. In my opinion these basic 
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statements are more than theories. The basic statements represent facts that 
are already established and recognised by people who are working within 
information design around the world. 

The theoretical part of message design, as well as information design is 
called infology (figure 5). Infology has been defined as the “science of verbal 
and visual presentation and interpretation of messages” (Pettersson, 1989, 
p. x). On the basis of man’s prerequisites, infology encompasses studies of 
the way a verbal and visual representation should be designed in order to 
achieve optimum communication between a sender and a group of receivers. 
Infology contain both theoretical (descriptive) elements, as well as normative 
(prescriptive) elements. 

Figure 5. This model shows the relationships between infology (theory), 
infography (practice), and infodidactics, that is embracing infology and 
infography.

Complicated language, in both texts and pictures, will impair the 
understanding of the message. Thus producers of information and learning 
materials can facilitate communication, and the learning processes of the 
receivers. Tonfoni (1998, p. 16) concluded: “The way information design is 
designed today will in fact deeply affect people’s learning processes and their 
ability to access knowledge in a very wide sense.” Active voice, attention, 
clarity, comprehensibility, consistency, emphasis, information ethics, legibility, 
memory, perception, precision, processing, quality, readability, reading value, 
simplicity, structure, and unity are all key concepts in information design. 
Information sets providing the wrong information may actually give a negative 
result, and the receiver may end up less competent than before (Pettersson, 
2002, p. 53). Shedroff (1999, p. 269) pointed out that understanding is a 
continuum that leads from data, through information to knowledge, and 
ultimately to wisdom.

Infography
The practical part of information design is called infography (Pettersson, 

1989, p. 206). Infography includes the intellectual and practical work with 
design of messages (figure 5). The information designer is a person with 
competence to transform data into high-quality information. He or she has to 
identify the communication and information problems and create plans, with 
schemes and specifications, to solve the problems.

An information designer often works as a project manager. The task 
is often to coordinate production of words, visuals and graphic design, but 
sometimes also the use of light, sound, space and time, for the presentation 
of messages in different media. The task of designing complete information 
materials may often be far too overwhelming for one single individual. For 
that reason a team of people, with skills in different areas, are often working 
close together. Professional information designers possess tacit knowledge 
about genres, processes, stakeholders, symbols, and tools (Schriver, 2011).

Waller (1995) discussed the mutual incomprehension among designers 
and psychologists (p. 6): 

Designers are frequently appalled by the poor standard of stimulus 
material used by psychologists, while psychologists are frustrated by 
designers’ lack of a theoretical framework, their lack of evidence, and 
their apparent unwillingness or inability to articulate their processes. 

Later Waller concluded (p. 9): 

What underlies this apparent incompatibility of psychology and design 

is a fundamental difference in the kind of knowledge they employ. 

Scientists are committed to building explicit knowledge that is public and 

accountable. Designers are committed to building tacit knowledge that 

is private and unarticulated. Explicit knowledge is taught by explaining. 

Tacit knowledge is taught by showing, and learned by doing.

The creative processes are influenced by information design principles, 
and are performed with information design tools suitable for the type of 
representation that has been selected. Information design principles can be 
seen as a set of guidelines for design and development of effective and efficient 
verbal and visual messages (Pettersson, 2013 a-f).

Information ethics is one of the administrative principles in information 
design (Pettersson, 2010). According to this principle the information designer 
must respect copyright as well as other laws and regulations that are related to 
design, production, distribution, storage, and use of information materials. This 
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concerns the use of artwork, illustrations, logos, lyrics, music, photographs, 
specific sounds, symbols, text, and trademarks. It is also very important to 
respect different ethical rules, media-specific ethical guidelines, and honour 
all business agreements. 

The ethical rules for the press, radio and TV clearly take exception to any 
falsification and manipulation of picture contents through digital modifications, 
montages or misleading captions. Image manipulation implies the improper 
control of people’s perception of a given reality through the use of visuals. 
Normally we are allowed to crop an original picture, as well as enlarge and 
reduce its size. Obviously the information designer can use modern computers 
and graphics processing programs to create, and edit her or his own drawings, 
photographs as well as moving pictures on film or video. In order to convey 
high-quality information to the user the information designer sometimes 
will have to suggest modifications, and ask original authors, draftsmen, and 
photographers for permission to make changes in their original works. In many 
cases the information designer may also be a stakeholder as far as copyright is 
concerned. The information designer should never engage in any falsification, 
un-ethical, or illegal manipulation of contents.

Infodidactics
The special methods that are used for teaching the various aspects of 

information design are called infodidactics (figure 5) (Pettersson, 1998, p. 7). 
Information design students have to learn how to actually design, present and 
produce information sets that work for the intended audiences. Students need 
realistic experience with true problems, regular information providers, actual 
information sets, real information interpreters, and realistic experience with 
budgets and time limits. Information design students also need to work with 
theoretical assignments.

In the previously mentioned international project, coordinated by the 
International Institute for Information Design, information design faculty 
defined essential competencies for an information designer. According to this 
group professional information designers need to know theories and methods 
which govern the design and interpretation of information and all relevant 
facts and tools for qualified professional activities in the discipline (idX, 2007, 
p. 6). These “core competencies” include properties, which constitute effective 
information, facts, tools and skills needed for the structuring, rendering and applying 
of information, capabilities of information and communication technologies, related 
insights gained through research done in cognitive and social sciences, existing 
conventions and applicable legislation and standards, implications of business 
management, and the social demands underlying successful professional practice. 

Contributions from Infology Theory
Here are some facts, hypotheses, and postulates based on the infology 

theory. 
1. In order to make qualified reflections and to discuss theory and 

practice in information design we need to define and describe 
our main concepts.

2. Combined disciplines are complex areas to research and study.
3. Producers of information and learning materials can facilitate 

communication, and also the learning processes of the receivers.
4. Any graphic message should be legible, readable, and well worth 

reading for the intended audience, and any audio message should 
be audible, distinct, and well worth listening to.

5. Understanding is a continuum that leads from data, through 
information to knowledge, and ultimately to wisdom.

6. A professional information designer has good skills in writing 
clear, comprehensible, and consistent texts; in creating clear 
illustrations, and in creating a clear, transparent typography 
and layout that will aid attention, perception, interpretation, 
understanding and learning for the intended receiver. 

7. Information sets providing the wrong information may actually 
give a negative result, and the receiver may end up less competent 
than before.

8. The information designer must respect copyright as well as other 
laws and regulations related to design, production, distribution 
and use of information sets. 

9. Information design students should work with realistic and true 
problems, and problem-oriented learning.

Providing Theory
Design is the identification of a problem and the intellectual creative effort 

of an originator, manifesting itself in drawings or plans, which include schemes 
and specifications to solve the problem (Simlinger, 2007, p. 8). The term design 
also represents the outcomes of each specific design process, such as products, 
services, processes, and systems. Margolin (1989, p. 3) remarked: “Design is 
all around us: It infuses every object in the material world and gives form to 
immaterial processes such as factory production or services.” Lupton (2009, 
p. 6) noted: “Design is visible everywhere, yet it is also invisible–unnoticed 
and unacknowledged.”

Some examples of the more than fifty design areas or design disciplines 
are architectural design, communication design, fashion design, game design, 
graphic design, industrial design, information design, interaction design, 
interface design, landscape design, light design, package design, sound design, 
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type design, and web design. Design areas and disciplines can be classified in 
six groups: 1) artefact design, 2) message design, 3) performance design, 4) 
systems design, 5) environment design, and 6) design philosophy (figure 6).

The second group of design disciplines all deal with the design of 
messages. A number of definitions of the concept message may be summarized 
as: “A message is information content conveyed from a sender to a receiver 
in a single context on one occasion.”

Figure 6. Design (left) includes six groups: 1) artefact design, 2) message 
design, 3) performance design, 4) systems design, 5) environment design, 
and 6) design philosophy. 

This group of design disciplines includes 1) graphic design, 2) information 
design, 3) instruction design, 4) mass design, and 5) persuasion design 
(figure 7). Here the main components are words, visuals and forms. Some 
representations also have movement and sound. 

Figure 7. The message design family (left) includes five design genera (right): 
1) graphic design, 2) information design, 3) instruction design, 4) mass design, 
and 5) persuasion design. 

Graphic design is the art and craft of bringing an aesthetic, functional, 
and organized structure to different kinds of texts and illustrations. The main 
objective for graphic design is to provide aesthetic, functional, and organised 
structure to all kinds of information sets.

Information design comprises analysis, planning, presentation and 
understanding of a message–its content, language and form. The main objective 
for information design is to provide information materials needed by the 
interpreter in order to perform specific tasks.

Instruction design is an umbrella term for a number of areas dealing 
with instruction, such as instructional message design. The main objective 
for instruction design is to provide courses, lessons and materials intended 
for learning.

Mass design, or “entertainment design,” is an umbrella term for mass 
design areas, such as mass-communication, and journalism. The main objective 
for mass design is to provide news, views, and entertainment.

Persuasion design is an umbrella term for advertising, planned 
communication, and propaganda. The main objective for persuasion design 
is to persuade the interpreter of the message to buy a product or a service, or 
to change his or her behaviour.

The concept of information design is a more widely embracing one than 
the concept of instruction design. From a cognitive point of view, information 
design is less demanding than instruction design. In instruction design the 
receiver is to (usually) learn from the message. However, in information design 
the receiver only has to be able to understand the message in order to use the 
information in a “one-time practical situation.” In many situations this will, 
of course, also result in learning, but here learning is usually not required. 
Should the need arise to once again deal with a specific practical situation the 
user can always read the manual again.

In order to distinguish between academic research and artistic–practical 
work in the design of artefacts Simon introduced the concept science of 
design in 1969 (cited by Margolin, 2002, p. 235). According to Cross (2001) 
science of design is the scientific analysis of the design activities performed 
via scientific methods. Every design discipline has a theoretical and a practical 
part. As previously noted infology includes the theoretical study of verbal and 
visual presentation and interpretation of messages. Infography includes the 
intellectual and practical work with design of messages.

It may not be possible to write a general and basic design theory. However, 
in my opinion, the contributions presented in the sub-sections below form an 
“external” information design theory called providing theory. At present this 
theory includes, but is not limited to, the following five branches of knowledge: 
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1) design concepts, 2) design principles, 3) design processes, 4) design by 
reduction, and 5) modern graphic design.

The providing theory contributes to information design with valuable 
facts, practices, principles, and theoretical approaches. Some examples of 
important concepts are: clarity, consistency, copyright, design guidelines, 
design judgments, design methods, design principles, design processes, design 
science, design theories, design tools, emphasis, graphic design, guidelines, 
information costs, information design, instruction design, legibility, mass 
design, persuasion design, simplicity, structure, and unity. 

Many authors have offered design principles and practical instructions. The 
information designer provides clarity, emphasis, explanations, simplicity, and 
structure in data. Then it is possible for the intended audience to understand 
the contents in information materials. 

Design Concepts
We live in a world of designed artefacts, many are concrete and others are 

abstract. Together with the natural world, these designs make up the whole of 
our reality. This reality includes the beautiful and the ugly, the good and the 
bad, and sometimes even the dangerous (Nelson & Stolterman, 2003, p. 267). 
Every day, we use–or struggle with–designs of every shape and size. They are 
a natural part of our lives.

Modern design emerged in response to the Industrial Revolution. Reform-
minded artists and artisans tried to impart a critical sensibility to the making 
of objects and media (Lupton & Miller, 1999, p. 67). Design took shape as a 
critique of industry. Today design is dispersed across a network of institutions, 
services and technologies. Like many other disciplines, also design is a 
“combined discipline.” 

The term design theory has several meanings, related to context, mental 
visualisation, perception, practice, and supporting sciences. Design theory 
deals with:

• Context. If we focus on the context for final design, design theory 
deals with how the context will influence our interpretation of the 
design. It may be a cultural and political context, which influences 
how humans understand and create meaning (Rampell, 2003). 

• Mental visualisation. If we reflect on design as Le Corbusier 
did, design theory could deal with the actual mental visualisation 
process model (Nylander, 1999).

• Perception. If we focus on how a final design can be perceived 
and visualised, design theory deals with socio-psychological 
phenomena.

• Practice. If we approach design as craftswork, design theory 
will deal with how to organise the knowledge of design as a 
practise (Hooker, 1992). Design theory provides a substantial 
infrastructure of formal knowledge about the practice of design 
(Jacobson, 1999, p. 11). Design theory explains how design 
works, and how it can be made more effective.

• Science of design. As previously noted Simon introduced the 
concept science of design in 1969 in order to distinguish between 
academic research and artistic–practical work in the design of 
artefacts (cited by Margolin, 2002, p. 235).

• Supporting sciences. Design has many applications within 
different supporting disciplines and sciences. Therefore design 
is (partly) explained by several theories (Hooker, 1992). 

According to Hooker (1992) it is not possible to regard a theory of design 
in the same sense as a theory of chemistry since design is a practice. However, 
in my opinion, we can describe a practice theoretically and we can gradually 
improve it, step by step.

Design Principles 
The first century architect, author, and engineer Marcus Vitruvius Pollio 

presented three principles for good architecture in his book De architectura. A 
structure must exhibit the three qualities of firmitas, utilitas, venustas – that is, 
it must be solid, useful, beautiful. These are sometimes termed the Vitruvian 
virtues or the Vitruvian Triad. Lankow (2012) transformed these principles 
for design of information graphics. The first principle is soundness. It refers 
to whether the information presented is complete, correct, and valuable to the 
viewer. The second principle is utility. It refers to whether the design meets the 
designer’s objectives or not.  The third principle is beauty. It refers to whether 
or not the design is appealing and appropriate or not.

The Italian multi-talented classical scholar Leon Battista Alberti (1404–
1472) published pioneering treatises on Architecture, on Painting, and on 
Sculpture. His book Della Pittura (On Painting), 1435, is the first modern 
treatise on the theory of painting (Kelly-Gadol, 1969). It broke with the 
Middle Ages and pointed to the modern era. The Italian translation became an 
“inspirational handbook” with detailed practical instructions for active artists. 
Alberti described Filippo Brunelleschi’s (1377–1446) mathematical construct 
of the central perspective (Toman, 1999, p. 448).

Since then a number of authors have offered design principles in different 
areas of design, such as general design (e.g. Rowland, 1993; Shadrin, 1992; 
Tufte, 1983), information design (e.g. Lipton, 2007; Pettersson, 2002, 2013 
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a-e), instructional design (e.g. Lohr, 2010; Smith & Ragan, 2005), instructional 
message design (e.g. Fleming & Levie, 1993), and message design (e.g. 
Pettersson, 1993, 2007; Wileman, 1993). Some of these design principles are 
rather broad and general, while others are quite specific. 

So far it has been possible to formulate four groups with a total of sixteen 
design principles for information design, all based on research (Pettersson, 2010). 
These groups are:

• “Functional principles” includes six principles: defining the 
problem, providing structure, providing clarity, providing 
simplicity, providing emphasis, and providing unity. 

• “Administrative principles” includes four principles: information 
access, information costs, information ethics, and securing 
quality. 

• “Aesthetic principles” includes two principles: harmony, and 
aesthetic proportion. 

• “Cognitive principles” includes four principles: facilitating 
attention, facilitating perception, facilitating mental processing, 
and facilitating memory.

These principles are presented in the following sections and sub-sections. 
A principle is the basis, the origin, and the fundamental source for development 
of effective, efficient, and normative guidelines for the design of information 
sets. A total of 150 practical information design guidelines are linked to the 
16 design principles (Pettersson, 2010). These guidelines may be used in the 
production of information and learning materials as well as in instructions. 
However, we need further development of clear guidelines for design and 
development of messages for information. In order to do this we need theories 
that are relevant to information design. 

Design Processes 
The people of ancient Egypt communicated in a uniquely symbolic 

manner. The first “travel guides” were produced and sold as early as 4,000 
years ago. They were the Egyptian Books of the Dead and contained advice 
and information, in an integrated design with a verbal and visual amalgam of 
text and pictures on coping with the trip to the Kingdom of Death. The Books 
of the Dead may be the first examples ever where text, pictures and graphic 
design really are integrated in a purposeful way (Pettersson, 2013f, p. 72).

Design processes include cognitive as well as practical aspects and 
activities, and include the development from a concept or an idea to a final 
product. On a theoretical level the intention of an overall design process, 
including process activities, might be the same regardless of the specific design area.

There are many opinions concerning what designers do when they design. 
In many design disciplines people use formalized and systematic design 
methodologies, processes, and rules. During any design process the designer 
has to gradually make a number of decisions. Design judgments represent a key 
dimension in any design process. The ability to make solid design judgments is 
often what distinguishes a stellar designer from a mediocre designer (Nelson & 
Stolterman, 2003, p. 181). Design judgment is not founded on any strict rules 
of reasoning. It is more likely often dependent on the individuals experienced 
consequences of previous design choices, and his or her tacit knowledge in 
the area.

Highly skilled craftspeople speak about instrumental judgments as the 
basis for artless art when they refer to their interaction with materials and 
tools of their trade (Nelson & Stolterman, 2003, p. 197). This is the same as 
competence (Platts, 1997).

Several methodologies may be used in graphic design and in information 
design. Such methodologies may consist of a number of compulsory 
characteristics or steps, for example eleven (Roozenburg & Eekels, 1995), 
nine (Rowland, 1993), or seven (Bull, 1999; Shadrin, 1992). Design processes 
may also consist of a number of sub-processes including required activity 
documentation and review processes (Pettersson, 2002). The first rule of 
interface design is “communicating with the user” (Baggerman, 2000, p. 69).

Today’s design motto is very much: “function can take any form”. 
However, designers rarely follow this motto. It is not possible to provide any 
firm design rules. Some say: “It Depends” (Lohr, 2010; Pettersson, 2002, 
2007). In each case the information designer must be able to analyse and 
understand the problem, and find one–or more–practical design solutions. 
The only information design rule is: ”Respect copyright, and other laws and 
regulations related to design, production, distribution and use of information 
sets” (Pettersson, 2010).

Design processes are guided by design principles. In information design 
one principle is called defining the problem (Pettersson, 2010). During an 
introductory analysis and planning phase it is possible to find out about all 
requirements, define the problem, organize the work, analyse what the sender 
wants to achieve, carefully define the intended receivers, analyse the intended 
message, define the purpose and the objective with the message, define the 
external and internal context for the message, and select the most suitable 
medium for the message.

Information costs is one of the administrative principles in information 
design (Pettersson, 2010). The information designer must always have control 
over the costs for the design and production of the intended information 
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material. It is, however, also important to consider and plan for future costs 
related to technical production, distribution and storage. A small mistake early 
in the design process may prove very costly in later process steps.

Design by Reduction 
A message has good legibility if it is easy to read, and if the reader can 

easily see and distinguish all different parts of the message. A message has good 
readability when it is easy to understand. Good legibility and good readability 
are probably always economically advantageous, whereas the opposite may 
be a very costly business for all parts involved.

Providing structure and providing simplicity are two of the functional 
principles in information design (Pettersson, 2010). A clear and obvious 
structure will facilitate perception, interpretation, understanding, learning and 
memory of the message content. The information designer should limit the 
number of levels in the structure, and clearly show this in the graphic design. 

The linguistic usage as well as the style should be correct to avoid 
distracting the readers. Style is dependent on the choice of words, consistency, 
expressions, picture elements, symbols, and graphic design. Abstract words, 
jargon, long and complex sentences, passive constructions, and stilted language 
may obstruct reading. There are a vast number of style guides and publication 
manuals available. Such documents outline standards for design and writing 
for a specific publication or organization.

The most fundamental design technique is reduction (Mullet & Sano, 1995, 
p. 38). Wherever possible the designer should remove insignificant elements in 
layout, pictures, and texts in order for significant design elements to be clearly 
noticed. An elegant design must be reduced to its essential elements and each 
element further reduced to its essential form. As an example a good symbol 
for a sign is simple and clear. It has an optimal colour, dimension, form, and 
size (Barlow & Wogalter, 1991; Dewar, 1999; Wogalter, 1999). 

A text on a poster, and on a screen, shall be bold enough (Mayer, 1993; 
Ormrod, 1989; Pettersson, 1993; Wileman, 1993), and large enough (Ormrod, 
1989; Pettersson, 1993; Wileman, 1993). Too small or too large lettering 
will impair reading. The text shall also have good readability (e.g. Kirkman, 
2003, 2005; Klare, 1985; Lipton, 2007; Mackiewicz, 2004; Pettersson, 1989; 
Young, 1989).

Modern Graphic Design
At the beginning of the twentieth century avant-garde designers, from the 

modern art movement, found inspiration from efficient, functional, interesting, 
and powerful new machinery. The avant-garde designers used visual forms 

that were fitting for the new and modern world. They explored asymmetrical 
layout, functionalism, geometric typefaces, hierarchy, minimalism, serial 
design, universality, and white “empty” space. 

The history of graphic design reveals that the manipulation of 
visual structure has always been fundamental to our thinking about how 
communication works (Davis, 2012). During several decades graphic design 
was gradually consolidated into a design profession. The theoretical base 
for graphic design was developed from avant-garde movements such as the 
Russian artistic and architectural philosophy Constructivism, the Dutch artistic 
movement de Stijl, and the German school Bauhaus that combined crafts and 
fine arts. Bauhaus was famous for the new approach to design. After World 
War II many art schools worked with influences from these early movements 
and practices. In the middle of the twentieth century graphic design became 
a profession in its own right.

Design scholars wrote college textbooks with design principles based 
on abstract painting and Gestalt psychology. György Kepes (1944), Rudolf 
Arnheim (1954), and Donis Dondis (1973) all had a focus on visual perception. 
For these authors design was an abstract and formal activity. A theory of 
design that isolates visual perception from linguistic interpretation encourages 
indifference to cultural meaning (Lupton & Miller, 1999).

Kepes (1944) argued that visual communication is international and 
universal. Visual communication knows no limits of grammar, tongue, or 
vocabulary. This book was used as a college textbook, and had thirteen 
printings, in four languages.

Arnheim (1954) described picture perception as a matter of responding to 
basic forms such as gestalt laws. An important point is that visual perception 
includes the same behaviours that we commonly consider only as matters of 
cognition or thinking.

Dondis (1973) discussed the use of several pairs of oppositions as 
techniques for visual communication. A few examples are: Balance – Instability, 
Simplicity – Complexity, and Transparency – Opacity. These oppositions 
present the graphic designer with effective means of making expressive visual 
communication. 

From the 1950s/1960s graphic designers abandoned the old avant-garde 
ideals, and used formal methods. They worked with restricted typography in 
layouts based on strict grids. The new International Typographical Style, also 
known as the Swiss Style, favoured values of asymmetric layouts, cleanliness, 
legibility, neutrality, objectivity, photographs rather than drawings, rationality, 
and sans-serif typefaces. According to Horn (1999) information design is 
experiencing a variety of tensions. Graphic designers “learn in art school to 
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worship the gods of Style and Fashion, Novelty, Impact and Self-expression.” 
Technical communication people “worship the gods of Clarity, Precision, 
Legibility, Comprehensibility, and (often) Simplicity.”

In the book “Graphic design theory Readings from the field” (Armstrong, 
2009) twenty-four graphic designers explores the aesthetic and social purposes 
of design practice. These authors present what they think about what they 
experience is going on in the world of design discourse. Topics range from 
Bauhaus, over postmodernism and social responsibility, to Internet. Armstrong 
(2009, p. 97) noted that digital technology fundamentally transformed graphic 
design “as one millennium ended and another began.” The old avant-garde 
issues of authorship, social responsibility, and universality were reborn within 
society’s newly decentralized network structure: 

Industry-standard software and restrictive web protocols formed a 
new universal graphic language, while the subjective shift expressed 
in New Wave and postmodern design instilled a revived sense of 
agency among designers.
Providing clarity, providing emphasis, and providing unity are three of the 

Functional principles in information design (Pettersson, 2010). Information 
materials should be as clear, simple, unambiguous and transparent as possible. 
We should avoid unusual typefaces, as well as fonts that are too small or too 
large. Typeface and font size must be adapted to meet the limitations of the 
medium, and the technical production. The most important elements in an 
information material may be emphasized to enhance attention and perception. 
Emphasis may be used to attract, direct and keep attention. Information 
materials should have an “overall coherence and togetherness.” Inconsistencies 
in information materials may confuse the receivers.

Many researchers have found that pictures should be put as close to 
the relevant running text as possible (Benson, 1985; Braden, 1983; Clark 
and Lyons, 2004; Haber and Hershenson, 1980; Hartley and Burnhill, 1977; 
MacDonald-Ross, 1977; Mayer and Sims, 1994; Mayer et al 1995; Mayer, 
1993; Moreno and Mayer, 2000; Pettersson, 1989, 1993; Schriver, K. 1997; 
Wright, 1982). Readers usually expect to find the captions beneath the pictures. 
However, captions can also be placed above, to the left, or to the right, of the 
picture, but never inside the picture frame (Pettersson, 1989, 1993). Illustrations 
in textbooks are often “forgotten” by students as well as teachers; therefore 
it is important for editors and information designers to clearly instruct the 
learners to make good use of the pictures (Hannus, 1996; Peeck, 1993, 1994; 
Reinking, 1986).

Contributions from Providing Theory
Here are some facts, hypotheses, and postulates based on the providing 

theory. 
10. Design is visible everywhere and there are many “design 

disciplines.”
11. Design has many applications within supporting disciplines.
12. Many authors have offered design principles and practical 

instructions.
13. Design judgments represent a key dimension in any design 

process.
14. A good design process will guarantee required results.
15. It is important to define the problem during an introductory 

analysis and planning phase.
16. The group of intended receivers will influence the selection of 

medium.
17. External and internal context for the message will influence the 

selection of medium.
18. To be effective a message must have good legibility and good 

readability.
19. Private documents may invite the use of ornate and stylish 

looking fonts. Professional documents, however, require 
optimum legibility.

20. Good legibility is economically advantageous, whereas poor 
legibility may be a costly business for all involved.

21. A clear and obvious structure will facilitate perception, 
interpretation, understanding, learning and memory of the 
information content.

22. Too many levels in a structure will impair the understanding of 
the content. 

23. Too many insignificant design elements will impair the possibility 
to notice the significant elements.

24. Too small or too large lettering will impair reading. 
25. Inconsistencies in information materials confuse the receivers.
26. Usually readers expect to find the captions beneath the pictures. 
27. A small mistake early in the design process may prove very costly. 

Aesthetics Theory for ID
The group “art and aesthetic disciplines” includes disciplines such 

as aesthetics, architecture, art history, computer graphics, film, fine art, 
iconography, iconology, illustration, music, painting, photography, and 
sculpture. Aesthetic theories based on perception favour sensation over 
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intellect, seeing over reading, universality over cultural differences, physical 
immediacy over social mediation (Lupton & Miller, 1999, p. 62). 

At present this theory includes, but is not limited to, the following four 
branches of knowledge: 1) aesthetic proportion, 2) beauty, 3) colour theories, 
and 4) harmony. 

The aesthetics theory for ID contributes to information design with 
valuable facts, practices, principles, and theoretical approaches. Some 
examples of important concepts are: aesthetic design, additive colour, aesthetic 
proportions, aesthetically pleasing, architecture, balance, beauty, colour chords, 
colour circles, colour harmonies, colour systems, colour theories, colour 
wheels, composition, decoration, divine proportion, fine art, golden ratio, 
golden rectangle, golden section, harmony principle, illustration, material, 
philosophy of art, philosophy of beauty, photography, primary colours, 
proportion, quality, secondary colours, subtractive colour, and tertiary colours. 

Aesthetic Proportion 
The aesthetic proportion principle is one of the two aesthetic principles 

in information design (Pettersson, 2010). It is very much a subjective concept 
and related to the appropriate and pleasing relations between elements in 
information and learning materials. Aesthetic proportion deals with aesthetic 
aspects of information sets. Aesthetic designs are perceived as easier to use 
than less-aesthetic designs (Lidwell et al., 2010, p. 20).

We may all have different ideas of what we find beautiful and rewarding, 
and what we find boring, disturbing, distracting or ugly. When a design is out 
of proportion it is lacking appropriate relations. It may be disproportionate, 
exaggerated or overemphasized. 

Classical formats are based on the Golden Ratio, or Divine Proportion. It 
is an irrational number of a line divided into two segments (Figure 8). The ratio 
of the whole segment is the same to the larger segment as the larger segment is 
to the shorter segment (Livio, 2002, p. 3). This Golden Ratio Quota is 1:1.618. 
A Golden Rectangle has sides of approximately the same proportions, 8/5.

Figure 8. According to the Golden Ratio the ratio of the whole segment (a+b) 
is the same to the larger segment (b) as the larger segment is to the shorter 
segment (a). Thus (a+b)/b = b/a.

Traditionally, the golden rectangle is considered aesthetic in the western 
world (Arnheim, 1974; Berndal & Frigyes, 1990; Bringhurst, 2004; Koblanck, 
1999; Moriarty, 1991; Pettersson, 2002). For 2,500 years the principle of 
the Golden Ratio has been used in art and architecture to create harmonious 
proportions. The Golden Ratio is a well-known standard format for flags, fine 
art, symbols and more. In the nineteenth century the Golden Ratio was much 
used in painting academies. However, subjects who took part in experiments 
with design of book pages, and experiments with typography of headings did 
not favour the proportions of the Golden Ratio (Pettersson & Strand, 2006). 
It is quite possible that people in different cultures have varying opinions of 
aesthetic proportions. In international projects it may be a good idea to find 
out about receiver preferences. 

Until the eighteenth century, scholars regarded the study of beauty as the 
main problem of aesthetics. Since that time, aestheticians have devoted more 
efforts to the philosophy of art than to the philosophy of beauty. 

Beauty 
Philosophers have encountered difficulties in framing a theory of “aesthetic 

perception” and, more importantly, of the remarkable aesthetic variety of visual 
arts. As we all know some investors are mainly interested in the economy 
of art, and the possibilities of sudden and huge financial gains, but this has 
nothing to do with aesthetics and perception of beauty. Aestheticians discuss 
the philosophy of art from various perspectives, such as: definitions of art, 
experiences of art, interpretations of art, metaphysics of art, and production 
of art. 

The philosophy of beauty recognises aesthetic phenomena outside of the 
arts. These aesthetic phenomena can be found in nature, and in non-artistic 
cultural areas such as mathematics, morality, and science. The philosophy 
of beauty is concerned with fine arts only insofar as art may be perceived 
as beautiful. Philosophers have made many unsuccessful attempts to define 
beauty. Three art theories concerning the nature of beauty are: 1) the formal 
theory, 2) the emotional theory, and 3) the relational theory.

Aestheticians value art for its originality and expressiveness. Its focus is 
on individual artefacts crafted through the manual and aesthetic virtuosity of 
the artist. Design, in contrast, is valued for its fitness to a particular user and 
to a particular task (Mullet & Sano, 1995, p. 8). While a painter or a sculptor 
can choose any imaginable shape, a designer is limited by the function of the thing 
being designed. Of course many designers want to provide aesthetic experiences 
where possible, but the design aesthetic is always related to the intended function 
of the information products intended for widespread distribution and use.
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Wassily Kandinsky (1866–1944) was an influential Russian modernist, 
and pioneering painter and art theorist. He is considered by many to be the 
father of abstract art and a leader in the movement to free art from the strict 
bonds of tradition. According to Kandinsky art is the expression of the spiritual 
atmosphere of a certain period. Art evolves from the culture that inspires 
artistic expression. The foundation of forms, the harmony of colours, and the 
principle of art is an “inner necessity,” or a “right of the artist” to unlimited 
freedom. Art is born from the inner necessity of the artist. Kandinsky taught 
at the Bauhaus school of art and architecture from 1922 until the Nazis closed 
it in 1933. He then moved to France.

In 1912 Kandinsky argued (1912/1977 p. 1): ”Every work of art is the 
child of its age and, in many cases, the mother of our emotions. It follows that 
each period of culture produces an art of its own which can never be repeated.” 
In 1925 Kandinsky published his thoughts of the role of the line, point, and 
other key elements of non-objective painting. A point, a small bit of paint on 
the canvas, is neither a geometric point nor a mathematical abstraction. It has 
colour and a simple or complex shape. A point can be isolated, or it can resonate 
with other points or lines on the canvas. A horizontal line corresponds with 
the ground. A vertical line corresponds with height, and offers no support. A 
diagonal line is un-stable. 

Aesthetically pleasing visuals may not be of great instructional value. 
Dwyer and Dwyer (1989, p. 122) found that: “The value of different types of 
visual illustrations is not a valid assessment of instructional effectiveness, that 
is, aesthetically pleasing visuals may not be of great instructional value.” It is, 
however, quite possible that aesthetically pleasing information material will 
be noticed, and then actually used in a better way than material without any 
obvious aesthetic qualities. Malamed (2009, p. 203) noted that when viewers 
look at both pleasant and unpleasant pictures, they consistently demonstrate 
an emotional reaction indicated by pronounced brain activity that does not 
occur when they look at neutral pictures. In newspapers attractive information 
graphics, with “infotainment” values, attract more readers (Holmes 1993).

Information design may vary a lot in style and quality. Edward Tufte (1983, 
1990, 1997) has provided information design with results from pioneering 
studies on how information materials used for communication can be both 
beautiful, and at the same time useful. His concepts of chartjunk and data-to-
ink ratio are useful contributions to information design. 

In many areas of design the use of material is a very important factor. It 
represents many different aspects of aesthetic as well as functional qualities. As 
an example warning signs must be clear and easily noticed in bad and degraded 
conditions such as fog, weak illumination, and smoke (Lerner & Collins, 1983). 

Some warning signs need adequate reflectance and good lighting equipment 
(Wogalter, 1999). In the area of wayfinding, or wayshowing, the right decision 
may be to paint lines in different colours on the floor in a hospital, or use 
reflecting materials in signs. When messages are printed the use of paper, or 
plastic, is of vital importance. The material has to be “right” for the situation.

Colour Theories
Classical painters like Leonardo da Vinci, Rembrandt, and Peter Paul 

Rubens worked with colourful compositions with great sense of colour and 
light. Leonardo da Vinci set out his beliefs on colour theory in his Treatise on 
Painting, which was not published until 1651. He wrote that black and white 
was indeed colours, and he assigned white, yellow, green, blue, red, and black 
as the simple or primary colours (Anderson Feisner, 2006, p. 13).

Historical colour theories have included principles used to create 
harmonious colour combinations in architecture and painting. Perceived 
relationships between different pure colours have been visually represented 
with colours displayed on a circle, a “colour wheel.” Harmonious combinations 
of pure colours will look good together. Colour combinations that are 
considered especially pleasing are called colour harmonies or colour chords. 
The artist may use 1) any two colours that are opposite each other in a colour 
wheel, 2) any three colours that are equally spaced and forming a triangle on 
the colour wheel, or 3) any four colours forming a square or a rectangle on the 
colour wheel. A colour wheel shows relationships between primary colours, 
secondary colours, and tertiary colours. 

Every historical colour wheel is a visual representation of a specific colour 
theory (Anderson Feisner, 2006). In 1704, Sir Isaac Newton made the first 
colour wheel. He split white sunlight into red, orange, yellow, green, cyan, and 
blue. In 1810 Johann Wolfgang von Goethe created a colour wheel showing 
the psychological effect of each colour. 

The “primary colours” are red, yellow and blue. The “secondary colours” 
are green, orange and purple, created by mixing two primary colours. Mixing 
of primary and secondary colours gives the six “tertiary colours.” In theory it 
should be possible to mix all colours. However dyers, painters, and printers 
preferred pure pigments to primary colour mixtures, because the mixtures 
were too dull. 

In 1912 Kandinsky published his provocative thoughts on colour theory, 
and the nature of art and beauty (1912/1977). He studied the harmony of 
colours and found that colours evoke a double effect (pp. 23–24): 1) a purely 
physical impression, and 2) a psychic effect in which colour produce a spiritual 
vibration, and may touch the soul of the beholder. Kandinsky discussed 
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four main colour contrasts in paintings: 1) yellow–blue, 2) white–black, 3) 
red–green, and 4) orange–purple. It seems that a warm yellow surface move 
closer to us, while a cold blue surface seems to move away. Green, which is a 
mixture of blue and yellow paints, yields calm and immobility. The white–black 
contrast is static. Red is an agitated and warm colour. Red and black becomes 
brown, a hard colour. Red and yellow becomes orange. Red and blue becomes 
purple. White is clarity, and a deep silence. Black is eternal silence without 
hope, nothingness, and obscurity. Gray has no active force, and corresponds 
to immobility without hope.

The Munsell Colour System (MCS) was introduced in 1905 and it has been 
modified several times. In 1924, Young’s theory of 1807 was formalized by 
von Helmholz, who proposed hypothetical excitation curves for three kinds of 
cones in the retina, sensitive for red, green, and blue. Johannes Itten developed 
colour chords and modified the colour wheel (Itten, 1962). The primary triad 
consists of yellow, red, and blue. There are twelve hues. 

In 1925 Hering based his “natural system” on man’s natural perception of 
colour that presupposes two pairs of chromatic colours blocking each other, 
red/green and blue/yellow. Hering’s “natural system” is the principle for the 
Natural Colour System (NCS), developed during the 1970s in the Swedish 
Colour Center Foundation in Stockholm (Hård & Sivik, 1981). There are many 
other colour systems, colour wheels, and colour circles. 

Today printers who use modern subtractive colour methods use magenta, 
yellow, and cyan as subtractive primaries. Colour scientists often use the 
additive primaries, red, green and blue.

Colour can be described in aesthetical, physical, physiological, 
psychological, and technical terms. Wavelength, intensity, and purity are 
physical dimensions. Colour is reflected in and through light. There is nothing 
yellow in a banana. It’s all in how it is perceived.

Hue, value, and saturation describe what we see when we look at pictures 
as well as the real world. Intensity, purity and wavelength are physical 
dimensions. The relationship between brightness, hue, lightness and saturation 
is very complicated. For practical use in art and in industry several different 
systems providing numerical indexes for colour have been developed. 

Many painters have used aerial and colour perspectives to create 
impressions of depth in pictures of open landscapes, without natural and 
obvious line perspectives. Colours and hues gradually change from being 
clear in the picture’s foreground into being blurred in its background. Warm-
coloured objects appear closer to the viewer than cool-coloured objects. A red 
or orange object against a green or blue background will have a sense of depth.

Colour communicates. Colour can be used to group elements, indicate 

meaning, clarify the structure of a text, and to make learning easier. Colour 
enhances the attention and perception of a visual message. If people like the 
contents in a picture, they like them even more when the visual is presented 
in colour. From many experiments, it is clear that people prefer colour in 
visuals. To some extent colour is a language of its own. Colour can be used 
as an important and a successful part of information design (Bradshaw, 2000; 
Dwyer, 1971, 1978; Lipton, 2007; Moriarty, 1991; Muter & Marrutto, 1991; 
Pettersson, 1989; Scharff, Hill & Ahumada, 2000; Winn, 1993; Wogalter, 1999). 

Colour and typographic elements can be used for decoration. However, it 
must always be very clear and easy to understand for the receiver when colour 
and typography is used for decoration, and when the use is meant to have some 
cognitive importance (Pettersson, 1993).

Harmony 
The harmony principle is one of the two aesthetic principles in information 

design (Pettersson, 2010). Harmony describes the effect of the pleasing 
interaction, and combination of elements to form a consistent and orderly 
whole of all elements in a design. Certain design elements look good when they 
are placed together. Other design elements may look ugly and be distracting. 

The term harmony may be used in all design disciplines to mean that 
the design decisions, and the design elements fit together. There is harmony 
in information materials when all design elements fit well together and form 
harmonious relationships. Within an organization it may often be a good idea 
to develop and use standard templates for graphic design of documents.

Harmony is often closely related to unity (Wileman, 1993). Aesthetics and 
usability are the yin and yang of interface design (Dreilinger, 1993).

Balance and contrast are important aspects of harmony (Mullet & Sano, 
1995). Composition can be used to direct the viewers (Wileman, 1993). 
Informal balance contributes to a feeling of dynamism (Fleming & Levie, 1978; 
Pettersson, 1993). It may attract attention to a specific picture, to a part of a 
text or to the entire information material. However, imbalance and inconsistent 
use of colours, graphics, and typography, have been found to reduce learning 
(Bradshaw, 1996, 2003). 

In the Greek mythology there is a perpetual struggle between two sets of 
opposing forces or ideals, the Apollonian and Dionysian dichotomy. Apollo 
and Dionysus were both sons of Zeus. Apollo was the god of common sense, 
distance, dreams, healing, reason, self-control, and the sun. Dionysus was the 
god of wine, god of emotion, excess, ecstasy, passion, rage, and wildness. 
The Apollonian ideal celebrates human creativity through reason and logical 
thinking. The Dionysian ideal is based on chaos and appeals to the emotions 
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and instincts. 
The Apollonian and Dionysian philosophical dichotomy is commonly 

associated with the German philosopher Friedrich Nietzsche (1844–1900). 
The visual arts share the same features as Apollon, while music is the essence 
of Dionysus. Paglia (1990) used this dichotomy as the basis in her theory of 
art and culture. The Apollonian is light and structured, and associated with 
males. The Dionysian is dark and chthonic, dwelling within or under the earth, 
and associated with females.

Contributions from Aesthetics Theory for ID
Here are some facts, hypotheses, and postulates based on the aesthetics 

theory for ID. 
28. Aesthetic designs are perceived as easier to use than less-aesthetic 

designs.
29. Proportions according to the “golden section” are not always 

appropriate in information design.
30. People in different cultures may have varying opinions of 

harmony.
31. Every historical colour wheel is a visual representation of a 

specific colour theory.
32. Colour can be described in aesthetical, physical, physiological, 

psychological, and technical terms.
33. Colour enhances the attention and perception of a visual message.
34. For the receiver it must always be absolutely clear if colour is 

used for decoration, or if it has some cognitive importance.
35. Informal balance contributes to a feeling of dynamism.
36. Imbalance and inconsistent use of colours, graphics, or 

typography, have been found to reduce learning. 

Information Theory for ID
The group “information disciplines” includes disciplines such as 

information architecture, information ethics, information literacy, information 
quality, information retrieval, information science, information systems, 
information technology, information theory, and social information. 

At present this theory includes, but is not limited to, the following four 
branches of knowledge: 1) information architecture, 2) information literacy, 
3) information science, and 4) information quality.

The information theory for ID contributes to information design with 
valuable facts, practices, principles, and theoretical approaches. Some 
examples of important concepts are: communication practices, data, databases, 
information access, information architecture, information competence, 

information ethics, information literacy, information materials, information 
needs, information quality, information retrieval, information science, 
information set, information, Internet, intranets, learning materials, library 
systems, online communities, quality, Sense-Making, social information, and 
websites.

Information Architecture
To some degree information architecture originates in library science. 

Information architecture involves the structural design of systems for 
organization of data to help people to find, navigate, and manage information in 
complex systems. This emerging discipline is focused on combining principles 
of architecture and design in order to support usability. Information architecture 
includes databases, Internet, intranets, library systems, online communities, 
and websites. Information architecture is the intersection of the information 
content, the context of use, and the intended users (Morville & Rosenfeld, 
2006; Wodtke, 2009). The organization structure is usually hierarchical, but 
can also have other structures (Rosenfeld & Morville, 1998). 

An information architect needs to break information down into chunks, 
and create appropriate indexes and other search systems (Wurman, 1997). Now 
there is already a growing network of specialists in information architecture. 

According to the information design principle information access the 
intended receivers must have easy access to facts and information when they 
need it, regardless of their geographic location (Pettersson, 2010). Information 
materials should be designed to fit in main systems for handling and storage. 
It is always an advantage for multinational organisations to use international 
standards, such as standard page sizes. Then it is easier to print documents in 
local offices. It is also important to consider aspects of information security.

Information Literacy
According to Senn Breivik and Jones (1993), modern society has 

reached the point where the traditional literacies sought by liberal education 
are insufficient (p. 26): “Higher education is being called upon to define and 
develop a new learning style that fosters within students the abilities needed 
to be information-literate.” Doyle (1994) defined information literacy as “the 
ability to access, evaluate, and use information from a variety of sources”. She 
created a list of characteristics of an information literate person. He or she has 
information competence, and recognizes the need for information, identifies 
potential sources of information, develops successful search strategies, 
evaluates and uses information in a qualified way, and rejects inaccurate and 
misleading information.
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The American Library Association (ALA, 1989) defined information 
literacy as follows (p. 1): “To be information-literate, a person must be able to 
recognize when information is needed and have the ability to locate, evaluate, 
and use effectively the needed information.” According to Malmelin (2010, p. 
133) information literacy is the ability to obtain information from the media 
and to judge its accuracy.

Doyle (1994) concluded that as American society has shifted from an 
economy based on capital goods (industrial) to an economy based on services 
(information), there has been a corresponding shift in what is expected from 
American education. Knowing how to ask the right questions may be the 
single most important step in learning. The process that is conducted in order 
to find answers to the right questions leads to the point at which information 
becomes knowledge. 

Information literacy is central to all successful learning and by extension to 
all successful living. All of us face an information-rich future in which change 
will be one of the few constants of our life experience. The ability to adapt 
and fulfil our individual potentials will require us to be life-long learners and 
independent decision-makers. 

Information literacy programs have already encouraged shifts in the roles 
of teachers and learners. In an information literate environment, students 
engage in active, self-directed learning activities, and teachers facilitate 
student’s engagement through a more adventurous style of instructional 
delivery (Hancock, 1993).

Information Science
Information science, or library and information science, is a broad 

and interdisciplinary area of research (Ma, 1999). It comprises the study of 
information in general, communication processes, information management, 
information needs, information policy, information seeking, information 
structure, information technology, information theory, information users, 
intellectual property, scholarly communications, and visual information. 
Information science also comprises the study of storage of information with 
sub-areas like classification, indexing, cataloguing, bibliographic and other 
databases. 

One special area is the study of meta-information, information about 
information. Meta-information can be abstracts, different classification 
systems, index tables, information about the author of a book, keywords, 
etc. Other important areas are seeking, retrieval, and dissemination of 
information, especially scientific and technical information. Information 
science also comprises various library information service activities. The main 

activities include administration, collections, circulation as well as scientific 
communication, use of information, and information resources management.

The task of an informatic, i.e., documentalist, is to collect and tabulate 
scientific information. This information is often sought in national as well 
as international databases. Vickery and Vickery (1987) pointed out that 
information is merchandise, however quite different from other kinds of 
commodities. They wrote (p. 27): “Information is a peculiar commodity. 
When transferred from source to recipient, or from seller to buyer, it remains 
available to both. Unlike the sale of a material product, information transfer 
does not give the recipient the right of exclusive use,”

Dervin (1999) argued for a Sense-Making approach in a proposed 
information design theory. The Sense-Making approach is a set of assumptions, 
a theoretic perspective, a methodological approach, a set of research methods, 
and a set of communication practices. The Sense-Making approach has been 
applied in a variety of contexts. It is a process by which people give meaning 
to experience. Sense-Making has been used at various levels of analysis in 
both qualitative and quantitative studies. Sense-Making, and also Sensemaking, 
has been studied since the 1970s in human–computer interaction (Russell 
et al., 1993), in information science (Dervin, 1992), and in organizational 
studies (Weick, 1995). The concept sensemaking is interdisciplinary and 
brings together insights from cognitive science, philosophy, and sociology. 
Sensemaking is seen as working concepts that makes it possible to investigate 
and improve the interaction between people and information technology.

According to Fidel (2012, p. 56) numerous researchers have borrowed their 
theories from other fields in order to build theories in library and information 
science (LIS), and studies of information behaviour. With respect to research 
in library and information science she concluded (p, 45): 

Since LIS has one foot in theory and another in practice (and a big 
gap between), an LIS researcher must be clear, for herself and others, 
where her contribution would lie–in research, practice, or in both—
in order to provide a meaningful contribution. This is particularly 
important in this field because it does not have the characteristics of 
traditional disciplines. Such disciplines already have their own schools 
of thought and research approaches associated with each. A researcher 
then needs only to identify the school to which he belongs, and his 
general goals and possible contributions become apparent. LIS, as a 
new field, has not yet developed stable research traditions; therefore, 
every research project has to define its purposes.

This is certainly also true for information design. In information design we 
constantly search for the most appropriate research methods.
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Sometimes information science, or information studies, excludes all 
connections with library science. Information studies is primarily concerned 
with the analysis, collection, classification, manipulation, storage, retrieval, 
movement, and dissemination of information (Stock & Stock, 2013).

Information Quality
High-quality information is correct, credible, relevant to the situation, and 

easy for the intended audience to access, interpret and understand. Securing 
quality is one of the administrative principles in information design (Pettersson, 
2010). According to this principle the content of the message is more important 
than its context, execution, and format. Good information material has a distinct 
structure, is relevant, legible and readable for the intended audience. Different 
information materials may have multiple functions and more than one objective 
all at the same time. Good information materials make everyday life easier for 
receivers who need the specific information and provide senders with a good 
economic return and good credibility. 

It is important to review the information material with respect to credibility, 
graphic design, structure, style, and terminology before technical production. 
One possibility is to invite users to evaluate the information material before the 
production. It is often useful to establish a system for control of the different 
versions of documents.

Training and use of “wrong” learning materials can result in a lower 
level of competence, greatly increase costs, and also severely delay projects 
(Pettersson, 2002). Dawson (2012) noted that poorly designed learning 
materials, procedures, and other operations documents are not acceptable in 
industries like aviation, healthcare, or the nuclear power industry. Documents 
must be correct. In the aviation industry 75% of accidents were attributed 
to human error, and 18% of these accidents were related to problems with 
maintenance (Smith, 2011).

Much of what most managers and technical professionals do every day 
is processing information. If information is poorly designed, they operate 
inefficiently and their organizations are not as effective as they might be 
(Horn, 1999, p. 116). One study showed that 60% of track related accidents 
in the Swedish railway system were directly related to maintenance failings. 
Procedures provided to maintenance personnel were either poorly written or 
containing incorrect information (Smith, 2011).

Contributions from Information Theory for ID
Here are some facts, hypotheses, and postulates based on the information 

theory for ID. 
37. A professional information designer has competence to transform 

complex, unorganised, unstructured collections of data into high-
quality information and present practical applications.

38. It is important to review the information material with respect 
to credibility, graphic design, structure, style, and terminology 
before technical production.

39. Information literacy is the ability to obtain information from the 
media and to judge its accuracy.

40. Accurate and complete information is the basis for intelligent 
decision-making.

41. When transferred from seller to buyer information remains 
available to both. 

42. Sense-Making is a process by which people give meaning to 
experience.

43. The content of the message is more important than its context, 
execution, and format.

44. Effective and efficient design of information reduces the costs 
in organizations.

45. Due to education in media literacy people are critical of media 
today.

Facilitating Theory
The group “cognitive disciplines” includes disciplines such as cognitive 

science, didactics, pedagogy, psychology, sociology and their subareas. 
Fleming and Levie (1978, 1993) provided about two hundred principles for 
instructional message design. Some of these principles, especially those related 
to the receiver’s attention, perception, and interpretation, are also important and 
valid for information design. Some aspects deal with individuals, and some with 
the societies in which we live. Facilitating attention, facilitating perception, 
facilitating processing, and facilitating memory are cognitive principles in 
information design (Pettersson, 2010). There is a close relationship between 
attention, perception, processing and memory. Simplicity in a message will 
result in easier and more effective perception, processing and memory of that 
message.

The opponent process theory and the tri-chromatic theory are two 
complementary theories of colour vision. The opponent process theory, or the 
Hering theory, states that the visual system interprets colour in an antagonistic 
way: red vs. green, blue vs. yellow, black vs. white. The tri-chromatic theory, 
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or Young–Helmholtz theory, states that the retina’s three types of cones are 
preferentially sensitive to blue, green, and red. These theories describe different 
stages in visual physiology.

There are numerous competing and complex theories of learning and of 
knowledge. There is an on-going debate, and there are many different views. 
Acquisition of knowledge involves complex cognitive processes, such as 
attention, perception and learning. These processes are influenced by our 
earlier experiences and our memories. Groups of brain cells are activated and 
associate to each other. Information is converted into experience and insight. 
Then experience and insight are converted into knowledge–and ultimately 
into wisdom. 

Some researchers are trying to develop a single comprehensive learning 
theory encompassing all the different kinds of learning. As far as I know no 
such attempt has yet been successful. More than fifty different learning theories 
have been described (Kearsley, 1999). However, so far there is no theory of 
learning that is widely accepted (Uljens, 1992).

According to Lövgren (2007) the foundation for knowledge is 
communication. Everything we can communicate with is a potential source 
for knowledge. As an alternative to the concepts “theoretical knowledge” 
and “practical knowledge” Lövgren (2007) defined two types of “knowledge 
worlds”: 1) abstract worlds of knowledge, and 2) concrete worlds of knowledge. 
An abstract world of knowledge, e.g. mathematics and theoretical philosophy, 
has an absolute existence. It is self-contextual and time independent – eternal. 
A concrete world of knowledge, e.g. aesthetics and biology, has a relative 
existence. It is always contextual in space and time. It is time dependent. Here 
knowledge must correspond to phenomena in the concrete world. We may see 
this knowledge as current interpretations.

The information designer needs to facilitate attention, perception, 
learning, and memory of the messages provided in layout, pictures, and texts 
in information materials. The intended audience must be able to notice the 
message, and then mentally process the data. It is important to have clear 
objectives. However, in information design actual learning is rarely required.

How we actually create meaning is an area where a lot of research is still 
needed. At present this theory includes, but is not limited to, the following 
twelve branches of knowledge: 1) attention theories, 2) perception theories, 3) 
figure and ground theory, 4) gestalt theories, 5) affordance theory, 6) schema 
theory, 7) constructivist learning theory, 8) action theory, 9) learning styles 
theory, 10) dual-coding theory, 11) design of teaching aids, and 12) cognitive 
theory of multimedia learning. We could probably add more cognitive theories 
to this list. 

The facilitating theory contributes to information design with valuable 
facts, practices, principles, and theoretical approaches. Some examples 
of important concepts are: action, actor, affordance, attention, clarity of 
communication, closure principle, cognitive principles, colour vision, 
combined messages, common fate principle, comprehensibility, constructivist 
learning, continuity principle, contrast principle, cue information theory, dual-
code memory model, facilitating attention, facilitating memory, facilitating 
perception, facilitating processing, figure/ground, generative learning theory, 
Gestalt principles, grouping principle, knowledge, learning, memory, mental 
schemata, opponent process theory, perceived affordance, perception system, 
perception,  pictorial superiority effect, proximity principle, schema theory, 
similarity principle, trichromatic theory, understanding, visual communication, 
visual perception, visual thinking, and wisdom.

Attention Theories
The literature on attention and perception is vast and it ranges from fine-

grained psycho-physiological work on pre-attentive processes to the more 
general study of the perception and interpretation of illustration, text, and 
speech. Among the thousands of stimuli in the external context we only feel, 
hear, see, smell, taste, or “pay attention to” one stimulus at a time. Attention 
is sudden, direct, and distinct. The sequential flow of attention to the parts of a 
message is determined by the sequence in which information is presented to us. 

Broadbent (1958) studied selectivity of attention and he proposed a filter 
theory. According to this theory we are not able to attend to more than one 
stimulus at a time. Broadbent suggested that while a large amount of sensory 
information can be absorbed at one time, a selective filter (the attention 
mechanism) reduces the input from one source while that from another source 
is being analysed by the brain. Here attention is a limited capacity channel that 
determines the serial processing of the perceptual system.

When we attend to something we select that information for further 
processing. Attention can be considered as the activation of groups of brain 
cells. In any given situation there are always far more stimuli than we can ever 
notice and transfer to the short-term memory. We have to select the data and 
the information we want to see or hear and we ignore the rest. Most stimuli 
remain unknown, unseen, and unheard of.

We can pay attention to the content of a message, to the execution of that 
message, to the context in which the message is presented, and to the actual 
format or medium that carries the message. All of these factors may influence 
our attention. 

The filter theory did not allow for the influence of long-term memory or 



Journal of Visual Literacy, Volume 33, Number 1 Pettersson - Information Design Theories

38 39

the meaning of the stimulus. However, subsequent experiments showed that the 
content of an unattended message may be perceived if it is relevant. Semantic 
characteristics of the stimulus affect attention. Deutsch and Deutsch (1963), 
and Norman (1967) suggested that we analyse all inputs but only attend to 
pertinent stimuli. 

Certain simple shapes or colours “pop out” from their surroundings (Ware, 
2000). This is called “pre-attentive processing.” Ware wrote (p. 163): “In 
essence, pre-attentive processing determines what visual objects are offered 
up to our attention.” The features that are pre-attentively processed can be 
organised into categories based on form, colour, motion, and spatial position. 

In information materials graphic form, pictures, sound, and words compete 
for our attention. Information materials must get attention, and maintain 
attention. In order to facilitate attention the information designer should use 
pictures that are interesting enough for the intended audience. It is a good idea 
to use different types of visuals, and provide pictures of the human figure, in 
particular pictures of the face.

For Stern and Robinson (1994) “selection” of sensory data is the first 
step of perception. However, “selection of data” may also be seen as a part 
of “attention.” 

Perception Theories 
The concept “perception” is a collective designation for the different 

processes in which an organism obtains information about the outside world. 
Perception is a fundamental characteristic of life. In order to continue living, 
every organism has to perceive its environment and the changes in this 
environment. We organize and analyze data that we have paid attention to. 
Colours, illustrations, images, lines, pictures, sounds, symbols, texts, and 
words should be integrated in such a way that they can be interpreted as a 
meaningful whole rather than a number of individual elements. Perception of 
two- or three-dimensional representations entails fast, holistic, parallel, and 
simultaneous processing (e.g. Gazzaniga, 1967; Sperry, 1973, 1982). 

New impressions are dependent on and interpreted against the background 
of our previous individual experience and learning. Experiences and 
assessments change over time and affect our way of associating. Messages 
that are contradictory often create more confusion than they provide help.

It may take only 2–3 seconds to recognize the content in an image (Paivio, 
1979; Postman, 1979), but 20–30 seconds to read a verbal description of the 
same image (Ekwall, 1977; Lawson 1968) and 60–90 seconds to read it aloud 
(Sinatra, 1986). In verbal and visual languages prior experience and context 
are very important to the perception of contents.

We do not “see” patches of colours and shades of brightness. We look for, 
recognize patterns, and combine them into something meaningful. We perceive 
things, like books, cats, dogs, flowers, houses, people, and trees. We rely on our 
experiences, thoughts, and values to interpret, understand, and create meaning 
from what we hear, taste, touch, see, and smell.

The perception system strives to obtain clarity. When the system arrives 
at clarity, then clarity serves as reinforcement, a reward. Thus an important 
principle for the designer is to improve clarity of any message (Fleming & 
Levie, 1978; Winn, 1993). The main goal in information design and instruction 
design should always be clarity of communication (Pettersson, 2013a). We 
should limit the content to what the intended audience needs, and emphasize 
what is most important. Pictures should be well worth reading for the intended 
audience.

Figure and Ground Theory 
Figure/ground perception is a fundamental aspect of field organization. 

The Danish psychologist and phenomenologist Edgar John Rubin presented 
his work on figure/ground perception 1915/1921 (Palmer, 1999). This was 
before Max Wertheimer presented his Gestalt laws in Germany.

We select some elements in a picture as the figure, the object of interest. 
The remaining parts constitute the ground on which the figure rests. This is 
one of the simplest, but very effective perceptual organizations. The visual 
system has a strong preference to ascribe the contour to just one of its border 
regions and to perceive the other side as part of a surface extending behind 
it (Palmer, 1999). 

We perceive the figure as being in front of the ground, and the ground as 
being behind the figure. We might be tempted to view figure and ground as a 
relationship between just two levels (Schriver, 1997, p. 307). However, what 
serves as the ground in one relationship can serve as the figure in another 
relationship. The figure/ground organization is affected and influenced by 
several factors, such as: context, contrast, meaningfulness, motion, orientation, 
parallelism, size, and symmetry. 

The context in which a visual message, the actual content, is presented 
is important for the way the message is perceived. When certain elements are 
in motion and others are stationary, the moving elements will be perceived 
as figure elements, and stationary ones will be perceived as ground elements 
(Lidwell et al., 2010, p. 50). For example, the context may consist of music, 
other visuals, sound effects, speech, and often the context is printed text. When 
we view a film or a television programme our attention is on either the image or 
on the sound. Image and sound cannot be the “figure” at the same time. This is 
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even more obvious when we look at a multi-image slide and film presentation. 
As soon as the film starts, our attention is directed towards the movement in 
the film, away from the surrounding stills. The surrounding stills become the 
ground. It is impossible for viewers not to be influenced by this movement. 

Sometimes it may be hard to distinguish between figure and ground. Then 
some structures will be perceived as reversible. Reality and what we see at 
any given moment will always be separated and different. We will perceive 
different things at different occasions, both with respect to reality and with 
respect to pictures. In some cases figure–ground articulation has apparently 
been based on experience (Peterson & Skow-Grant, 2003).

Miller (2007, p. 11) noted that the animal kingdom is filled with creatures 
whose colours and patterns help conceal and protect them. The birth of 
modern military camouflage was a direct consequence of the invention of the 
aeroplane (Newark, 2007). Members of staff painted bold disruptive patterns on 
aircrafts, guns, and tanks. In animal camouflage as well as military camouflage 
objects are perceptually subdivided. Their parts are grouped with parts of the 
surrounding environment.

Gestalt Theories
Early in the 20th century the three psychologists Max Wertheimer 

(1880–1943), Kurt Koffka (1886–1941) and Wolfgang Köhler (1887–1967) 
collaborated on the founding of a new holistic attitude toward psychology 
called Gestalt psychology, or Gestalt theory. Wertheimer started his research 
on the gestalt principles of perceptual grouping already in 1910, but he did 
not formally publish anything about of his work before 1923 (King, 2005).

The essential thesis in Gestalt psychology is that in perception the whole 
is different from the sum of its parts (Koffka, 1935; Köhler, 1929; Palmer, 
1999; Wertheimer, 1923). There are many Gestalt principles. Each principle 
is supposed to function, as long as all other things are constant. Sometimes 
two or even more principles apply to the same grouping of elements. When 
the principles agree the effect is stronger. When the principles disagree the 
effect is weaker, and one of them will take over. The observations on which 
the “Gestalt theory” is based form a basic part of the graphic designer’s craft 
knowledge (Waller, 1987).

The following Gestalt principles provide most opportunities for designers: 
Closure principle, common fate principle, continuity principle, contrast 
principle, good form principle, grouping principle, objective set principle, 
proximity principle, and similarity principle.

The closure principle is based on our tendency to perceive complete 
figures. When a figure, letter, picture, shape, or symbol is incomplete, and 

parts of its border are missing, our minds will automatically fill in the missing 
parts and “close” the outline of the structure.

The common fate principle is based on our tendency to perceive objects 
that move together in the same direction as collective entities. We group lines 
that seem to be moving in the same direction. This phenomenon is common 
in diagrams and in graphs. 

The continuity principle is based on our tendency to perceive a slow and 
gradual change in a stimulus as one single stimulus. We group elements that 
are aligned into perceptual wholes. 

It is easier to perceive a smooth continuation of a line than an abrupt shift 
of direction.

The contrast principle is based on our tendency to array impressions 
that form natural opposites in groups, and reinforcing one another. A certain 
line seems to be long when it is compared with a shorter line, but it seems to 
be short when it is compared with a longer line.

The good form principle is based on our tendency to perceptually group 
elements together if they form a pattern that is orderly, regular, and simple. We 
eliminate complexity and unfamiliarity. When we see a set of elements that can 
be interpreted in different ways we interpret the elements in the simplest way.

The grouping principle is based on our tendency to perceive small 
elements that are arranged in groups as larger forms. Presence of a boundary 
is not required for the perception of form or shape. This is similar to “closure.”

The objective set principle is based on our tendency perceive some 
phenomena more strongly than others. We perceive two lines that almost form 
a right angle as a right angle. Once we see perceptual units as a stable group, 
perception will try to retain this group. 

The proximity principle is based on our tendency to perceptually group 
events, objects, and units on the basis of their proximity to one another. They 
“belong together” and they are processed together. The need to process large 
numbers of small stimuli is reduced, and perception is faster.

The similarity principle is based on our tendency to perceive and group 
our impressions on the basis of their similarity. Events, objects, and units that 
look alike, and share similar characteristics and properties belong together. It 
can be qualities like brightness, colour, darkness, orientation, pattern, shape, 
size, texture, value, or other qualities.

Affordance Theories
According to Gibson (1977, 1979) we perceive the word both in terms 

of shapes and spatial relations of objects, as well as possibilities for action. 
Clues and stimuli in objects, as well as qualities of our environment, may 
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potentially generate different actions in a direct and immediate way without 
any sensory processing. Thus perception can directly result in an action. The 
action is always within the physical capabilities of the actor. The actor can 
be a person, and also an animal. Gibson called this affordance in his theory of 
affordances. [Chemero (2003) discussed several theories of animal affordances. 
In his view animal affordances are relations between the abilities of animals 
and the features of their environments.]

Norman (1988a, 1988b) borrowed the term affordance from cognitive 
psychology and he applied it to the design of physical as well as virtual 
environments and products. Norman made the concept dependent not only 
on the physical capabilities of an actor, but also dependent on the actor’s 
own beliefs, experiences, goals, plans, and values. The designer of virtual 
environments and virtual products cares about perceived affordances, whether 
the user perceives that some action actually is possible or not. In product 
design, where one deals with real, physical objects, there can be both real and 
perceived affordances.

Some familiar everyday examples of affordance include our natural 
understanding that buttons are for pushing, cords and handles are for pulling, 
cylinders are for rolling, knobs are for turning, and switches are for flipping. 
All these designed objects invite us to act in the intended way. Here action 
and perception are linked together through real-world objects that provide 
action possibilities.

The concept affordance has rapidly spread within the fields of human–
machine interaction, and interaction design. In graphical, screen-based 
interfaces, all that the designer has available is control over perceived 
affordances. In effect Norman’s affordances “suggest” how may interact with 
an object. 

Day and Lloyd (2007) argued that concepts derived from affordance 
theories are highly useful in understanding the role of online technologies in 
learning. They suggested that the value of this approach is maximised when 
the focus is moved away from the inherent properties of the technologies 
to the opportunities for learning provided by the total context in which the 
technologies are embedded.

Dalgarno and Lee (2010) explored the potential learning benefits of 3-D 
virtual learning environments. They identified a series of learning affordances 
of such environments. These affordances include the facilitation of tasks that 
lead to enhanced spatial knowledge representation, greater opportunities 
for experiential learning, increased motivation/engagement, improved 
contextualisation of learning and richer/more effective collaborative learning 
as compared to tasks made possible by 2-D alternatives.

Waller (2011b) discussed affordance qualities in documents and graphic 
design. In graphic design affordance may be checklists that afford the correct 
returning of key documents, contact information that affords the use of the right 
channels for customer queries, and print summaries that encourage previewing 
of key contents. In a document we tend to see significance in the way things 
are aligned, and in their relative prominence.

Today affordance theory has practical implications in a variety of fields 
such as: artificial intelligence, cognitive psychology, design, distributed 
cognition, environmental psychology, ergonomics, gaming design, graphic 
design, human-computer interaction, industrial design, information design, 
interaction design, instructional design, intelligent learning environments, 
learning technologies, perceptual psychology, robot technology, science, 
technology, user-centred design, and visualization. 

Schema Theory
The British psychologist Frederic Bartlett (1932) used schemata (or 

schemas) as a basic concept when he developed his learning theory. Barlett 
suggested that a network of abstract mental structures form our understanding 
of the world. In Piaget’s theory of development, children adopt a series 
of schemata to understand the world. A schema is a unit of understanding 
stored and organized in the long-term memory. A schema contains general 
expectations and knowledge about events, people, places, and social roles 
(Rumelhart, 1981; Sinatra, 1986). In cognitive science and psychology, a 
schema describes an organized pattern of behaviour or thought. A schema is a 
cognitive framework or concept that helps organize categories of information 
and the relationships among them. We use genres, prototypes and our mental 
schemata in communication (Bondebjerg, 1994; Höijer, 1992a, 1992b).

Schema theory describes how knowledge is acquired, processed and 
organized. The focus is on how we assign meaning to things through social 
experience (Davis, 2012, p. 80). We use schemata to organize current 
knowledge and provide a framework for future understanding. We are 
more likely to notice things that fit into our already existing schemata. Our 
schemata are constantly refreshed and restructured through new knowledge, 
while additional connections among related schemata are made. We build 
new concepts on the foundation of older ones. However, schemata can also 
contribute to stereotypes and make it difficult to retain new information that 
does not conform to our established ideas about the world.

The schemata that we use when we read influence our deeper understanding 
of the content in the text Gunnarsson (1982). The reading procedure is of 
great importance to our capacity for understanding. In “normal reading,” we 
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direct our attention towards how we shall interpret the meaning of a sentence. 
Studying the syntax becomes subordinate to orienting our thoughts amid the 
semantic and pragmatic relationships that form the text’s warp and woof. When 
we read long continuous texts, we process separate sentences with an eye to 
their integration into the material’s entirety. This takes place gradually, with 
the text that we have already read providing the framework. The connection 
makes sense of the text.

Learning from reading text is affected in the same way as comprehension. 
What we can recall is typically related to how well we understood it in the 
first place. Rouet et al. (1995) noted that although a large number of studies 
have been devoted to the cognitive processing of single text passages, far 
less is known about the comprehension process in using multiple documents 
for learning. In two studies they found that 11th grade students’ knowledge 
increased after reading multiple history documents on the same subject.

Constructivist Learning Theory
One way of viewing memory functions is based on information processing 

in steps (Atkinson & Shiffrin, 1968). This is the “information processing 
theory.” The first of these steps is the sensory memory, or the immediate 
memory, which carries out the storage of stimulus information at the peripheral 
level. After being processed in the sensory memory, some information is passed 
on to the short-term memory (STM), also called operative memory, and working 
memory. The third step is the long-term memory (LTM).

Reality is in the mind of the learner. The basis of the constructivist learning 
theory is an active individual, an active learner. According to Jonassen (1991, 
p. 10) each individual creates meaning from his or her own experiences. Ertmer 
and Newby, (1993, p. 66) put it this way: 

As one moves along the behaviourist – cognitivist – constructivist 
continuum, the focus of instruction shifts from teaching to learning, 
from the passive transfer of facts and routines to the active application 
of ideas to problems.
The information age and the technological capabilities have caused us 

to design new instructional approaches (Duffy & Jonassen, 1992). Media 
producers construct their messages. Media show us different versions of reality. 

Facilitating mental processing is one of the cognitive principles in 
information design (Pettersson, 2010). There is no direct correspondence 
between groups of letters, words, sentences, paragraphs, texts, and reality. 
Understanding the concepts that words represent in various specialist areas 
and sub-cultures may be difficult or even impossible for all non-specialists. 

Thus the information designer needs to know the audience. In general one can 
state that information should be as simple, clear, and unambiguous as possible.

Action Theory
Based upon a “theory of action” Argyris (1976), and Argyris and Schön 

(1974, 1978), discussed an action theory, also called double loop learning 
theory. Here, the focus is on solving problems that are complex and badly 
structured. It is necessary to change underlying values and assumptions. An 
important aspect is the distinction between what individuals think and what 
individuals actually do. Double loop learning is a theory of personal change that 
is oriented towards professional education, especially related to leadership in 
organizations. In double loop learning, assumptions underlying current views 
are questioned and hypotheses about behaviour are tested publically. The end 
result of double loop learning should be increased effectiveness in decision-
making and better acceptance of failures and mistakes.

Swieringa and Wierdsma (1992) developed the collective loop learning 
theory. Collective learning means organisational changes. At the level of 
single loop learning this applies to changes in the rules, the agreements on 
how we collaborate, what we must do or what we are allowed to do within the 
present system. This may only result in a number of minor improvements. With 
double-loop-learning people bring the shared insights forming the basis of the 
rules into play. Now people will learn new principles. This means opinions, 
reasoning, and theories. The double loop learning may result in renewal of 
the processes or renewal of the structures in the organisation. The triple loop 
learning theory applies to changes in the communally shared principles on 
which the organisation is based. It represents collective learning at the level 
of courage and will, and it results in development and major changes of the 
behaviour of the organisation.

Learning Styles Theory
Numerous scientists have discussed “learning styles.” A learning style 

refers to preferences concerning our environment, like design of the room, 
light, moisture, sound, and temperature, as well as our emotions, physiological, 
psychological, sociological, and situation. Learning styles are affective, 
cognitive, and physiological traits that serve as relatively stable indicators of 
how learners perceive, interact with, and respond to the learning environment.

Learning styles are often defined as “… characteristic cognitive, affective, 
and physiological behaviours that serve as relatively stable indicators of how 
learners perceive, interact with, and respond to the learning environment” (Ladd 
& Ruby, 1999, p. 363) or as “personal qualities that influence a student’s ability 
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to acquire information, to interact with peers and the teacher, and otherwise 
to participate in learning experiences” (Grasha, 1996, p. 41). Incorporating 
learning styles in education can facilitate learning for students (Babbage et 
al., 1999; Kazu, 2009).

Gardner (1983) found that we each have at least seven different types 
of intelligence. Two of these types, 1) linguistic intelligence and 2) logical-
mathematical intelligence, are very highly valued in traditional education. 
The other five intelligences are called 3) interpersonal intelligence, or social 
intelligence, 4) intrapersonal intelligence, or introspective intelligence, 5) 
kinaesthetic intelligence, or physical intelligence, 6) musical intelligence, and 
7) spatial, or visual intelligence. 

People with visual intelligence create mental images, use metaphors, 
and have a sense of gestalt. They like to engage in drawing, painting, and 
sculpting. These people can easily read maps, charts, and diagrams. This is 
the kind of ability used by architects, chess players, naturalists, navigators, 
painters, pilots, and sculptors.

There are, however, many opinions with respect to learning styles (Coffield 
et al., 2004). Some argue that there is a lack of evidence to support the view 
that matching teaching and learning styles is educationally significant (Geake, 
2008).

Dual-coding Theory
The dual-code memory model, or the dual coding theory, proposes that 

rather than just one sensory memory, one short-term memory, and long-term 
memory, as might be implied in information processing theory, there are 
actually separate memory systems for different types of information. We 
have a verbal system for processing and storing linguistic information and 
a separate non-verbal system for spatial information and mental imagery 
(Paivio, 1971, 1978, 1990). These systems can function independently, but 
are also interconnected. According to Winn (1993) it is generally agreed that 
information presented in pictures is encoded twice, once as a picture and once 
as a verbal label that names the picture. Information can be retrieved either 
from the pictorial or from the verbal memory (Paivio, 1971, 1983; Kulhavy, 
Lee, & Caterino, 1985; Schwartz, 1988).

Mayer (1993) and Moreno, and Mayer (2000) have been interested in 
how verbal and visual memories interact. They focus on facilitating memory. 
Memory is greater when a verbal and a visual code are activated at the same 
time, rather than only one of them. The image is centrally important in 
facilitating long-term retention, at least for adults (Paivio, 1983, 1986, 1991). 
It is also known that our memory for pictures is superior to our memory for 

words (Adams & Chambers 1962; Haber & Myers, 1982). This is called the 
pictorial superiority effect (Paivio, 1983; Branch & Bloom, 1995). Careful 
integration of words and pictures engage people more effectively than words 
or pictures alone (Sadoski & Paivio, 2001).

Accoding to Klatzky (1980) dual-code theorists have accepted the idea 
that mental images are not exact copies of external pictures. Instead mental 
images contain information that was encoded after perceptual analysis and 
pattern recognition. In accordance with Anderson (1978) images are organized 
into sub-pictures at the time of perception. Paivio (1986) further explained 
that mental representations have their developmental beginnings in perceptual, 
motor, and affective experience and are able to retain these characteristics when 
being encoded so that the structures and the processes are modality specific.

Design of Teaching Aids 
Professor Andreas Vesalius (1514–1564) is an early example of a person 

engaged in advanced and skilled graphic presentation. He revolutionized the 
study of biology and the practice of medicine by his careful verbal and visual 
descriptions of the anatomy of the human body. He systematically built up a 
considerable knowledge of the anatomy of the human male body and he wrote 
the first comprehensive textbook of human anatomy, De humani corporis 
fabrica libri septem (On the Fabric of the Human Body in Seven Volumes). 

On the basis of Vesalius’ own drawings Johann Stephan van Calcar 
(1499–1546 or 1550) and other students in Titian’s Venetian workshop, drew 
artistically masterful anatomical illustrations (Lindberg 1997, p. 113). In Basel 
Vesalius and the humanist printer Johannes Oporinus (1507–1568) worked 
together with layout, typography, and quality control. Oporinus printed the 
Fabrica in 1543 in a deluxe folio format (17 5/8” × 11 3/8”; approximately 43 
x 28 cm).  The Fabrica consisted of 663 pages and 83 plates containing 430 
illustrations. The 300 woodcuts in the book were probably based on illustrations 
made by Johann Stephan van Calcar and other artists in the studio of Titian. 
Some illustrations were printed with engraved copper plates (Hassner, 1977 
p. 32). This book fulfilled an important role as a reference tool in medical 
science for two centuries.

Iohannes Amos Comenius (1592–1670) was the first person to really show 
to a broader audience how visuals and words could interplay in an active way. 
Comenius formulated a general theory of education (Heinich, Molenda, & 
Rusell, 1982, p. 73–75). Didactica Magna (Great Didactic) is a large treatise 
on education. It was first published 1627 in Czech. It was later extended and 
translated in Latin. This version was published in 1657 with the title Opera 
Didactica Omnia. The book contained his educational goals, philosophy and 
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principles. This philosophy presented the goal of education as the development 
of universal knowledge among all people of all social classes in all nations, 
including women and children.

To facilitate learning, teachers should use pictures showing other events 
than those children have in their immediate vicinity, and therefore can easily 
observe themselves. Comenius’ illustrated textbook, Orbis Sensualium Pictus 
(The Visible World in Pictures), was first published in 1658. This book may 
be the most renowned and most widely circulated of school textbooks. Here 
Comenius presented information on the world and on mankind in closely related 
pictures and words. Through 150 illustrated chapters the book was designed 
to teach the pupil Latin with the help of short, but memorable sentences. This 
book was widely used in both Europe and the USA for some 200 years. 

Underlying Comenius’s use of visuals was a theory of perception based 
on the idea that we learn through our senses and that this learning “imprints” a 
mental image that leads to understanding (Heinich, Molenda, & Rusell, 1982, p. 
74). Real objects are preferable, but visuals may be used as substitutes for them. 

Comenius’ conclusion, that nonverbal communication between parent 
and child both precedes and forms the basis of later language acquisition and 
development, is still considered a sound tenet of the theory of visual language 
(Heinich, Molenda, & Rusell, 1982; Reynolds-Myers, 1985; Sinatra, 1986; 
Moriarty, 1994). Moriarty noted that (p. 15): “Child development scholars 
would agree that visual communication skills are not secondary, derivative, 
impure or peripheral and, in fact, develop earlier than verbal skills in children.” 
Comenius was a pioneer in information design.

When Adams and Chambers (1962) simultaneously presented auditory 
and visual stimuli results revealed a net superiority of bi-sensory over uni-
sensory responding when stimulus events were certain. Information that is 
shared between sensory channels will facilitate learning. Cues that occur 
simultaneously in auditory and visual channels are likely to be better recalled 
from memory than those cues presented in one channel only. 

Levie and Lentz (1982) found that conveying information through both 
verbal and visual languages makes it possible for learners to alternate between 
functionally independent, though interconnected, and complementary cognitive 
processing systems.

Mayer et al. (1995) built a theory of meaningful learning from components 
of the generative learning theory (Wittrock, 1974, 1989) and the dual coding 
theory (Clark & Paivio, 1991; Paivio, 1971, 1978, 1983, 1986, 1991). In this 
“generative theory of textbook design” learning is viewed as a constructive 
process.

In three experiments Mayer et al. (1995) compared college students’ 

solutions on transfer problems after reading science texts with illustrations 
adjacent to corresponding text and including annotations, and illustrations 
separated from text without annotations.  The experiments showed that learners 
select verbal and visual information and build cognitive connections from 
different pieces of knowledge.  Information is moved from sensory memory 
to short-term memory. Selected bits of information are stored in a “text 
base,” and in an “image base” respectively. Then learners build connections 
between verbal and visual representations. This is best done when the text 
and the illustrations are actively held in memory at the same time. This can 
happen when text and illustrations are presented in close connection on the 
same page, or when learners have sufficient experience to generate their own 
mental images as they read the text.

Mayer et al. (1995) interpreted the results in light of the generative theory 
of multimedia learning. This theory posits that meaningful learning requires 
constructing connections between visual and verbal representations of a system.

Cognitive Theory of Multimedia Learning
Multimedia explanations allow students to work easily with verbal and 

non-verbal representations of complex systems. Based on the dual coding 
theory, the cognitive load theory, and the constructivist learning theory (Mayer, 
1997) proposed a cognitive theory of multimedia learning, and argued that 
active learning occurs when a learner engages three cognitive processes: 1) 
selecting relevant words for verbal processing, 2) selecting relevant images 
for visual processing, and 3) organizing words into a coherent verbal model 
and organizing images into a coherent visual model, integrating corresponding 
components of the verbal and visual models. Moreno and Mayer (2000) 
presented six instructional design principles for this theory. 

• Split-attention principle: “Students learn better when the 
instructional material does not require them to split their attention 
between multiple sources of mutually referring information.” 

• Modality principle: “Students learn better when the verbal 
information is presented auditorily as speech than visually as 
on-screen text both for concurrent and sequential presentations.”

• Redundancy principle: “Students learn better from animation 
and narration than from animation, narration, and text if the 
visual information is presented simultaneously to the verbal 
information.”

• Spatial contiguity principle: “Students learn better when on-
screen text and visual materials are physically integrated rather 
than separated.”
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• Temporal contiguity principle: “Students learn better when 
verbal and visual materials are temporally synchronized rather 
than separated in time.”

• Coherence principle: “Students learn better when extraneous 
material is excluded rather than included in multimedia 
explanations.”

Moreno and Mayer (2000) concluded that presenting a verbal explanation 
of how a system works with an animation does not insure that students will 
understand the explanation unless research-based principles are applied to 
the design. Multimedia presentations should not contain too much extraneous 
information in the form of sounds or words. 

However, according to Koumi (2013, p. 102) the cognitive theory of 
multimedia learning with its six principles exemplify the mismatch between the 
research literature and the concerns of practitioners who are actually producing 
multimedia packages. The principles are too all embracing. For example the 
split-attention effect leads to the either/or recommendation that audio text is 
always superior to screen text. 

Acccording to Koumi (2013, p. 89): “UK Open University multimedia 
packages are typically produced over several script conferences by a team of 
experienced teachers who know their target audience well.” Over time such a 
team develops a tacit, intuitive design model. In his article Koumi: “seeks to 
pull together these tacit design models and make them explicit.” He offered 
forty detailed, usable micro-level, design guidelines for design of pedagogic 
harmony between spoken commentary (oral text), visual texts (text displayed 
on the screen), and images in multimedia packages.

Contributions from Facilitating Theory
Here are some facts, hypotheses, and postulates based on the facilitating 

theory. 
46. We are not able to attend to more than one stimulus at a time.
47. Graphic form, pictures, sound, and words compete for our 

attention.
48. Information materials must get attention, and constantly redraw 

the attention in order to hold the interest of the viewers alive.
49. A presentation may hold the viewer’s attention when the rhythm, 

layout, and pace are not predictable and too boring.
50. Texts with good typography will be noticed in a positive way.
51. Headings with bold and bright colours will get attention. 
52. Pictures of the human figure, in particular pictures of the face, 

get attention.

53. Perception entails fast, holistic, parallel, and simultaneous 
processing.

54. The main goal in information design is clarity of communication.
55. The closure principle is based on our tendency to perceive 

complete figures. 
56. The common fate principle is based on our tendency to perceive 

objects that move together in the same direction as collective 
entities. 

57. The continuity principle is based on our tendency to perceive a 
slow and gradual change in a stimulus as one stimulus. 

58. The contrast principle is based on our tendency to array 
impressions that form natural opposites in groups, and reinforcing 
one another. 

59. The good form principle is based on our tendency to perceptually 
group elements together if they form a pattern that is orderly, 
regular, and simple.

60. The grouping principle is based on our tendency to perceive small 
elements that are arranged in groups as larger forms. 

61. The objective set principle is based on our tendency perceive 
some phenomena more strongly than others.

62. The proximity principle is based on our tendency to perceptually 
group events, objects, and units on the basis of their proximity 
to one another. 

63. The similarity principle is based on our tendency to perceive and 
group our impressions on the basis of their similarity. 

64. New information is mentally integrated into an existing body 
of knowledge.

65. Usually receivers are capable of interpreting far more content in 
a given picture than the designer had in mind.

66. The interplay between text, visuals, and graphic form needs to 
be studied and tested thoroughly before optimal combinations 
can be found.

67. Contradictory messages often create more confusion than they 
provide help.

68. Words, such as “click here,” can to describe desired actions in 
screen design.

69. In graphical design of screen displays, physical affordances play 
only a minor role, so other principles must be invoked.

70. Metaphors can aid screen design.
71. Designers need to help students to construct their own meaning 

instead of structuring it for them.
72. The information designer needs to know the audience.
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73. Pictures must always be explained in information and learning 
materials. 

74. Close coordination between audio and video improves memory 
and understanding.

75. Our memory for pictures is superior to our memory for words.
76. Illustrations should always be presented in close connection to 

the discussion in the text.
77. Multimedia presentations should not contain too much extraneous 

information in the form of sounds or words.
78. There is a difference between what individuals think and what they do.

Communication Theory for ID
The University of Twente offers the students of communication studies 

overviews of 48 communication theories. A “communication theory” is an 
attempt to explain how and why humans communicate with each other. A large 
number of communication theories have originated from different disciplines, 
including biology, philosophy, and psychology. Many communication theories 
are trying to explain exactly how one individual is able to communicate a 
specific message and meaning to another individual, and how these individuals 
can understand each other. Other theories may focus on the broad cultural 
effects of communication, and their historical and ritual significances. The 
specific purpose of communication is important to a given communication 
theory. 

According to Wurman et al. (2001, p. 199): “Every successful 
communication is really an instruction in disguise–from love letters to company 
brochures. ... Only teachers and trainers think of themselves as instructors, yet 
we are all instructors every time we communicate. And, the more we think of 
communicating as instructing versus informing, the more satisfaction we’re 
likely to find in the process.”

The group “communication disciplines” includes disciplines such as 
advertising, audio-visual instruction, communication theory, cultivation, 
cultural studies, educational technology, gender studies, human computer 
interaction, instructional technology, journalism, mass-communication, media 
and communication, media literacy, media studies, persuasion design, planned 
communication, and television, and video production. 

At present this theory includes, but is not limited to, the following six 
branches of knowledge: 1) cultivation, 2) cultural studies, 3) gender studies, 
4) human computer interaction, 5) media literacy, and 6) audience reception 
theory.

The communication theory for ID contributes to information design 

with valuable facts, practices, principles, and theoretical approaches. Some 
examples of important concepts are: advertising, communication technologies, 
computer-based training environments, educational technology, gender studies, 
graphical user interfaces, human factors engineering, information technologies, 
instructional technology, interaction design, interface design, media literacy, 
popular culture, propaganda, social demands, social information processing 
theory, successful communication, television production, user-unfriendly 
training environments, and video production.

Cultivation 
Historically, many families lived in rather close, tight, and sheltered 

societies. Parents and other family members had a huge influence on children 
and their social environments. In many cases also religion played a major role 
in shaping the symbolic environments. 

A large number of authors have cited Lasswell’s famous questions (1948, 
p. 37): “Who says what in which channel to whom with what effect?” Here, 
Laswell assumed a one-way communication, from one sender to one receiver. 
However, the one-way communications model was based on a mathematical 
theory presented in the 1940s by the American mathematician Claude E. 
Shannon. This model (previously called information theory) comprised 
quantitative measurement of transmitted data, especially in telecommunications 
systems. It had nothing to do with human communication, but it influenced 
the discussions and opinions. During the 1940s, 1950s and 1960s researchers 
in “mass-communication” believed that audiences accepted all kinds of media 
messages as “true statements,” and newspapers, radio, and television were seen 
as very powerful (Buckingham, 2003). In mass-communication receivers were 
seen as anonymous, passive and uncritical to the messages.

Today children are often repeatedly exposed to massive advertising and 
other media messages in different media. Advertising is based on sound, text, 
and imagery that have replaced many of our old forms of communication 
(Green, 2000). In the early 1970’s, the daily number of ads targeted at the 
average American was 560. By 1999, this number jumped to 3,000 ads a day. 
This adds up to more than one million ads per year.

No doubt we are all influenced by advertisements. According to Piette & 
Giroux (998) media have an indirect influence on us, and media tell us what to 
do and what to think about. Gerbner et al. (1994) argued that years of exposure 
to advertising messages would influence children’s symbolic environments. 

According to Saunders (1999, p. 7) advertising of today is the world’s 
most powerful industry. In fact, advertising is more powerful now than it 
has previously been at any time in history. Images often surpass words in 
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communicating ideas, and the advertising business spends a lot of money and 
resources on image production (Anderson & Milbrandt, 2005).

Whether we are aware of it or not, visual culture is found in every arena 
of public and private life (Lefler, 2014). It is in our neighbourhoods, our places 
of work, our forms of entertainment, and our schools. It is reflected in artefacts 
and performances of all kinds, as well as emerging technologies. Visual 
culture encompasses all of the visual arts, as well as aspects of the performing 
arts, videos, television, computer graphics, toys, billboards, comics, fashion, 
landscape design, packaging, malls, automobiles and any other man-made 
visual influences on our lives.

Lefler (2014) discussed the impact of advertising in our modern visual 
culture. Advertising is a pedagogy that teaches individuals what they need, 
what they should desire, and what they should think and do to be happy, 
patriotic, and successful.

Cultural Studies 
The discipline “cultural studies” has a critical, humanistic orientation, 

with a focus on popular culture (McQuail, 2000). Media influences active and 
heterogeneous audiences, and people will interpret messages in different ways 
(Hall, 1997). The audience is active and goal directed, and media compete with 
other sources of satisfaction (Katz, Blumler & Gurevitch, 1973). 

In general media are supposed to generate profits, often through 
advertising. It is not always clear if messages are meant to be informative or 
persuasive. Media messages are not neutral (Considine & Haley, 1999). Power 
over media is a dominant cultural concept of mass communication.

Today, cultural meanings reside in images that were once thought simply to 
illustrate more culturally charged text (Davis, 2012, p. 53). We read significance 
in the choice of style and means of production, attributing subject-matter-
independent meaning to both.

The advent of the Internet has allowed people to be in contact with others 
whom they would not have met otherwise. Members of virtual teams who meet 
online can develop relationships just as close as those formed face-t0-face. 

The social information processing theory (SIPT) examines the nature 
of relationships in online environments, and proposes that given time and 
opportunity to interact, individuals can form significant relationships (Olaniran, 
Rodrigues & Williams, 2012). People will develop strategies for overcoming 
the apparent lack of nonverbal cues typically found in Internet-based 
communication. In face-to-face interactions, people intuitively make judgments 
about one another through nonverbal cues, such as body language, clothing, 
personal appearance, and tone of voice. The social information processing 

theory contrasts other models that suggest computer-mediated communication 
leads to de-personalization. Cultural factors are important components of any 
computer-mediated communication interaction.

Gender Studies
“Gender studies” is an inter-disciplinary and multi-disciplinary field of 

study with influences from many areas. The term “gender” generally refers to 
the cultural and social constructions of femininity and masculinity, and not to 
the biological state of being female or male (de Beauvoir, 1949, 1989). Gender 
studies emerged from the work by feminists, and in sociology in the 1950s. 
Gender is also an important area of study within many disciplines, such as 
anthropology, archaeology, art history, cinema, drama, feminism, film theory, 
history, human development, language, law, literary theory, media studies, 
medicine, political science, psychology, psychoanalysis, and sociology. In 
some areas gender studies are seen as a practice. In other areas representations 
of gender are examined from a theoretical perspective. 

Old traditions may be hard to change. In the 1970s and 1980s many 
researchers showed that media provided clear messages about specific gender 
roles (Beckius, 1987; Benckert & Staberg, 1988; Hilmo, 1983; Taylor, 1979; 
Watford, 1983). This is in fact often still the case (Bollinger, 2004; Hunter and 
Chick, 2005; Odén, 2005; Sosa and Kong, 2006). Contents in basic textbooks 
in the United States still show traditional gender roles and gender stereotyping 
regardless of the major changes that have appeared in public opinion. This 
may also be true for other countries. Men and male activities are visible also 
in archaeology, while prehistory women remain invisible (Arwill-Nordbladh, 
2001). The archaeological knowledge is “gender-marked.”

Human Computer Interaction
Human computer interaction (HCI) is an area of research and practice that 

emerged in the early 1980s, initially as a specialty area in computer science 
embracing cognitive science and human factors engineering. It comprises 
research on the design of computer systems that support people so they can 
carry out their activities and tasks productively and safely. HCI has enriched 
every theory it has appropriated. These theories form three groups: 1) theories 
that view human-computer interaction as information processing, 2) theories 
that view interaction as the initiative of agents pursuing projects, and 3) 
theories that view interaction as socially and materially embedded in rich 
contexts (Carroll, 2013).

All graphical user interfaces (GUI’s) are communication systems (Mullet 
and Sano, 1995). A GUI is the form of communication between users and 
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computers that facilitates interaction (Mok, 1997). An interface is the visible 
piece of a system that a user sees or hears or touches (Head, 2000). 

User-friendly computer-based training environments (CBT) are a 
challenging and critically important task for the designer (Lohr, 1999). User-
friendly training environments help learners gain and maintain confidence in 
their ability to perform in the environment, with minimal confusion. User-
unfriendly training environments do the opposite, leaving learners confuse, 
lost, frustrated, and lacking confidence in their ability to perform satisfactorily 
(Flagg, 1990). In many ways human computer interaction has similarities with 
interaction design and interface design. 

Fidel (2012, p. 17) discusses the general theme of human information 
interaction (HII). It is the area of study that investigates how humans interact 
with information. HII is a multi-disciplinary area, with “fuzzy boundaries” to 
the various fields.

Media Literacy 
In the middle of the twentieth century researchers believed that receivers 

accepted all kinds of messages as “true statements.” Many researchers saw a 
direct link between the content of the message and its direct influence on the 
user (De Boer & Brennecke, 2003), and media were seen as very powerful 
(Buckingham, 2003). Emmert and Donaghy (1981) expanded the Shannon and 
Weaver communications model to include two communicators, context and 
feedback. Luckily, due to education in media literacy, today people are much 
more critical of media (Schilder, 2013). 

In The Medium is the Massage the authors McLuhan and Fiore (1967) 
perceived media as powerful. Western society was shaped by the alphabet. 
Media is an extension of man. Writing and reading allowed people to forget, 
and the alphabet changed the way our memory works. Education must shift 
from instruction to discovery, and to the recognition of the language of forms.

In a study on the 1968 presidential election in USA McCombs and Shaw 
(1972) developed the agenda-setting theory. Television viewers learn about 
“important” news. Media have an indirect influence and tell the audience what 
to think about (Piette & Giroux, 1998). The agenda-setting theory describes the 
ability of news media to influence the salience of topics on the public agenda 
(McCombs & Reynolds, 2002). An audience will regard a news item that is 
covered frequently as more important than other news items during the same 
time segment. Mass media does not reflect reality. Mass media set the agenda 
for public opinion by highlighting certain issues and subjects (McCombs, 
2005). However, agenda setting may be seen as a function of mass media, 
rather than a theory of mass media.

Media literacy resides within numerous disciplines such as anthropology, 
art criticism, communication, engineering, film studies, Gestalt psychology, 
humanities, journalism, linguistics, literacy criticism, literacy education, 
rhetoric, science, semantics, and sociology (Fox, 2005). Also visual literacy 
resides within numerous disciplines. The theoretical foundations of media 
literacy education are related to critically viewing television and mass media 
research (Anderson, 1980). 

Audience Reception Theory
Traditional communication models were directional and process-oriented. 

However, Hall (1980) developed the Encoding/Decoding model. This audience 
reception theory moved away from the view that the media had the power to 
directly cause a specific behaviour in individuals. In this model the sender 
is seen as an encoder, constructing “meaningful” texts, such as a television 
program or an information material. The receiver is a decoder, and is assumed 
to accept, negotiate or oppose to the intended meaning. Hall emphasized this 
paradigm shift to earlier traditions. 

According to audience reception theory the meaning of a message is 
created within the relationship between the message and the reader, and not 
by the inherent qualities of the specific communication of the message (Hall, 
1980). Audience reception theory emphasizes the reader’s reception of a 
literary text. It was widely used during the 1980s and 1990s. This theory has 
three central premises: 1) One specific event can be encoded in several ways. 
2) The message can be decoded in several ways. 3) It may be a problematic 
process to understand even simple messages.

During the 1990s there was a change in reception analysis from a focus on 
interpretation and decoding to a greater concern with practice and use (Hagen, 
1998). This development has been described as a change from decoding to 
viewing context (Morley, 1992).

According to the gratifications theory the audience is active and goal 
directed, and media compete with other sources of satisfaction (Katz, Blumler, 
& Gurevitch, 1973). Educators need an open mind regarding the use of media 
and popular culture. Certain cultural messages should not be rated better or 
worse than others (De Boer & Brennecke, 2003).

Contributions from Communication Theory for ID
Here are some facts, hypotheses, and postulates based on the 

communication theory for ID. 
79. The information designer may use findings from research 

on advertisements and advertising in information design 
applications. 
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80. People will develop strategies for overcoming the apparent lack of 
nonverbal cues typically found in Internet-based communication. 

81. Incorrect and unfair gender representation and gender 
stereotyping will impair the credibility of information sets, and 
learning materials such as textbooks. 

82. All graphical user interfaces are communication systems. 
83. The information designer may use findings from research on 

user interfaces and computer-based training environments in 
information design applications.

84. Mass media set the agenda for public opinion by highlighting 
certain issues and subjects. 

85. The information designer may use findings from media research 
in information design applications.

86. There are many ways to present, and to interpret a message. 
87. Media compete with other sources of satisfaction.

Language Theory for ID
The group “language disciplines” includes disciplines such as drama, 

lexicography, lexicology, linguistic development, linguistic philosophy, 
linguistic theory, linguistic, literacy, psycholinguistics, rhetoric, semiotics, 
socio-linguistics, terminology, visual literacy, and writing. 

Languages differ in their ability to express concepts with precision 
and flexibility. Physics, chemistry, and mathematics, for example, employ 
non-ambiguous symbol and equation languages. In verbal and technical 
descriptions, the language of specialists must be as unambiguous as possible. 
Only people with the appropriate specialized knowledge may understand 
languages such as these. Often normal prose is open to multiple interpretations, 
namely, it is ambiguous. Pictures are often ambiguous too. Visual languages 
attempt equivalence with reality. Visuals are iconic and they often resemble the 
thing they represent. Images speak directly to us in the same way experience 
speaks to us, that is, emotionally and holistically (Barry, 1998).

At present this theory includes, but is not limited to, the following five 
branches of knowledge: 1) plain language, 2) terminology theory, 3) rhetorical 
theory, 4) semiotic studies, 5) visual languages, and 6) pattern language. 

The language theory for ID contributes to information design with valuable 
facts, practices, principles, and theoretical approaches. Some examples of 
important concepts are: active voice, associations, body languages, concept, 
conceptual model, connotation, denotation, effective communication, idiom, 
lexicology, lexicography, literacy, morpheme, multimodal messages, pattern 
language, persuasion, phoneme, plain language, plain writing, print literacy, 

prose content, prose learning, readability, reading, reading value, referent, 
rhetorical theory, semiotic studies, semiotics, syntagm, term, terminology, 
understanding, verbal representation, visual language, visual learning, visual 
literacy, and visual representation.

Plain Language
According to Cooper (1989) plain language is clear with succinct writing 

designed to ensure that the readers understand the message as quickly and 
completely as possible. According to Garner (2009) plain language strives 
to be easy to read, understand, and use. Plain language avoids convoluted 
language and all kinds of jargon.

According to Evans (2011) a number of organisations have published 
criteria for evaluating the clarity of documents. The Simplification Centre, at 
the University of Reading, collected such criteria from ten clarity organisations 
across the English-speaking world. When these criteria were analysed Evans 
found that they varied in approach, in breadth of coverage, and in degree of 
details (p. 1): 

Some try only to cover the use of appropriate plain words; others try to 

cover more or all the factors that make for an effective clear document. 

Some are detailed and specific; others broad and general. Which work best 

will depend on your purpose and the skill with which they are interpreted.

In many countries, laws mandate that public agencies use plain language 
to increase access to programs and services. The United Nations Convention 
on the Rights of Persons with Disabilities includes plain language as one of 
the “modes, means and formats of communication” (United Nations General 
Assembly, 2006).

In the USA the Plain Language Action and Information Network (PLAIN) 
is a group of federal employees from different agencies and specialties who 
support the use of clear communication in government writing. PLAIN (2010) 
provided guidance to federal executive agencies.

In 2010 President Barack Obama has signed the Plain Writing Act of 2010, 
which requires federal executive agencies to put all new and revised covered 
documents into plain language. The purpose of this Act is defined in Section 2: 

The purpose of this Act is to improve the effectiveness and 
accountability of Federal agencies to the public by promoting clear 
Government communication that the public can understand and use.
In Section 3 (3) of the Act the term “plain writing” is defined in the 

following way: 
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The term ‘plain writing’ means writing that is clear, concise, well-
organised, and follows other best practices appropriate to the subject 
or field and intended audience.
When using plain language the intended audience will understand the 

message the first time they read or hear it. However, language that is “plain” to 
one group of readers may not at all be easy to understand for other audiences. 
This means that in material written in plain language the intended audience can: 

• Find what they need.
• Understand what they find.
• Use what they find to meet their needs.
There are many writing techniques that can help you achieve this goal. 

Such writing techniques include active voice, easy-to-read design features, 
everyday words, and short sentences. 

In plain language the message has a high degree of readability. As 
previously noted a message has good readability when it is easy to understand. 
Many authors have discussed the importance of good readability, especially 
in professional documents (e.g. Kirkman, 2003, 2005; Klare, 1985; Lipton, 
2007; Mackiewicz, 2004; Pettersson, 1989; Young, 1989). 

Terminology Theory
The increasing complexity of modern society, as well as the interlinking 

and overlapping of subject fields make great demands on the accuracy of 
communication. Every subject field needs its own terminology. A terminology 
is a structured set of concepts and the terms used to represent them in a specific 
subject field. A terminology is also the study of the relationships between 
concepts and terms. The study of terminology encompasses study of concepts, 
conceptual models, definitions, idioms, referents, semantics, and terms. 

According to terminology theory a concept is an idea of something formed 
by mentally combining all its characteristics or particulars, a mental notion 
of a referent. A concept is not bound to any particular language. For concepts 
to be represented verbally and in writing, they must be given denominative 
and descriptive linguistic expressions. Man is the only terrestrial species 
to acquire a language in the true sense of the word. However, the ability to 
form concepts is not unique to the human brain. Primates and several lower 
animals are capable of entertaining general, picture-based concepts. A term, 
or a technical expression, is the linguistic representation of a concept in a 
given subject field. It is often a single word, but the term may also consist of 
a few words. A term can be regarded as a “label” and need not be exhaustively 
explanatory. A referent is an object linked to a specific concept, and explained 
by a specific term. The object can be abstract or concrete. A definition is a 

linguistic description of a concept. It is based on a number of characteristics 
of the concepts. It should be short, precise and stylistically homogeneous. A 
definition must not contain words like “often” and “sometimes.” Normally a 
definition may replace the term in a text. A connection model, shaped like a 
regular tetrahedron, illustrates the connections between concept, definition, 
referent, and term placed on the four corners.

Terminology work  stands for defining concepts of a special field. The final 
terminology should always be user oriented for the intended audience, such 
as staff in an organisation. Terminology work involves continuous collection, 
review, description, definition, and presentation of new concepts and their 
terms and agreeing on recommended term equivalents in various languages. 
These terms should be made available as soon as possible to the people who 
need to have access to them in their daily work. This may be done as printed 
or electronic documents. 

ISO/TC 37 is a technical committee within the International Organization 
for Standardization (ISO) that prepares standards and other documents 
concerning methodology and principles for terminology and language resources 
in the contexts of multilingual communication and cultural diversity. ISO 
704:2009 is an ISO standard. This standard establishes the basic principles 
and methods for preparing and compiling terminologies. It describes the 
links between objects, concepts, and their terminological representations. 
Another important ISO standard is ISO 860:2007. This standard specifies a 
methodological approach to the harmonization of concepts, concept systems, 
definitions and terms. 

Lexicology deals with the structure of vocabulary. It is the part of 
linguistics that studies words, their function as symbols, meanings, the rules 
of their compositions, and relations between words. Lexicography also studies 
words, but primarily in relation with dictionaries. Theoretical lexicography is a 
scholarly discipline of analyzing and describing different relationships within 
a language (Bergenholtz et al., 2009). Practical lexicography is the actual 
process of compiling, writing, and editing dictionaries. A person devoted to 
lexicography is called a lexicographer. There are general dictionaries, as well 
as a number of specialized dictionaries. Specialized dictionaries are multi-field, 
single-field or sub-field dictionaries (Nielsen, 1994). 

Rhetorical Theory
Classical rhetorical theory was the first of all communication theories. All 

effective use of language comprises an element of persuasion. The classical 
rhetoric theory was to understand how language works and how to best use it 
for argumentation and persuasion. Ancient Greek scholars, like Socrates, Plato, 
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and Aristotle noticed that spoken or written text could influence and persuade 
listeners and readers in different ways. The primary political skill was the ability 
to speak effectively (Hellspong, 1992). Aristotle identified three elements for 
effective communication: 1) the speaker, 2) the speech. and 3) the listener.

Rhetoric is not only used for text, but also for images and pictures. There 
are different relationships between news images, journalism and rhetoric. 
Images can convey strong arguments and make us make decisions. In the news 
media photojournalism may arouse emotions, control our perceptions, engage, 
and make us take sides in conflicts and crises (Mral & Olinder, 2011). A rhetoric 
analysis of images includes the study of allegories, doxa (assumptions, beliefs, 
and opinions), ethos (character and credibility), evidentia (clarity through 
concrete visual descriptions), logos (rational arguments and information value), 
metaphors, metonymies, pathos (the emotions of the audience), means for 
influencing (colour, layout, typography, etc.), and symbols. By drawing on 
principles of information design technical communicators can design more 
rhetorically effective communications (Schriver, 2012).

The media theorist Marshall McLuhan’s famous phrase “the medium 
is the message” highlights the significance of the medium itself (McLuhan, 
1964; McLuhan & Fiore 1967). The medium itself affects the society, and it 
influences how the message is perceived. Thus the medium itself, not the actual 
message, should be the focus of study.

Texts and pictures represent different languages that complement each 
other when they are used at the same time (Pettersson, 1989; Melin, 1999). 
Both can be designed, presented, perceived and interpreted in many different 
ways. The possibilities for using typography and layout, and for combining 
texts and pictures are virtually unlimited. There are always several opportunities 
to convey a message. Text-relevant pictures facilitate learning from reading 
prose (Levin et al., 1987). Most pictures are capable of several interpretations 
until anchored to one by a caption (Barthes, 1977). 

Pictures can have a positive, a neutral, and also a negative effect on learning 
(Evans, Watson & Willows, 1987; Furnham & Williams, 1987; Gunter, 1980; 
Levie & Lentz, 1982; Levin et al., 1987; Massoumian, 1989; Melin, 1999b; 
Pettersson, 1989, 1993; Rieber, 1994; Sims-Knight, 1992; Sung-Hee & Boling, 
2010; Winn, 1993).

Today readability of a message involves the reader’s ability to understand 
the style of text, the style of pictures and the style of graphical form. The choice 
of words, symbols, and picture elements creates the style. The readability is 
determined by content and formulations, and how well the language and style 
are adapted to the intended readers (Pettersson, 2013b).

Semiotic Studies
The development of semiotics, at the start of the twentieth century, was 

consistent with avant-garde art and design efforts to challenge prevailing 
ideas about the structural relationships between form and meaning (Davis, 
2012, p. 131).

Semiotic studies include the study of the meaning of signs. A sign 
means anything in itself. A sign can be a word, a sound, or a visual 
image. We distinguish between the first expressions, which is what we 
perceive immediately (significant) and the content, i.e. the meaning 
(signifié). Connotation is the associated meanings of a word or a visual. 
Denotation is the basic descriptive level of that word or visual.

Semiotics is an approach to study signs like the study of languages (Hall, 
1997). A language’s smallest meaningful grammatical unit is referred to as a 
morpheme. Morphemes are combined to form syntagms, i.e., words, phrases, 
sentences, and complete texts. Spoken and written languages are formed from 
a limited number of phonemes (usually 20–40). These phonemes can be inter-
combined in a limited number of ways.

All meanings are heavily culturally dependent. People have to agree on 
the meaning of signs. Eco (1976) explained that semiotics “studies all cultural 
processes as processes of communication” (p. 8). Media carry myths that 
flourish in different cultures (Piette & Giroux, 1998). Contemporary media 
messages are characterized by a high degree of semiotic complexity and 
combine various modes. Multimodality can be analyzed from both production 
and reception perspectives (Holsanova, 1999).

Multimodal messages combine various modes of representation and 
the interplay between these (Griffin, 1992; Kress & Van Leeuwen, 1996). 
According to Jewitt (2009, p. 14) ”multimodality” describes approaches that 
understand communication and representation to be more than about language. 
Thus multimodality attend to the full range of communicational forms people 
use, such as body language, gaze, gesture, image, posture, sound, speech, and 
so on, and the relationships between them. 

Colour coding is a good way to show that something is connected, or 
especially important. It can be used to improve attention in documents, in 
signs, in symbols, and to increase learning (Bradshaw, 2003; Hannafin & 
Peck, 1988). However, the number of colour codes must be limited and they 
must always be explained. Semiotics has expanded in a number of directions. 
Pictorial semiotics is connected to art history and art theory. Regardless of the 
medium semiotics can be used for the analysis of written texts s well as pictures.

According to Charles Sanders Peirce (Wikipedia, 2014b) it is not possible 
for a sign to consist only of two parts in a two-sided paradigm. His “semiosis” 
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is an action, or influence, which is, or involves, a cooperation of three parts in 
a three-sided paradigm, or triadic model. These three semiotic elements are 1) 
sign, 2) object, and 3) interpretant. A sign (or representamen) represents the 
denoted object. An object (or semiotic object) is that which the sign represents. 
An object can actually be anything at all. An interpretant (or interpretant sign) 
is the perceived meaning of a sign.

Based on Peirce’s triadic model Amare and Manning (2013) discuss a 
“unified theory of information design.” The corners in their triangular model 
of the theory represent the primary categories of visual-communication goals: 
1) to evoke feeling (decoratives), 2) to provoke action (indicatives), and 3) 
to promote understanding (informatives). All kinds of visual artefacts and 
purposes of communication, including printed/written text, fit in this model. 
Amare and Manning have used three working definitions (p. 2):

• An effective, ethical visual is one that serves attainable, 
sustainable purposes, purposes shared jointly by both the creator 
and the viewers of that visual.

• An ineffective visual lacks the form that is adequate for its chosen 
purpose.

• An unethical visual serves purposes of its creator that are not 
jointly shared by viewers, or serves purposes, even if jointly 
shared, that are not attainable or sustainable.

According to Amare and Manning (p. 26) Peirce was correct in his claim 
that the meaning of any textual information, if it is understood, has to be 
transformed through the mediation of diagrammatic forms into both perception 
(i.e., what we would see, hear, or feel if the information were true) and action 
(i.e., how we would act if the information were true). Amare and Manning 
identify connections between visual design elements and the grammar of 
language. They offer aesthetic, and ethical aspects of communication artefacts. 
In this book practice and theory is mainly related to technical writing. In 
my view this approach is far too narrow to constitute a “unified theory of 
information design.” We need to consider many more aspects than semiotic 
concepts. 

Visual Languages
Several researchers have agreed that visual language or visual languages 

exist (Avgerinou & Pettersson, 2011). As in the case of verbal language, visual 
grammar, syntax and vocabulary have been ascribed to visual language, while 
their particular functions have by and large been identified. 

Since the beginning of mankind we have been using body languages 
and different kinds of signs for communication. Visuals are cultural products 

shared by individuals (Griffin et al., 1995; Moriarty and Rohe, 1992), as such, 
they are understood within individual people’s frames of reference (Kovalik, 
2005; Singer, 2010). Visual messages are superior to verbal messages when 
content is emotional, holistic, immediate, spatial and visual (Boeren, 1994; 
Brouwer, 1995; Hugo, 1996). Meaning is immediately apparent on a basic 
level, but the visual language must be learned for true comprehension (Barry, 
1998; Pettersson, 1993). 

There is often a considerable disparity between the sender’s “intended 
message” and the receiver’s “perceived message.” Indeed, it is sometimes 
doubtful whether the receiver has understood anything at all of what the sender 
wants to convey. Listeners and readers create their own associations and chains 
of associations. As far as ambiguous pictures are concerned there is often 
a major difference between their denotation, i.e., their literal meaning, and 
various connotations, i.e., their associative meanings and private associations 
(Pettersson, 1995). Most people believe that pictures tell the truth (Lefferts, 
1982). However few realize that what they think they see in pictures depends 
on what they expect to see in them (Berthoz, 2010), and are expected to learn 
from them (Singer, 2010).

We cannot understand the pragmatics, semantics, and syntax of visual 
languages by using only the linguistic concepts developed to analyze spoken 
languages. In verbal languages, syntax is the study of the rules for combining 
words into grammatical phrases, clauses, sentences and paragraphs. In visual 
languages, syntax depends upon the spatial arrangements of the visual elements 
on a page (Horn, 1998, p. 75). Our ideas about good arrangements depend on 
how our perceptual system works. Many ideas are best expressed by visual 
language, and others can only be expressed by visual language (Horn, 1999, 
p. 28). 

Using a large number of visual examples Malamed (2009) offers designers 
six principles for creating graphics and visual language that people may 
understand. These principles are called 1) Organize for perception. 2) Direct the 
eyes. 3) Reduce realism. 4) Make the abstract concrete. 5) Clarify complexity. 
6) Charge it up.

Visual literacy, visuacy, is a broad concept with bits and pieces from several 
areas of knowledge. Although the term may be modern, it is not a new idea. 
Ancient philosophers used images for visual communication. 

There has been, and there still are considerable disagreements among 
researchers and practitioners concerning a precise definition of visual literacy. 
The best definitions of visual literacy contain “both an interpretative and 
a productive component” (Brumberger, 2011, p. 21). In my view Heinich, 
Molenda, and Rusell (1982, p. 62) have provided the best definition of visual 
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literacy. They wrote: “Visual literacy is the learned ability to interpret visual 
messages accurately and to create such messages. Thus interpretation and 
creation in visual literacy can be said to parallel reading and writing in print 
literacy.” 

Moore and Dwyer (1994) noted that visuals may be the main source for 
information and communication in many cases today. Visual literacy may 
be applied in almost all areas, such as advertising, anatomy, art, biology, 
business presentations, communication, education, engineering, etc. Contrary 
to widespread misconceptions, being visually literate does not at all require a 
person to be skilled in any area of artistic visual work. 

According to Avgerinou (2003) visual literacy ability has been specified 
as to read/decode/interpret visual statements, and to write/encode/create visual 
statements. A third visual literacy ability is to think visually, although it could 
be argued that it has been implied in most definitions, has been added to and 
explicitly stated in more recent definitions. It’s not enough to simply receive 
a message in a passive manner. A truly visually literate person must be able to 
construct meaning out of the images that are shown (Felten, 2008). 

Visual literacy skills range from the ability to distinguish light from dark 
to the ability to read and express a sequence of body language arranged to 
express a personal emotion. The visual literacy skills are learnable, teachable, 
and capable of development and improvement (Avgerinou, 2003). According 
to McKenzie (2008, p. 1) the ability to create and interpret information from a 
multiplicity of visual sources is becoming a ‘survival skill’ in today’s schools.

Instructional illustrations have good readability when: 1) the subject matter 
is familiar to the audience; 2) the subject matter is depicted in a realistic manner; 
3) they lack excessive image detail that may distract from the main message; 
and, 4) the pictorial conventions are familiar to the audience (Boeren, 1994; 
Brouwer, 1995; Colle & Glass, 1986; Hugo, 1996; Lent, 1980; Van Aswegen 
& Steyn, 1987; Zimmermann & Perkin, 1982).

Having considered a vast literature on visual literacy, Avgerinou and 
Pettersson (2011) proposed that a theory of visual literacy should be grounded 
on the following conceptual components: 1) visual perception, 2) visual 
language, 3) visual learning, 4) visual thinking, and 5) visual communication.

A number of researchers have practically rejected the whole concept 
of “visual literacy” (Braden, 1996) and they search for something else, like 
communication design, information design, or message design. 

Pattern Language
Recognition of patterns is as old as man. Prehistoric people had to learn to 

recognise plants and animal species and they needed to know which ones they 

could eat. Even today a biologist can recognize a plant or an animal species 
on its habitus, that is, the general appearance. One magpie looks like another 
magpie, whenever we se them. Similarly, people know their daily newspaper 
among many newspapers, even though the content itself varies from day to day. 

Since the Neolithic period (approximately 10,000–2,000 BC) people have 
communicated not only through gestures and sounds, but also by means of 
visual language (de Jong, 2010, p. 7). In Neolithic communities people were 
familiar with the shape and size of their vessels, and they know the decorations 
with specific patterns on their pottery. Today archaeologists have named 
“archaeological cultures” based on these characteristic ceramics.

Until the Renaissance, artists had not many possibilities to work freely 
according to their own ideas (Perrig, 1995, p 422). They usually worked after 
very detailed orders. It was common for masters to use “pattern books” where 
clients could choose among different models for different types of subjects, 
both religious and secular.

After his theoretical studies of architecture, central perspective, and 
sculpture Leon Battista Alberti (1404–1472) concluded that beauty and 
harmony of a building is more important than the actual purpose with the 
building and the resulting demands of suitable materials for the building. 
Alberti was very influential and his line of thought that “function follows form” 
became a leading doctrine in architecture and aesthetics for several hundreds 
of years. As previously noted today’s design motto is very much: “function 
can take any form.”

In many fields experienced practitioners are often able to recognise 
problems they have met before. They remember possible solutions and they 
may use them again. The French sculptor Auguste Rodin (1840–1917) was a 
pioneer in modern sculpture. He worked in clay in an object-oriented manner 
and used the same form elements in several sculptures. He modelled the human 
body with realism and departed from traditional decorative tradition. The 
original sculpture The Thinker is 71.5 cm high (1888). Later a large number 
of bronze versions were made in various sizes. During the peak of his career 
Rodin had up to 50 assistants.

It seems that the idea of patterns is fundamental to human thought. In 
architecture Alexander, Ishikawa, and Silverstein (1977) collected a series of 
253 patterns of successful environments. The book creates a new language, 
what the authors call a pattern language derived from timeless entities called 
patterns. It is a structured method of describing good design practices within 
a field of expertise. Patterns describe a problem and then offer a solution. The 
patterns were presented systematically in a pattern library. Pattern libraries 
have been a common way to share design solutions in architecture. Today 
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pattern libraries are often used in computer science, interaction design, and 
in software engineering to share best practice.

Waller and Delin (2010) discussed the use of a “pattern language 
approach” in the layout and typography of functional texts. Here pattern 
refers to configurations consistently found within recurring design solutions 
to common problems. Today many organisations use guidelines, or even 
distinct rules, for the use of layout and typography in their documents. For 
example many insurance companies set up standard styles for customer 
communications, and textbooks in a series all “look” the same. Different 
style manuals have different recommendations for when italic and bold type  
versions should and shouldn’t be used (Samara, 2007).

In particular, Waller and Delin (2010) wanted to demonstrate the 
frequency of patterns within financial services documents, and test how users 
with different levels of experience could use such documents. They wanted 
to place patterns in the context of genres and established reading strategies. 
According to Waller and Delin (2010) a pattern language approach is attractive 
for information designers. This approach corresponds closely to how design is 
traditionally taught and practised. A documented pattern should explain why 
that solution is good in the pattern’s contexts.

Contributions from Language Theory for ID
Here are some facts, hypotheses, and postulates based on the language 

theory for ID. 
88. In many countries, laws mandate that public agencies use plain 

language to increase access to programs and services. 
89. There are many writing techniques that can achieve plain 

language.
90. As a specific subject field information design needs its own 

terminology.
91. An accurate terminology may be an important economic factor 

with regard to profitability, safety, and quality.
92. Co-ordinated interdepartmental terminology work, that is 

accessible to all, encourages co-operation and cohesion.
93. Rhetoric is not only used for text, but also for images and pictures.
94. Text, visuals, and graphic form should always work together to 

fulfil information design objectives.
95. Illustrations in textbooks must be relevant to the prose contents.
96. Nonverbal signs can produce many symbols with different 

meanings.
97. In any culture people have to agree on the meaning of signs.
98. Colour coding is a good way to show that something is connected, 

or especially important.
99. Visual messages are superior to verbal messages when content 

is emotional, holistic, immediate, spatial and visual.
100. Interpretation and creation in visual literacy can be said to parallel 

reading and writing in print literacy.
101. Visual communication, visual language, visual learning, visual 

perception, and visual thinking are inextricably linked to visual 
literacy.

102. People have used general appearance and pattern recognition 
since ancient times. 

Future Work 
Information design receives contributions from more than fifty established 

disciplines divided in six categories: design disciplines, art and aesthetics 
disciplines, information disciplines, cognitive disciplines, communication 
disciplines, and language disciplines. The received contributions may be facts, 
influences, methods, principles, practices, processes, strategies, theoretical 
approaches, and tools. 

In this essay I have presented one “internal information design theory” 
and six “external information design theories” (Figure 9). The infology 
theory has four postulates. So far the providing theory, aesthetics theory for 
ID, information theory for ID, facilitating theory, communication theory for 
ID, and language theory for ID have more than ninety facts, hypotheses, and 
postulates. I see this work as a start, and I hope that others will contribute with 
more hypotheses, and with more theories. I also hope that several information 
design researchers and information designers will test my hypotheses as well 
as my theories. This would be very good for our young discipline. Maybe it 
will be possible to formulate new principles and then new guidelines that will 
be useful in our practical work designing effective and efficient messages, 
information sets and learning materials.
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Figure 9. The internal information design theory is called Infology theory 
(InT). The six external information design theories are called Providing theory 
(1), Aesthetics theory for ID (2), Information theory for ID (3), Facilitating 
theory (4), Communication theory for ID (5), and Language theory for ID (6).
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Appendix: Some Main Concepts
Many concepts may have diffuse and sometimes even multiple meanings. 
For the purpose of this paper I have used the following definitions and 
descriptions of some main concepts in information design. 

Academic discipline. 
A traditional academic discipline, or field of study, is a branch of knowledge 
that is researched and taught in higher education. The boundaries of a 
discipline mark what falls within its breadth, and also what it excludes. 
Academic disciplines are often defined and recognized by university 
departments and faculties, by learned societies, and by academic journals. 

Applied science. 
Existing scientific knowledge is used to develop practical applications. A 
typical example is engineering, which develops technology (Wikipedia, 
2014).

Area of knowledge. 
An area of knowledge is a limited part within a field of knowledge. 

Combined discipline. 
An academic discipline may be a combined discipline, a ”practical theory,” 
or a ”theoretical practice.” Information design is complementary to 
information technology in the same way as architecture, or “architectural 
design” is complementary to building technology.

Data
 are collections of facts. Data may consist of numbers, words, or 
visuals, often stored in lists and tables, in computer systems or on paper. 
Collections of data are often complex, unorganised, unstructured and hard 
to understand. See Information.

Design 
is the identification of a problem and the intellectual creative effort of an 
originator, manifesting itself in drawings or plans, which include schemes 
and specifications to solve the problem (Simlinger, 2007, p. 8). However, 
the term design also represents the outcomes of each specific design 
process, such as products, services, processes, and systems. 
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Fact 
is something known to be true, by experience or observation.

Field of knowledge 
is the sum of knowledge gained from practice and theory. 

Field of study. 
See Academic discipline. 

Guideline. 
A guideline is normative and aims to streamline design processes and 
practical work according to a set routine. Guidelines may be issued by, and 
used by, any organization to make actions more predictable, and of higher 
quality. By definition it should not be mandatory to follow a guideline. 
It is, however, mandatory to follow guidelines in many organizations.

High-quality information 
is correct, credible, relevant, and easy for the intended audience to access, 
interpret and understand. 

Hypotheses 
are propositions accepted as highly probable in the light of agreed and 
established facts. 

Information 
is the result of processing, manipulating and organizing data in a way that 
adds to the knowledge of the person receiving it (Simlinger, 2007, p. 8). 

Information design 
is the defining, planning, and shaping of the contents of a message and 
the environments in which it is presented, with the intention of satisfying 
the information needs of the intended recipients (Simlinger, 2007, p. 8). 

Information designer 
is a person with competence to transform data into high-quality 
information. Charts, graphs, maps, tables, texts, visuals, etcetera represent 
selected data.

Intended audience 
consists of those individuals who are expected to understand and make use 
of provided high-quality information. An intended audience may range 
from just a few individuals up to many thousands. 

Inter-disciplinary knowledge 
exists between or beyond existing academic disciplines or professions. 

Knowledge. 
There are numerous competing and complex theories of knowledge. 
For our purpose knowledge refers to having facts, information, skills, 
and understanding of a subject acquired through education, experience, 
learning, and training.

Medium 
is an aid used in the transfer of data and information from a sender 
to a receiver. Each medium has its own particular advantages and 
disadvantages.

Message. 
Several definitions may be summarized as: “A message is information 
content conveyed with a medium from a sender to a receiver in a single 
context on one occasion.” 

Multi-disciplinary knowledge 
is associated with more than one existing academic discipline or 
profession. Multidisciplinary projects include people from different 
disciplines and professions.

Postulate 
is something fundamental that is assumed without proof as a basis for 
reasoning. 

Practice 
includes the intellectual and practical work and skills needed for design of 
messages. The information designer has to identify the communication and 
information problems and create plans, with schemes and specifications, 
to solve the problems.
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Principle. 
A principle is based on research findings and cannot be further derived. It is 
the basis, the origin, and the fundamental source for development of guidelines. 

Representation 
is a medium with a specific message. It may be a chart, graph, map, table, 
text, visual, etc. Sometimes a representation is called “information set,” 
or “information material.”

Science 
is a systematic enterprise that builds and organizes knowledge in the form 
of testable explanations and predictions about the universe (Wilson, 1998).

Tacit knowledge 
is knowledge that we cannot adequately articulate verbally. This kind of 
knowledge can only be revealed through practice. 

Theory 
is a branch of art, design or science that deals with methods, principles, 
and proposed explanations that are still subject to experimentation. A 
theory illustrates how and why something is as it is.
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